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Too much of  a good thing? Continuing and deprescribing medications for older people

For older people with multiple morbidities, medications offer great potential benefits yet 

carry significant risk. Older people frequently consume multiple medications to manage 

one or more chronic conditions. As more older people use more medications, interest in 

interventions to reverse this trend is growing.

Deprescribing is one such intervention. The intention of  deprescribing is to balance the 

potential for benefit and the risk of harm by systematically withdrawing one or more 

medications.  Where the potential benefit outweighs the risk of harm, other medications are 

continued.

Deprescribing is often described as a recent concept. Some state that limited evidence exists 

to support deprescribing. Others consider it a fundamental aspect of  good medication 

management that medications are commenced when appropriate, adjusted as required and 

withdrawn when no longer needed.

This thesis investigates the use of  medications for older people with chronic disease and, more 

specifically, when medications should be continued and when they should be deprescribed. 

The research studies were designed to explore these areas.

Collate and analyse available evidence 
Systematic review of the literature

The PhD began with a systematic review of the literature to determine the safety, efficacy 

and feasibility of deprescribing in older people who had at least one medication discontinued. 

The primary outcome was mortality. Secondary outcomes included adverse drug withdrawal 

events, health outcomes and quality of life.  

The systematic review synthesised the evidence available to inform decisions to either continue 

or deprescribe medications. The review identified 132 papers with 34 143 participants aged 

Abstract
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73.8 ± 5.4 years, of  which one quarter (33 studies, n=6090) included people with dementia. 

Of  these 132 papers, 21 reported interventions to deprescribe three or more different 

medications: these studies focused on reducing polypharmacy or eliminating potentially 

inappropriate medications.  The remaining papers reported interventions to deprescribe one 

or two medications in specific contexts, such as the treatment of  a single condition or to 

reduce usage in a defined population. 

Deprescribing to reduce polypharmacy did not significantly alter mortality in randomised 

studies (OR 0.82, 95% CI 0.61–1.11). In non-randomised studies, it was found to decrease 

mortality (OR 0.32, 95% CI: 0.17–0.60). The deprescribing of  individual medications were 

not associated with a significant difference in mortality.

The health outcomes from deprescribing individual medications varied with the target 

medication. The data found was limited to narrowly defined contexts for older people, and 

even more limited for older people with dementia.  

Information detailed in the Product Information

We designed this study to further explore the data available to help health professionals make 

informed decisions whether to continue or deprescribe medications. It analysed the Product 

Information (PI) to explore whether it defined withdrawal effects and discontinuation 

strategies. Further, it investigated whether the PI advised health professionals on medication 

use in older people.

The PI for 99 different medications were retrieved. Almost all (n=96) medications included 

at least one reference to use for older people. The PI for over half  (n=57) medications 

made reference to withdrawal effects. In only around one-quarter (n=26) of  the medications 

reviewed did the PI provide discontinuation strategies or a statement regarding the methods 

to discontinue medications.  

This work demonstrated that limited information is available to inform discontinuation 
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strategies and advise about potential withdrawal effects.  Together, the first two studies show 

that, when it comes to deciding whether to continue or deprescribe specific medications for 

older people, there is often insufficient evidence. 

Decisions to continue or deprescribe medications

The principles of  evidence-based practice define it as the intersection of  health professional 

experience with the best available evidence. Since the best available evidence for health 

professionals seeking to decide whether to deprescribe or continue medications is limited, 

professional experience could measurably impact on the decisions made. 

We designed a mixed methods study to assess concordance in decisions to continue or 

deprescribe medications for older people. The study aimed to quantify agreement between 

doctors and pharmacists, then qualitatively explore reasons for similarities and differences.

The doctors and pharmacists in the study were provided with clinical and medications 

data collected for 50 participants during a deprescribing trial in frail older people. Most 

had dementia, with a mean Mini Mental State Examination (MMSE) score of  15.5 ± 8.9. 

Two doctors and two pharmacists independently applied a deprescribing decision aid to 

decide whether to continue or deprescribe each medication for older people. The inter-rater 

reliability of  decisions was assessed by comparing the consensus list of  medications the 

doctors selected for deprescribing to the consensus list selected by the pharmacists. 

Doctors and pharmacists had substantial agreement on the number of  medications to 

deprescribe (Lin’s concordance correlation coefficient (CCC)=0.70; 95% CI: 0.58, 0.82), with 

a difference of  1.8 ± 2.0 total targeted medications. For specific medications, the agreement 

was moderate (ICC=0.45, 95% CI: 0.32, 0.58). 

The qualitative analysis explored the decision-making rationale and possible explanations for 

the divergent decisions. Three themes emerged: patient-centred care, clinical reasoning and 

challenges to decision-making, particularly as regards people with dementia. Both doctors 
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and pharmacists identified uncertainty around medication continuation and deprescribing 

in people with dementia. The lack of  evidence on medication use for people living with 

dementia first identified in the systematic review was further highlighted in this study. Other 

challenges included the limited capacity of  patients with dementia to participate in decision-

making and reliably report symptoms.

Continue and deprescribe medications for people with 
dementia

The previous work highlighted the challenging nature of  decisions to continue or 

deprescribe medication for people with dementia. This led to the design of  the next study. 

It aimed to elicit expert opinion and gain expert consensus on appropriate medication 

management for people with dementia, focussing on when to continue and when to 

deprescribe medications for their comorbid health conditions. 

This study applied the Delphi technique to a multidisciplinary panel of experts with 57 

participants. Participants engaged in three rounds of questioning. Round one was a 

questionnaire with open-ended questions intended to elicit the experts’ opinions about 

appropriate management of  comorbidities in people with dementia. The responses to 

questions from round one were analysed and provided as statements in the round two survey. 

Participants were asked to rate their agreement with each statement on a five-point Likert 

scale. Where consensus was not achieved in round two, the statements were presented again 

in round three, alongside the round two results. Participants were again asked to rate their 

agreement with each statement on a five-point Likert scale. 

The experts reached consensus on 111 of  128 statements during rounds two and three. The 

statements where participants agreed or strongly agreed were condensed and synthesised 

into 67 statements that formed the Medication Appropriateness Tool for Comorbid Health 

conditions in Dementia (MATCH-D) criteria. The statements covered eight categories: 

preventative medication, symptom management, disease progression, psycho-active 
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medication, treatment goals, principles of  medication use, side effects and medication 

reviews. These statements were presented as a supplementary file to the paper formatted as a 

five-page booklet of  consensus-based guidance for health professionals managing comorbid 

health conditions in people with dementia.

Enablers and barriers to implementing the MATCH-D criteria

The MATCH-D criteria will only have an impact if  it is implemented in practice. We designed 

a qualitative study to elicit opinions on the perceived enablers and barriers to its practical 

application.  

The study used a focus group methodology. Participants represented four stakeholder groups: 

consumers, general practitioners, nurses and pharmacists. The facilitator was an independent 

researcher who steered the conversation to explore stakeholders’ opinions of  the MATCH-D 

criteria developed in study four. We conducted nine focus group sessions with 55 participants. 

The audio recordings were transcribed verbatim and thematically analysed. 

Participants validated the content and identified the MATCH-D criteria as guiding principles 

of  care while maintaining their patient-centred approach. Participants envisaged potential 

applications both to help consumers plan for the future and to facilitate communication 

between consumers and health professionals. Participants suggested resources that could be 

developed, where recommended resources to support implementation included professional 

training, a consumer version of  the booklet and an online version of  the material. This study 

provided external validation of  the MATCH-D criteria as well as an empiric basis for their 

future translation into clinical practice. 

Conclusion   

This PhD examined continuing and deprescribing medications for older people, beginning 

with the analysis of  existing literature and concluding with the development of  a tool to 

guide professionals in continuing and deprescribing medications for comorbidities in people 
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with dementia. 

The available evidence was collated and appraised. Given this limited evidence, the next 

study explored how doctors and pharmacists make decisions as regards deprescribing or 

continuing medications in older people. This work identified a major challenge in the field of  

caring for older people: the uncertainty around prescribing for people with dementia. 

In response, the MATCH-D criteria were developed to govern decision-making around 

medications for people with dementia. The enablers and barriers to implement the MATCH-D 

were explored, and the research outlined how they could be developed into a practical tool 

for use.  
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present their thesis as a “series of  papers which have been published in refereed journals”. 

This thesis is in agreement with The University of  Western Australia’s Doctor of  Philosophy 

Rules for the content and format of a thesis (Rules 39 - 44 and is presented as a series of 

papers.

This thesis provides a substantial and original contribution to knowledge in the field of quality 

use of  medications for older people by focusing on the evidence, information and decisions 

to continue or deprescribe medications. The first chapter provides a general introduction to 

the thesis with an overview of the structure and content.  The thesis comprises ten journal 

papers, consisting of: one narrative review, two protocols, two systematic reviews of  the 

literature, one concept analysis, one delphi technique study,  one mixed methods study,  one 

cross-sectional study, and one qualitative study. The ten papers have been published 

or accepted for publication in peer reviewed journals. They are integrated into chapters 

two to eleven in an orderly sequence to address the aims of the thesis. The published 

papers each contain an independent introduction, methods, results, and discussion section 

as well as referencing. Some overlap in content is necessary to allow each paper to be 

read by a wider audience as a stand-alone article. The final chapter is a general 

discussion to draw together the main findings of the research  and concludes with a 

discussion of potential future research studies. Each chapter is individually referenced.

The candidate conceived the papers presented in this thesis in consultation with 

the candidate’s supervisors. The contributions of  the candidate, the candidate’s 

supervisors, and others are summarised in the section entitled “Statement of  Candidate 

Contribution”. The candidate’s supervisors assisted with proofreading of  the thesis.
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General Introduction

1 

The general introduction provides an overview of  the thesis including its scope and structure.

Section A: Introduction
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Opening statement  

This thesis explores the quality use of  medicines in older people, with a specific focus 

on continuing and deprescribing medications. Older people frequently consume multiple 

medications to manage one or more chronic conditions.(1-4) Appropriate medication use 

can reduce disease progression, manage symptoms, and improve function.(5) Medications 

present great potential benefits to older people with multiple morbidities but also a high risk 

of  harm.(2, 6-8) 

Deprescribing is one intervention to improve appropriate medication use for older people.  

A proposed definition of  deprescribing is “the systematic process of  identifying and 

discontinuing drugs in instances in which existing or potential harms outweigh existing or 

potential benefits within the context of  an individual patient’s care goals, current level of  

functioning, life expectancy, values, and preferences.”(9)

Deprescribing targets individual medications in the regimen for systematic withdrawal with 

the goal of  improving outcomes. Other medications are continued as their use is underpinned 

by a current indication and the potential benefit outweighs the risk of  harm.(9)

Scope of this thesis  

This thesis investigated continuing and deprescribing medications for older people, first in 

frail older people and then more specifically in frail older people who also have a diagnosis 

of  dementia. Figure One illustrates the progression of  the content through the thesis. .
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Figure 1: Overview of  the structure of  the thesis
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Structure of the research

This thesis is submitted as a series of  papers that have resulted from the research and have 

either been published or submitted for publication in refereed journals in accordance with 

Rule 41 of  the Doctor of  Philosophy Rules of  The University of  Western Australia. It 

consists of  twelve chapters: a general introduction, two further introductory chapters, 

two methodological chapters, two systematic reviews, four original research studies and 

a general discussion chapter to conclude. Each scientific paper contains an independent 

introduction, methods, results and discussion section. Some content overlap between the 

papers is unavoidable to allow each paper to be read as a discrete entity. Each chapter is 

referenced separately, as are the published papers. Where relevant, the online supplementary 

files accompanying the published papers are presented in the appendices.  

Chapter One: General Introduction 

This chapter provides an introduction to and overview of  the thesis. It sets out the context 

of  the thesis and explains its organisation.

Chapter Two: Introduction to deprescribing medications in older people 

This published paper, a narrative review, presents an overview of  the problem that includes 

the clinical background and context of  deprescribing. It explores the complexities of  

medication use in older people and the clinical implications of  polypharmacy, and defines 

key terminology and concepts. 

Chapter Three: The concept of deprescribing

This chapter, a published paper, applies the Walker and Avant method of  concept analysis to 

examine the theoretical concept of  deprescribing as an intervention. Inconsistent definitions 

in the literature suggest variability in its application.(10)

Chapter Four: Methodology for a systematic review

Chapters four and five report a systematic review of  the literature on deprescribing. Presented 

as a published protocol, it explains the methods applied to identify and evaluate the research 

http://handbooks.uwa.edu.au/rules?id=56045#41-56045
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on deprescribing interventions in older people.

Chapter Five: Systematic review of the literature 

The research presented in this chapter collates the body of  literature that investigates 

interventions to reduce medications in older people. The systematic review explores the 

effect of  deprescribing interventions not only on the medication regimen but on mortality, 

adverse drug withdrawal events and health outcomes.

Chapter Six: Information detailed in the Product Information

This chapter, presented as a published paper, reports a descriptive study that considered the 

Pharmaceutical company provided Product Information (PI) on medication use in older 

people and deprescribing. A cross-sectional survey investigates whether the PI registered with 

the Therapeutic Goods Administration (TGA) provides a reliable source of  facts for health 

professionals on anticipated withdrawal effects, recommended discontinuation strategies and 

medication use in older people. 

Chapter Seven: Concordance of decisions to continue or deprescribe 

medications 

The principles of  evidence-based practice state that it is the intersection of  health professional 

experience and patient preferences with the best available evidence.(11) The emphasis put 

on health professional experience becomes stronger when the available evidence is limited 

so this chapter explores the concordance of  health professionals’ decisions to continue or 

deprescribe medications for older people, including those with dementia. A mixed method 

study, presented as a published paper, this chapter reports the concordance of  decisions to 

continue or deprescribe medications.

Chapter Eight: Medications used to manage comorbidities for people with 

dementia 

The previous chapter showed that managing medications for patients with dementia was 

challenging so this chapter, presented as a published paper, reports a literature review to 

investigate research to support medications used for comorbidities in people with dementia. 
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This chapter reviews the current research on medication use for chronic conditions other 

than the dementia or symptoms of  the dementia. 

Chapter Nine: Methodology for a Delphi technique study 

The first of  two chapters to report this study: Continuing or deprescribing medications 

used for comorbidities in people with dementia. This chapter is presented as a prospectively 

published protocol.  The study aimed to elicit expert opinion and reach consensus on when 

medications should be continued and deprescribed for people with dementia. The protocol 

describes the rationale, aims and method, including the application of  the Delphi technique.

Chapter Ten: Continuing or deprescribing medications for people with dementia

A published paper, chapter ten reports the results of  the study using the methodology 

presented in chapter nine. It presents consensus expert opinion on the medication 

management of  comorbidities in people with dementia. It includes the publication of  the 

Medication Appropriateness Tool for Comorbid Health Conditions During Dementia 

(MATCH-D) criteria, a decision aid.

Chaper Eleven: Enablers and barriers to implementing the MATCH-D criteria

Chapter eleven explores the opinions of  stakeholders on the perceived enablers and barriers 

to using the MATCH-D criteria in practice. This research is intended to inform the design 

of  implementation strategies for the consensus criteria developed in Chapters Nine and Ten.

Chapter Twelve: General disussion

The thesis concludes with a discussion of  the research presented, including a critical 

consideration of  the results. This chapter integrates the findings of  the research with 

implications for policy and practice and suggests new research questions resulting from the 

findings presented in this thesis.



Page 7Chapter 1: General Introduction

Too much of  a good thing? Continuing and deprescribing medications for older people

References

1. Eckerblad J, Theander K, Ekdahl A, Unosson M, Wirehn A-B, Milberg A, et al.

Symptom burden in community-dwelling older people with multimorbidity: a cross-sectional 

study. BMC Geriatrics. 2015;15(1):1.

2. Fortin M, Bravo G, Hudon C, Vanasse A, Lapointe L. Prevalence of  multimorbidity

among adults seen in family practice. Annals of  Family Medicine. 2005;3(3):223-8.

3. Brilleman SL, Salisbury C. Comparing measures of  multimorbidity to predict

outcomes in primary care: a cross sectional study. Family Practice. 2013;30(2):172-8.

4. Beer C, Hyde Z, Almeida OP, Norman P, Hankey GJ, Yeap BB, et al. Quality use

of  medicines and health outcomes among a cohort of  community dwelling older men: an 

observational study. British Journal of  Clinical Pharmacology. 2011;71(4):592-9.

5. Hanlon JT, Schmader KE, Ruby CM, Weinberger M. Suboptimal prescribing in older

inpatients and outpatients. Journal of  the American Geriatrics Society. 2001;49(2):200-9.

6. Cherubini A, Corsonello A, Lattanzio F. Underprescription of  beneficial medicines

in older people: Causes, consequences and prevention. Drugs and Aging. 2012;29(6):463-75.

7. Salvi F, Rossi L, Lattanzio F, Cherubini A. Is polypharmacy an independent risk

factor for adverse outcomes after an emergency department visit? Internal and Emergency 

Medicine. 2016:12(2):213-20.

8. Scott I, Jayathissa S. Quality of  drug prescribing in older patients: Is there a problem

and can we improve it? Internal Medicine Journal. 2010;40(1):7-18.

9. Scott IA, Hilmer SN, Reeve E, Potter K, Le Couteur D, Rigby D, et al. Reducing

inappropriate polypharmacy: The process of  deprescribing. JAMA Internal Medicine. 

2015;175(5):827-34.

10. Reeve E, Gnjidic D, Long J, Hilmer S. A systematic review of  the emerging definition

of  ‘deprescribing’ with network analysis: Implications for future research and clinical practice. 

British Journal of  Clinical Pharmacology. 2015;80(6):1254-68.

11. Sackett DL, Rosenberg WM, Gray JM, Haynes RB, Richardson WS. Evidence based

medicine: what it is and what it isn’t. The British Medical Journal 1996;312(7023):71-2.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Eckerblad+J%2C+Theander+K%2C+Ekdahl+A%2C+Unosson+M%2C+Wirehn+A-B%2C+Milberg+A%2C+Symptom+burden+in+community-dwelling+older+people+with+multimorbidity%3A+a+cross-sectional+study.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eckerblad+J%2C+Theander+K%2C+Ekdahl+A%2C+Unosson+M%2C+Wirehn+A-B%2C+Milberg+A%2C+Symptom+burden+in+community-dwelling+older+people+with+multimorbidity%3A+a+cross-sectional+study.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eckerblad+J%2C+Theander+K%2C+Ekdahl+A%2C+Unosson+M%2C+Wirehn+A-B%2C+Milberg+A%2C+Symptom+burden+in+community-dwelling+older+people+with+multimorbidity%3A+a+cross-sectional+study.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fortin+M%2C+Bravo+G%2C+Hudon+C%2C+Vanasse+A%2C+Lapointe+L.+Prevalence+of+multimorbidity+among+adults+seen+in+family+practice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fortin+M%2C+Bravo+G%2C+Hudon+C%2C+Vanasse+A%2C+Lapointe+L.+Prevalence+of+multimorbidity+among+adults+seen+in+family+practice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brilleman+SL%2C+Salisbury+C.+Comparing+measures+of+multimorbidity+to+predict+outcomes+in+primary+care%3A+a+cross+sectional+study
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brilleman+SL%2C+Salisbury+C.+Comparing+measures+of+multimorbidity+to+predict+outcomes+in+primary+care%3A+a+cross+sectional+study
https://www.ncbi.nlm.nih.gov/pubmed/21395652
https://www.ncbi.nlm.nih.gov/pubmed/21395652
https://www.ncbi.nlm.nih.gov/pubmed/21395652
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanlon+JT%2C+Schmader+KE%2C+Ruby+CM%2C+Weinberger+M.+Suboptimal+prescribing+in+older+inpatients+and+outpatients.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanlon+JT%2C+Schmader+KE%2C+Ruby+CM%2C+Weinberger+M.+Suboptimal+prescribing+in+older+inpatients+and+outpatients.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cherubini+A%2C+Corsonello+A%2C+Lattanzio+F.+Underprescription+of+beneficial+medicines+in+older+people%3A+Causes%2C+consequences+and+prevention
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cherubini+A%2C+Corsonello+A%2C+Lattanzio+F.+Underprescription+of+beneficial+medicines+in+older+people%3A+Causes%2C+consequences+and+prevention
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salvi+F%2C+Rossi+L%2C+Lattanzio+F%2C+Cherubini+A.+Is+polypharmacy+an+independent+risk+factor+for+adverse+outcomes+after+an+emergency+department+visit%3F
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salvi+F%2C+Rossi+L%2C+Lattanzio+F%2C+Cherubini+A.+Is+polypharmacy+an+independent+risk+factor+for+adverse+outcomes+after+an+emergency+department+visit%3F
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salvi+F%2C+Rossi+L%2C+Lattanzio+F%2C+Cherubini+A.+Is+polypharmacy+an+independent+risk+factor+for+adverse+outcomes+after+an+emergency+department+visit%3F
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scott+I%2C+Jayathissa+S.+Quality+of+drug+prescribing+in+older+patients%3A+Is+there+a+problem+and+can+we+improve+it%3F
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scott+I%2C+Jayathissa+S.+Quality+of+drug+prescribing+in+older+patients%3A+Is+there+a+problem+and+can+we+improve+it%3F
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scott+IA%2C+Hilmer+SN%2C+Reeve+E%2C+Potter+K%2C+Le+Couteur+D%2C+Rigby+D%2C+et+al.+Reducing+inappropriate+polypharmacy%3A+The+process+of+deprescribing.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scott+IA%2C+Hilmer+SN%2C+Reeve+E%2C+Potter+K%2C+Le+Couteur+D%2C+Rigby+D%2C+et+al.+Reducing+inappropriate+polypharmacy%3A+The+process+of+deprescribing.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scott+IA%2C+Hilmer+SN%2C+Reeve+E%2C+Potter+K%2C+Le+Couteur+D%2C+Rigby+D%2C+et+al.+Reducing+inappropriate+polypharmacy%3A+The+process+of+deprescribing.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reeve+E%2C+Gnjidic+D%2C+Long+J%2C+Hilmer+S.+A+systematic+review+of+the+emerging+definition+of+%E2%80%98deprescribing%E2%80%99+with+network+analysis%3A+Implications+for+future+research+and+clinical+practice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reeve+E%2C+Gnjidic+D%2C+Long+J%2C+Hilmer+S.+A+systematic+review+of+the+emerging+definition+of+%E2%80%98deprescribing%E2%80%99+with+network+analysis%3A+Implications+for+future+research+and+clinical+practice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reeve+E%2C+Gnjidic+D%2C+Long+J%2C+Hilmer+S.+A+systematic+review+of+the+emerging+definition+of+%E2%80%98deprescribing%E2%80%99+with+network+analysis%3A+Implications+for+future+research+and+clinical+practice
https://www.ncbi.nlm.nih.gov/pubmed/8555924
https://www.ncbi.nlm.nih.gov/pubmed/8555924


 

Page 8

Introduction to deprescribing medications in 
older people

This chapter is presented as a published paper.

Citation

Page AT, Potter K, Clifford RM, Etherton-Beer CD. Deprescribing in older people. 

Maturitas. 2016; 91:115-34.

2 

Section A: Introduction



Page 9Chapter 2: Introduction to deprescribing medications in older people

Too much of  a good thing? Continuing and deprescribing medications for older people

Background

The introductory section of  this thesis provides an overview of  the complex issue of  

medication management for older people, and deprescribing as an intervention to address 

inappropriate polypharmacy and medications. It defines terminology and highlights 

algorithms to assess medication use in older people. 

This narrative review is presented as a published paper.
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a b s t r a c t

Older people with chronic disease have great potential to benefit from their medications but are also at
high risk of harm from their medications. The use of medications is particularly important for symptom
control and disease progression in older people. Under-treatment means older people can miss out on the
potential benefits of useful medications, while over-treatment (polypharmacy) puts them at increased
risk of harm. Deprescribing attempts to balance the potential for benefit and harm by systematically
withdrawing inappropriate medications with the goal of managing polypharmacy and improving out-
comes. The evidence base for deprescribing in older people is growing. Studies to reduce polypharmacy
have used a range of methods. Most evidence for deprescribing relates to the withdrawal of specific
medications, and evidence supports attempts to deprescribe potentially inappropriate medicines (such
as long-term benzodiazepines). There is also evidence that polypharmacy can be reduced by withdrawing
specific medications using individualised interventions. More work is needed to identify the sub-groups
of older people who may most benefit from deprescribing and the best approaches to undertaking the
deprescribing interventions.
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1. Introduction

Older people frequently live with multiple chronic conditions
and experience many symptoms [1,2]. They correspondingly con-
sume multiple medications to manage and improve their health
outcomes [3]. Appropriate medication use can reduce disease pro-
gression and risk of a future serious event, manage symptoms, and
improve function [4]. Medications can also cause adverse health
outcomes and are a common cause of hospital admission [5]. Older
people with multiple morbidities have great potential to benefit
from medications but are at high risk of harm from their med-
ications [2,5–7]. Deprescribing attempts to balance the potential
for benefit and harm by systematically withdrawing inappropriate
medications with the goal of managing polypharmacy and improv-
ing outcomes [8]. This narrative review describes the genesis of
deprescribing as an increasingly accepted medical and pharmaceu-
tical intervention. It also provides an overview of deprescribing.

2. Methods

We conducted a search in the Medline database using a
combination of search terms: “polypharmacy”, “polypharmacy”,
“under-prescribing”, “under-utilization”, “sub-optimal prescrib-
ing”, “inappropriate medications”, “inappropriate prescribing”,
“elderly”, “older”, geriatric”, “aged” and “deprescribing” and vari-
ations of these. Articles were included if they were in English and
involved people aged 65 years and older. Reference lists of identi-
fied papers were scanned for relevant studies.

3. Epidemiology

The percentage of older people in the world population is
increasing as people live longer [9]. Living longer does not nec-
essarily mean living healthily, with longevity comes an increased
risk for chronic disease. Multi-morbidity is very common among
older people with estimates that up to 98% of older people live
with two or more chronic conditions [2]. Recent research estimated
that community-dwelling older people live with an average of eight
chronic symptoms [1]. As older people want to live well rather than
live sicker lives for longer, intervention aims to delay disease pro-
gression and symptom onset to reduce the duration of ill health,
compressing morbidity [10]. These factors have led to increasing
medication use among older people.

Many older people have one or more medication-related prob-
lems (Table 1) [11]. Polypharmacy is common among older people,
with estimates that up to three out of four older people take five
or more medications every day [12]. Polypharmacy continues to
increase as a larger proportion of older people today take an extra
two medications every day than their counterparts ten years ago.
[13].

4. What makes medication use different for older people?

4.1. Frailty

Older people are a heterogeneous group in regards to their phys-
ical, cognitive and functional status varying on the spectrum from
the robust to the frail older person [67]. Frail older people are a
vulnerable group, with a diminished reserve and an increased sus-
ceptibility to stressors [67]. Although frailty is poorly understood,
it is characterised alternatively as a phenotype or an accumulation
of deficits [68]. The frailty phenotype is characterised by uninten-
tional weight loss, exhaustion, and slow walking speed [69].

4.2. Low representation in research

Medications are predominantly trialled in one population and
extrapolated for use in different populations. However, clinical tri-
als frequently exclude older people by imposing a maximum age
limit for participants, and through excluding co-morbidities or con-
current treatments [70,71]. This means that the study populations
often differ from the general population with the disease [70,71].
A recent review found that 35% of participants enrolled in trials for
new oncology medications were over age 65 years yet they repre-
sented more than half the general oncology population [72]. The
representation in research continues to decrease with increasing
age. Only 10% of enrolled trial participants were over 75 years old,
yet they represented approximately 30% of people with cancer [72].

This lack of representative research contributes to the
uncertainty around the actual benefits and harms of many phar-
macotherapeutic interventions for older people. The absolute risk
of adverse health events is often highest in frail older people, so
they may receive the greatest potential benefit from their medica-
tions, but they are also at greater risk of medication-related harm.
This clinical equipoise is compounded by the lack of representa-
tion in research, which means there exists an information deficit
as to the quantifiable treatment effect in this population [60]. In
some instances, this can lead to lack of self-efficacy and clinical
inertia among prescribers rather than optimal medication regimens
[60,73].

4.3. Physiological changes

Physiological changes occur in ageing that alter the body’s
response to medications [74]. Changes occur in overall body com-
position, organs, and at the cellular targets where drugs act [75].
These changes include an increase in body fat and a decrease in
body water and muscle mass [26]. The liver and kidney decrease in
size and blood flow [77]. Protein and enzyme synthesis decreases,
including some cellular receptors where medications bind [75].
These combined changes alter older people’s response to medica-
tions [75].

These changes that occur with ageing have a variable effect on
pharmacokinetics [75,76]. The most significant age-related phar-
macokinetic changes are the reduced hepatic metabolism and
renal elimination of medications [77]. Changes include decreased
first-pass metabolism, which increases the oral bioavailability of
affected medications [77]. Decreased metabolic rates may result in
a slower conversion of prodrugs into their active metabolite [77].
Decreased protein synthesis in liver includes reduced serum albu-
min, which affects the extent of protein binding and thus the free
drug concentration [77]. Increasing age corresponds to an increas-
ing variability in medication response both between people and
even within in the same person (known as interpatient and intrap-
atient variability) [78]. These physiological changes mean that it is
not necessarily valid when prescribing for older people to extrap-
olate clinical trial data from younger populations as it is unclear if
they experience the same benefit and risks, nor is it always appro-
priate to use the same dose or administration regimen [75,76].

4.4. Adverse drug events and drug interactions

Older people are at increased risk of experiencing adverse drug
events (ADEs). ADEs range from minor reactions to the serious
events. ADEs are under-recognised frequently and instead are
thought to be symptoms requiring further treatment, which leads
to prescribing cascades, or simply dismissed as an unavoidable
consequence of ageing [60]. The increased risk of ADEs in older
people is multifactorial, including the above-discussed factors of
frailty, physiological changes and multiple comorbidities [79]. For
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Table 1
Terminology and definitions.

Terminology Related Terms Definition Estimated Prevalence

Older people* Older adults, elderly,
Oldest old

Older people is used here to refer to people aged 65 years and older. The older population represents 23% of the
population and is forecast to reach 32% by 2050
[9]. Both the number of older people and the
percentage of the older population aged over age
80 (the oldest old) are forecast to triple by 2050 [9].

Oldest old is used to refer to as people aged 80 years and over.
Medication-related problems* Suboptimal prescribing

Prescribing problems
[4].

Medication-related problems can be categorised as the overuse (polypharmacy), sub-optimal
use, and underuse of medications [4].

Up to one-quarter of hospital admissions are
linked to medication-related problems [14].

Sub-optimal medication use can include polypharmacy, unnecessary medications, prescribing
cascades, and potentially inappropriate medications (clarified below).

Polypharmacy* Polypharmacy is increasingly used to mean the use of five or more medications. This definition
has been confirmed in both animal and epidemiological studies that have found five
medications is approximately the number of medications associated with clinical harm
[15–17].

Up to 76% of older people take five or more
medications every day [12].
Estimates suggest that 65 to 91% of older people in
residential aged care take 5 or more medications
daily [19].

No single definition of polypharmacy is used consistently [15,16]. Other definitions that have
been used include:
–more medications than clinically indicated [18].
–multiple medications but with no specified number [18].
–a numerical cut-point between two and nine medications beyond which the regimen is
considered constitute polypharmacy [16].

Hyperpolypharmacy Excessive
polypharmacy

Hyperpolypharmacy has been used to refer to the use of 10 or more regular medications
[12,20].

Estimates suggest that as many as one in four older
people take 10 or more medications, [12] and that
this rises to as many as 65% of those older people
in residential care [19].

Under-prescribing Under-utilisation Under-prescribing is the absence of a medication that is clinically indicated for a current
condition, and without a rationale such as adverse drug reaction or contraindication [6].
Under-prescribing is problematic when it is an inadvertent omission [21]. Alternatively, it can
be the result of a thoughtful decision not to prescribe based on individual factors [21]. Indeed,
estimates suggest that up to 65% of under-prescribing may be appropriate when the individual
circumstances are considered [22].
The Assessment of Underutilization (AOU) and the START criteria are examples of algorithms
to identify potential under-prescribing [23].

Under-prescribing has been detected in around
24–68% of older people [6].

Unnecessary medications Unnecessary medication describes therapeutic duplication, ineffective medication, no
indication, and sub-therapeutic doses [24,25].

Unnecessary medications use has been estimated
to be present in up to about 60% of older adults
[26].

Prescribing cascade A prescribing cascade is the use of one medication to treat the side effect of another
medication [27]. It occurs when an adverse drug reaction or side effect is misidentified as a
new condition, and a new medication is prescribed to treat it. Cascade prescribing is
inadvertent, in contrast to prophylactic medicines prescribed to prevent an anticipated effect
(i.e. prescribing a laxative concurrently with opiates, or proton pump inhibitor concurrently
with a medication known to cause gastric irritation). The risk of cascade prescribing increases
with increased medication use [28]. The prescribing cascade in turn increases medicine use.
An example of a prescribing cascade is the use of an anticholinesterase inhibitor that
contributes to new-onset or worsening urinary incontinence where the incontinence is
subsequently managed with an anticholinergic medication. The concurrent use of an
anticholinergic and anticholinesterase inhibitor means neither medication can work optimally
[29].
An example is related ACE-inhibitors. ACE-inhibitors can cause a persistent dry cough that
induces a prescribing cascade when the ACE-inhibitor induced cough is treated with an
anti-tussive agent [30].
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Table 1 (Continued)

Terminology Related Terms Definition Estimated Prevalence

High risk prescribing High-risk prescribing are medications where the potential harms may outweigh the potential
benefits. High-risk prescribing includes potentially inappropriate medications (PIMs) that are
defined in consensus-based lists of medications that experts consider to present an
undesirable safety profile for older people. These lists specify medications considered less safe
or less efficacious in most circumstances for older adults compared to a general population
(Table 1). PIMs need to be considered clinically in the individual context as their usefulness
can be over-estimated in the absence of clinical information [31]. As many as one-quarter of
PIMs could be considered appropriate in the clinical context [32].

High-risk prescribing in older adults is estimated
to be as high as 70% [33,35].

High-risk prescribing can also describe exposure to specific classes of medications or those
with particular properties such as those with sedative or anticholinergic effects [33]. The
cumulative exposure to sedative and anticholinergic medications can be measured using the
Drug Burden Index (DBI) [34].

Prescribing Criteria Prescribing criteria are algorithms or lists to help clinicians to optimise medication regimens
for older people [7].

High-risk prescribing in older adults is estimated
to be as high as 70%, [33,35] though the prevalence
estimates vary between settings, the criteria
applied, and the population.

Explicit prescribing criteria
Lists of medications or scenarios that define optimal prescribing are grouped as explicit
prescribing criteria [7]. These explicit prescribing criteria can be used as a checklist, have good
inter-rater reliability, do not require clinical judgement, and are generally brief [7]. They lack
both sensitivity and specificity but are useful for screening purposes. Clinicians needs to apply
their knowledge and experience to consider the information in the context of the individual
[7]. Table 2 contains examples of explicit criteria developed for use in older people.
Implicit prescribing criteria
Judgement-based assessment processes known as implicit prescribing criteria support
clinicians to assess the appropriateness of each individual medication for individuals [7]. The
implicit prescribing criteria rely on expert knowledge, and can be time consuming. Table 3
contains examples of implicit criteria developed to support deprescribing.

Adverse drug withdrawal event (ADWE) An Adverse Drug Withdrawal Event is a new, clinically-significant sign or symptom that
occurs as a direct result of withdrawing a medication. This can be a new symptom, a rebound
phenomenon, or a return or exacerbation of the underlying condition.

An estimated 1% of unplanned hospital admissions
may be attributable to ADWEs [36].

*No single definition is used consistently.



Page 14Chapter 2: Introduction to deprescribing medications in older people

Too much of  a good thing? Continuing and deprescribing medications for older people

Figure 1: The Good Palliative-Geriatric Practice (GPGP) algorithm

Health system factors that compound the complexity

Clinical implications of  polypharmacy and high-risk prescribing

Deprescribing as an intervention to address polypharmacy and inappropriate 

medications 

A.T. Page et al. / Maturitas 91 (2016) 115–134 119

example, one mechanism in which multiple comorbidities con-
tribute to an increased incidence of drug-disease interactions is
where a particular medication may improve one condition but
potentially negatively impact on another (e.g. beta-blocker in a per-
son with heart failure and airway disease) [79,80]. Further factors
such as drug-drug interactions, prescribing cascade, and multi-
ple prescribers increase the risk of ADEs in older people [67].
Polypharmacy and high-risk prescribing are both associated with
an increased risk of ADEs [5,81].

4.5. Health system factors that compound the complexity

Multiple factors within the health care system compound the
complexity of chronic multimorbidity in older people [8,60,79].
Examples of systems-based factors include multiple prescribers
and guidelines. Older people often see multiple doctors including
specialists. Each prescriber may not be aware of the whole picture
of all diagnoses and medications, particularly as information trans-
fer as older people move between settings can be flawed (e.g. at
the point of hospital discharge). Prescribers are reluctant to cease
medications commenced by other doctors, and further, they find it
challenging to deprescribe when they are unable to ascertain the
reason why a medication was originally prescribed [73].

Single-disease guidelines are inadequate for the management
of older people with multimorbidity [82]. Each single-disease
guideline recommends treatments to reduce symptom burden
and disease progression for that specific disease, often based
on evidence that excludes older people [82]. The application of
these guidelines for older people with multimorbidity encourages
prescribing many medications in an attempt to meet the recom-
mendations contained in each disease-specific guideline [82,83].

5. Clinical implications of polypharmacy and high-risk
prescribing

It is difficult to distinguish between the adverse effects of
polypharmacy and the adverse effects of the diseases being treated.
But given that, there appears to be an independent association
between the number of medications an older person uses and poor
health outcomes. Clinically significant adverse health outcomes
associated with polypharmacy include falls [15,16], exhaustion
[16], frailty [15,16], cognitive impairment, disability [15], mortal-
ity [15], and decreased physical function [15,16]. These negative
health outcomes occur at thresholds ranging between 3.5 and 6.5
regular medications [15,16]. The risk of harm increases with each
additional medication prescribed [5,15]. The correlation between
polypharmacy and poor health outcomes indicate that polyphar-
macy may be a cause of iatrogenic harm [15,16].

Medication-related problems and the number of medications
are often closely linked. The number of regular medications that a
person takes is the most important predictor of medication-related
problems [11]. Further, although the number of medications alone
predicts poor health outcomes, appropriate medication use is an
even greater risk factor [84]. As high-risk prescribing and polyphar-
macy are closely linked, so the possibility of residual confounding
makes it difficult to assess the actual impact of either of these fac-
tors alone.

High-risk prescribing is associated with poor health outcomes.
Potentially inappropriate medications are associated with an
increased risk of poor health outcomes, including adverse drug
reactions [81]. Anticholinergic and sedative medication exposure
have repeatedly been shown to affect cognitive and physical func-
tion negatively [34]. The cumulative exposure to these medications
is associated with an increased risk of frailty and mortality [84].

Fig. 1. The Good Palliative-Geriatric Practice (GPGP) algorithm.
D. Garfinkel, S. Zur-Gil, J. Ben-Israel, The war against polypharmacy: a new cost-
effective geriatric-positive approach for improving drug therapy in disabled elderly
people, Isr. Med. Assoc. J. 9 (2007) 430–434.

Paradoxically, older people using five or more medications are
more likely to be under-treated than people taking fewer medica-
tions [85]. The under-prescribing of medications mean that these
people miss out on the potentially beneficial therapeutic outcomes
from the use of these medications [6]. The potential harm of some
instances of under-prescribing are well-documented; it is widely
understood that the under-treatment of pain in older people can
manifest in other symptoms [6].

6. Deprescribing as an intervention to address
polypharmacy and inappropriate medications

Deprescribing is one potential antidote to polypharmacy and
inappropriate medication use [8,79]. Deprescribing focuses atten-
tion on the actual and perceived harms and benefits of continued
use [8,79]. The cessation of a medication that is no longer required
reduces the risks of medication-related harms [8,79]. A reduction
in the total number of medications reduces the potential harms
associated with polypharmacy [8].

Deprescribing is defined as “the process of withdrawal of an
inappropriate medication, supervised by a health care profes-
sional with the goal of managing polypharmacy and improving
outcomes.” [86] This definition highlights that deprescribing is
an intervention supervised by a health care professional to dis-
tinguish the process of deprescribing from non-compliance or
non-adherence. It also underlines that deprescribing is undertaken
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Fig. 2. The deprescribing algorithm. Modified from the Good Palliative-Geriatric Practice algorithm.
K. Potter, L. Flicker, A. Page, C. Etherton-Beer, Deprescribing in frail older people: a randomized controlled trial, PLoS One 11(3) (2016) e0149984.

specifically to improve health outcomes, and is not denying effec-
tive treatments to older people [8,87].

6.1. Enablers and barriers to deprescribing

Deprescribing is an intervention that is acceptable to older peo-
ple, with over 90% of older people across a range of settings stating
that they would like to stop one of their medications if their doc-
tor said it was possible [87]. Two meta-syntheses reported the
enablers and barriers to deprescribing from the older persons’
perspective and from the prescribers’ perspective [73,88]. Both
reviews reported that prescribers and older people were found to
influence each other and other health professionals in their will-
ingness to deprescribe [73,88]. Limited consultation time was a
barrier to deprescribing for both parties [73,88], which highlights
the importance of communication and follow-up in the deprescrib-
ing process.

Older persons’ willingness to deprescribe was influenced by
their opinion of whether the medication was appropriate and prior
experiences of withdrawing medications [88]. Older people who
reported a dislike of taking medications were more willing to
deprescribe [88]. Identified barriers to deprescribing included fears
of a return of the original condition and withdrawal effects [88]. On
the other hand, older people were reassured by knowing the with-

drawal process and knowing that they could restart the medication
if needed [88].

Prescribers’ described enablers and barriers intrinsic to the pre-
scriber such as self-efficacy and awareness, including confidence in
their own skills, knowledge and access to information. The meta-
synthesis described an inertia to action, which highlights a belief
that deprescribing requires an active decision to change the sta-
tus quo, compared to medication continuation which is a passive
event [73,89]. External factors influenced prescribers’ willingness
to deprescribe such as work setting and health systems, including
regulatory practices, guidelines and the influence of other health
professionals [73].

6.2. Evidence for deprescribing

There is a growing evidence-base for deprescribing in older peo-
ple. Our recent systematic review found 116 studies with 34,143
participants investigated deprescribing of both polypharmacy and
single medications [90]. This research indicated that deprescrib-
ing is safe and feasible and demonstrates that deprescribing can
reverse some risks associated with polypharmacy, such as reduc-
ing the rate of further falls in an older person who has already had
an initial fall [90].

Studies have used a variety of direct and indirect interven-
tions to either deprescribe or to reduce potentially inappropriate
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Table 2
Screening tools to identify high-risk medications published in English.

Name Last Updated Intended
Population

Country of origin Number of listed
medications (or
statements)

Methodology Comments

Beers Criteria [37] 2015 65 years and
over

USA 33 Modified Delphi method with a 13 member
interdisciplinary panel

Developed 1991, revised 1997, 2003, 2012,
2015

EU(7)-PIM List [38] 2015 65 years and
over

Europe 34 Delphi method with a 27 member
interdisciplinary panel

Modified from PRISCUS, Laroche, Beers 1997 &
2003, McLeod

STOPP/START Criteria
[39]

2015 65 years and
over

Ireland 80 Modified Delphi method with 19 member
interdisciplinary panel

Developed 2008, revised 2015

Austrian Criteria [40] 2012 65 years and
over

Austria 73 Modified Delphi method with 8 member
interdisciplinary panel

Modified from PRISCUS

Taiwan Criteria [41] 2012 65 years and
over

Taiwan 36 Modified Delphi method with a 21 member
interdisciplinary panel

Modified from Beers 2003

Italian criteria [42] 2010 65 years and
over

Italy 23 Nominal Group Technique with a 9 member
panel

Modified from Beers 2003

Korean Criteria [43] 2010 65 years and
over

Korea 93 Delphi method with a 14 member
interdisciplinary panel

Modified from Beers 1991, 1997 & 2003,
McLeod (which was modified from Beers 1991)
and Zhan (modified from Beers 1991)

PRISCUS [44] 2010 65 years and
over

Germany 83 Delphi method with a 38 member
interdisciplinary panel

Modified from Beers 1997 & 2003, Mcleod
(modified from Beers 1991) and Laroche
(modified from Beers 1991, 1997, 2003,
McLeod and two French language criteria).

NORGEP Criteria [45] 2009 70 years and
older

Norway 21 Modified Delphi method with an 57 member
interdisciplinary panel

Modified from Beers 1997

Prescribing Indicators
in Elderly Australians
[46]

2012 65 years and
over

Australia 41 RAND-UCLA method with a 15 member panel Developed in 2008 based on literature review,
and modified and validated in 2012

Thai Criteria [47] 2008 65 years and
over

Thailand 77 Delphi method with a 16 member panel Not based on existing criteria

Laroche Criteria [48] 2007 75 years and
over

France 36 Modified Delphi method with a 15 member
interdisciplinary panel

Modified from Beers 1991, 1997, 2003,
McLeod, (modified from Beers 1991) and two
French language criteria

Rancourt Criteria [49] 2004 65 years and
older

Canada 111 Modified Delphi method with a 4 member
interdisciplinary panel

Modified from Beers 1997 and McLeod
(modified from Beers 1991)

Improved Prescribing
in the Elderly Tool
(IPET) Criteria [50]

2000 70 years and
over

Canada 14 Abstracted from McLeod’s Criteria, not
independently validated

Modified from McLeod (modified from Beers
1991)

McLeod’s Criteria [51] 1997 Elderly (not
defined)

Canada 38 Modified Delphi method with a 32 member
interdisciplinary panel

Modified from Beers 1991

Zhan Criteria [52] 1996 65 years and
older

USA 33 Modified Delphi method with a 7 member
interdisciplinary panel

Modified from Beers 199‘1
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Table 3
Deprescribing decision-aids.

Name of Decision-Aid Description of the Decision-Aid Application in Clinical Research Comments

Good Palliative-Geriatric
Practice (GPGP) algorithm
[53].

See Fig. 1 Applied in two observational studies [53,54].
- 70 community-dwelling older people (mean age 82.8 ± 6.9 years
using 7.7 ± 3.7 medications at baseline). Direct deprescribing
intervention by investigators reduced 4.4 ± 2.5 medications per
participant with a 81% successful deprescribing rate over 12
months without attributable deaths or serious adverse events [53].
- 119 active participants (81.2 ± 8.3 years) and 71 comparable
controls in long-term care. Direct deprescribing intervention by
investigators reduced 2.8 medications per participant. The
one-year mortality rate was 21% in the active group versus 45% in
the control group (p<0.001) [54].

Deprescribing algorithm that includes support to
consider continuing or stopping a current
medication, and prompts clinicians to consider an
alternative medication or reduced dose.

Deprescribing algorithm
[55].

See Fig. 2 Applied in one experimental study.
- Applied in a randomised controlled deprescribing trial with 95
participants (84.3±6.9 years using 9.6±5 medications at baseline).
Direct deprescribing intervention by investigators resulted in a
difference of 2.0 ± 0.9 medications in the two groups after one
year. The one-year mortality was 40% in the control group versus
26% in the active deprescribing group (p=0.16) [55].
- Its intended application will be described in a second randomised
controlled trial [56].
- Applied in conjunction with the CEASE algorithm in one
observational study [57].

Deprescribing algorithm was developed as a
binary simplified GP GP algorithm.
Potter et al 2016 published the criteria for
checking symptom stability when withdrawing
and/or restarting medicines for use alongside the
alorigthm itself (supplementary table 2) [58].
Substantial inter-rater reliability [59].

Confirm, Estimate, Assess,
Sort, Eliminate (CEASE) [60].

Confirm current medicines
- Ascertain all medicines the person is currently taking and the rationale for
each one (also termed medication reconciliation)
Elevated risk
- Consider the potential for the person to be harmed by the medications
prescribed in determining required intensity of deprescribing intervention.
- Consider risk factors such as total number of drugs, age, presence of drugs
associated with high risk, part non-adherence, multiple prescribers, impaired
cognition, poor social support, substance abuse, mental health problems
Assess
Each medication for its usefulness in relation to its risk by considering

• Indications for the medication (is the continued prescribing of the
medication justified on the basis of a verified diagnosis and robust evidence
of effectiveness for this indication in this person?)

• Effects of the medication to date of the underlying disease process and/or its
symptoms

• Future benefit – harm trade-offs in the context of life expectancy, time until
benefit (for preventative medications), goals of care (symptom relief vs
disease modification vs cure) and patient values and preferences.

Sort
- Prioritse those medications for discontinuation with lowest utility (or highest
disutility) and greatest ease of discontinuation while taking patient preferences
into account
Eliminate
- Implement a discontinuation regimen, and closely monitor for improvements
in outcomes, or onset of withdrawal or rebound syndromes.

Applied in conjunction with the deprescribing algorithm in figure 2
in one observational study:
- Applied in an observational (pre- and post- study) of
deprescribing trial with 50 participants (82.5 years). Direct
deprescribing intervention by investigators resulted 34.3% of
medications deprescribed with 98% successful deprescribing rate
at two months [57].
Its intended application is described in a recent published protocol
[61].

A simplified version of the 10-step deprescribing
algorithm

10-Step Algorithm [62]. See Fig. 3 Theoretical application suggests that applying the
algorithm to case studies improved medical
practitioners’ and pharmacists’ decision-making
[63].
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Table 3 (Continued).

Name of Decision-Aid Description of the Decision-Aid Application in Clinical Research Comments

Prescribing Optimisation
Method (POM) [58].

1. Is the Patient Undertreated and is Additional Medication Indicated?
2. Does the Patient Adhere to His/Her Medication Schedule?
3. Which Drug(s) can be Withdrawn or Which Drug(s) is/are Inappropriate for

this Patient?
4. Which Adverse Effects are Present?
5. Which Clinically Relevant Interactions are to be Expected?
6. Should the Dose Dose Frequency and/or Form of the Drug be Adjusted?

Not yet applied in clinical research Theoretical application suggests that applying the
algorithm to case studies improved general
practitioners’ decision-making [58].

Assess, Review, Minimize,
Optimize, Reassess
(ARMOR) [64].

Assess the individual for total number of medications and for certain groups of
medications that have potential for adverse outcomes:
- Beer Criteria
- Beta-blockers
- Pain medications
- Antidepressants
- Antipsychotics
- Other psychotropics
- Vitamins and supplements
Review for possible
- Drug-drug interactions
- Drug-disease interactions
- Drug-body interactions
- Impact on functional status
- Subclinical side effects
- Weigh individual medication benefits against primary body functions
(appetite, weight, pain, mood, vision, hearing, bladder, bowel, skin, swallowing,
activity level)
Minimize nonessential medications
- Eliminate medications that clearly lack evidence for use
- Eliminate medications whose risks outweigh benefits and that have high
potential for negative impact on primary functions (appetite, weight, pain,
mood, vision, hearing, bladder, bowel, skin, swallowing, activity level).
Optimise by addressing
- Duplication
- Redundancy
- Adjust renally cleared medications to creatinine clearance
- Adjust medications that are metabolised in liver for clearance
- Adjust oral hypoglycemics to blood sugar target and HbA1C
- Consider gradual dose reduction for antidepressants
- Adjust beta blockers to allow physiological heart rate response
- Adjust beta blockers for pacemakers
- Adjust anticoagulants for INR guidelines and possible drug interactions
- Adjust seizure medications
Reassess
- Heart rate
- Blood pressure (postural)
- Oxygen saturation (>92%) at rest and activity
- Functional status (Timed Get Up and Go test, Activities of daily living,
Instrumental activities of daily living)
- Cognitive status (Mini-Mental State Examination)
- Clinical status
- Medication compliance

Applied to descriptive case, but not yet applied in observational or
experimental research.

Medication Appropriateness
index (MAI) [65].

1. Is there an indication for the drug?
2. Is the medication effective for the condition?
3. Is the dosage correct?
4. Are the directions correct?
5. Are the directions practical?
6. Are there clinically significant drug-drug interactions?
7. Are there clinically significant drug-disease/condition interactions?
8. Is there unnecessary duplication with other drug(s)?
9. Is the duration of therapy acceptable?
10. Is the drug the least expensive alternative compared to others of equal

utility?

Its use in research has been as an assessed outcome rather than as
an intervention [66].

Validated for inter-rater and intra-rater reliability
and demonstrated to be of predictive value for
adverse drug events [66].
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Table 4
Randomized controlled trials published since 2000 that investigated deprescribing single medications in people aged 65 years and over].

Reference Study design Target to deprescribe Comparison Population Setting Follow-up duration
(months)

Participants
enrolled (n)

Participant age,
mean (years)

Withdrawal schedules Outcomes

Blood related medications
Yedidya 2012 [99] Open-label

randomized
controlled study
with a
parallel-design

Clopidogrel Abrupt cessation

compared to

Tapering group

Post percutaneous
coronary intervention
with bare metal stent
who had completed 3
months treatment with
clopidogrel 75 mg daily
and aspirin 100 mg

Community 24 20 65.9 Tapered withdrawal:
75mg alternate daily for
four weeks

Hematological endpoints
(surrogate endpoints)
e.g. platelet aggregation
Clinical events (bleeding
or Ischemic)

Patel 2013 [100] Non-inferiority
randomized
controlled study
with a
parallel-design
(continuation of the
parent drug study)

Rivaroxaban Blind rivaroxaban
ceased and
commenced
open-label therapy

compared to

blind warfarin to
open-label therapy

(Open-label
therapy usually
warfarin)

Non-valvular atrial
fibrillation at risk of
stroke or systemic
embolism

Community 0.1 to 1 5882 Unstated (median
73)

Not described Stroke, non-central
nervous system,
embolism, myocardial
infarction, or vascular
death Major bleeding

Cardiovascular medications
Moonen 2015 and 2016 [97,98] Open-label

randomized
controlled study
with a
parallel-design

Antihypertensives Open withdrawal

compared to

Usual care
(continued
medication use)

Mild cognitive
impairment, not
diagnosed with
dementia, who had
controlled blood
pressure while treated
with antihypertensives

Community 4 385 81.1 Tapered over six weeks
until a maximum
increase of 20mm Hg in
systolic blood pressure

Moonen 2015
Systolic blood pressure
Diastolic blood pressure
Cognition
Depression
Functional status
Quality of life

Moonen 2016
Systolic blood pressure
Serious adverse events
(including hyocardial
infarct)
Hospital admissions
Orthostatic hypotention

Jondeau 2009 [101] Open-label
randomized
controlled
non-inferiority trial
with a
parallel-design

Antihypertensives
(Beta-blocker)

Open withdrawal

compared to

Usual care
(continued
medication use)

Hospitalized for acute
heart failure with
pulmonary edema and
treated with a beta-
blocker therapy at a
stable dosage for more
than one month
preceding admission

Hospital 3 169 72.3 Abruptly ceased the
beta-blocker

Dyspnea and general
well-being BNP plasma
levels Duration of
hospitalizations
Re-hospitalization rate
Death rate Successful
deprescribing

van Kraaij 2000 [102] Randomized
placebo-controlled
double-blind
controlled study
with a
parallel-design

Diuretic Placebo

compared to

continued
treatment

Current symptomatic
congestive heart failure

Community Unstated 32 75 Dose halved for one
week, and then placebo

Successful deprescribing
Changes at three months
Blood pressure
Temporary difference

George 2003 [103] Open-label
randomized
controlled study
with a
parallel-design

Nitrates Open withdrawal

compared to

Usual care
(continued
medication use)

Long-term nitrate
therapy for angina or its
equivalents who are
hemodynamically stable
and free of anginal
symptoms requiring
short-acting nitrates for
at least 3 months

Community 3 120 65.5 Abruptly withdrawn Successful deprescribing
Relapse Characteristics
of participants who
relapsed Cardiovascular
events Death

Kutner 2015 [104] Open-label
randomized
controlled trial with
a parallel-design

Statin Open withdrawal

compared to

Usual care
(continued
medication use)

Receiving a statin for 3
months or longer for
primary or secondary
prevention of
cardiovascular disease
and diagnosed with
advanced, life-limiting
illness and
recent deterioration in
functional status

Community 12 381 74.8 Not described Survival at 60 days
Time to death
Time to first
cardiovascular-related
event
Cost savings
Quality of life
Symptoms
Number of non-statin
medications Likelihood
to receive the
recommended care
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Table 4 (Continued).

Reference Study design Target to deprescribe Comparison Population Setting Follow-up duration
(months)

Participants
enrolled (n)

Participant age,
mean (years)

Withdrawal schedules Outcomes

Lin 2014 [105] Open-label
randomized
controlled study
with a
parallel-design
(continuation of the
parent drug study)

Alpha-blocker
(doxazosin 4 mg)

and

5-alpha–reductase
inhibitor therapy
(dutasteride 0.5 mg)

Doxazosin 4 m

compared to

Dutasteride 0.5 mg

Benign prostatic
hypertrophy treatment
with moderate-to-severe
lower urinary tract
symptoms

Community 12 240 78.3 and
74.3

Not described Successful deprescribing
Progression of benign
prostatic hypertrophy
symptoms
Progression of lower
urinary tract symptoms
Maximum flow rate
(Qmax)
Volume
International Prostate
Symptom Score –Storage
subscore
International Prostate
Symptom Score
–Voiding subscore
International Prostate
Symptom Score –Total
score
quality of life
Postvoid residual urine
Total prostate volume
Transition zone index
Serum prostate-specific
antigen

Musculo-skeletal system medications
Cibere 2004 [106] Double-blind

placebo-controlled
study with a
parallel-design

Glucosamine Placebo

compared to

Usual care
(continued
medication use)

Osteoarthritis of the
knee(s) and current daily
use of glucosamine for at
least 1 month and at
least moderate
improvement in knee
pain since starting on
glucosamine

Community 6 137 65 Not described Disease flare Function
measured using Western
Ontario and McMaster
Universities
Osteoarthritis Index
Quality of life measured
using EuroQol 5-D utility
and visual analog scale

Black 2012 [107] Randomized
double-blind
controlled study
with a
parallel-design
(continuation of the
parent drug study)

Bisphosphonates
(zoledronic acid)

Placebo

compared to

Usual care
(continued
medication use)

Post-menopausal
women with reduced
bone mineral density
and participation in
parent study with 3
years treatment

Community 60 1099 73.7 Not described Bone mass density in
femoral neck -
percentage change bone
mass density of spine
and total hip Changes
from pretreatment levels
over 6 years (baseline to
6 years) Biochemical
bone turnover markers
Fractures (clinical,
non-vertebral, clinical
spine, and
morphometric vertebral)
Adverse events

Black 2006 [108] Randomized
double-blind
controlled study
with a
parallel-design
(continuation of the
parent drug study)

Bisphosphonates
(alendronate)

Placebo

compared to

Usual care
(continued
medication use)

Post-menopausal
women with reduced
bone mineral density
and participation in
parent study with 5
years treatment

Community 36 1233 75.5 Not described Change in bone mineral
density for duration of
deprescribing
Biochemical Markers of
Bone Turnover Incidence
of Fracture
Histomorphometry/Micro–Computed
TomographyHistomor-
phometric Findings
From Iliac Crest Biopsies
Adverse Events
Antifracture efficacy of
continued alendronate
in subgroups defined by
femoral neck T-score and
vertebral fracture status
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Table 4 (Continued).

Reference Study design Target to deprescribe Comparison Population Setting Follow-up duration
(months)

Participants
enrolled (n)

Participant age,
mean (years)

Withdrawal schedules Outcomes

Dawson-Hughes 2000 [109] Open-label
randomized
placebo-controlled
study with a
parallel-design
(continuation of the
parent drug study)

Calcium, vitamin D Placebo

compared to

Usual care
(continued
medication use)

Healthy and ambulatory Community 60 325 74 Not described Vertebral fractures
Non-vertebral fractures
bone mass density
testing Laboratory
measurements

Gallagher 2002 [110] Open-label
randomized
controlled trial with
a parallel-design
(continuation of the
parent drug study)

Calcitriol and/or
hormone replacement
therapy

Placebo

compared to

Usual care
(continued
medication use)

Females Community 6 489 71.8 Not described Mean bone mass density
for spine, total body,
total femur, total hip,
trochanter
Urinary N-telopeptides
Serum osteocalcin
Serum parathyroid
hormone
Serum 25OHOD levels

Tse 2008 [111] Randomized
double-blind,
placebo-controlled
study with a
parallel-design

Levodopa Placebo

compared to

Open withdrawal

compared to

Usual care
(continued
medication use)

Parkinsonism and
Dementia

Residential Care 1 11 82 Not described Mini-Mental State
Examination Unified
Parkinson’s Disease
Rating Scale Nursing
Assistant Behavioral
Detection Form Hoehn
and Yahr staging scale
Motor and Behavioral
Deterioration as
Assessed by the Blinded
Floor Physician

Nervous system medications
Bergh 2012 [112] Randomized

double-blind
controlled study
with a
parallel-design

Antidepressants
(selective serotonin
reuptake inhibitor)

Placebo

compared to

Usual care
(continued
medication use)

Dementia and
neuropsychiatric
symptom(s) with at least
three months
antidepressant
treatment

Residential care 6 128 85.3 Not described Cornell scale
Neuropsychiatric Index
Quality of
life-Alzheimer’s disease
scale
Unified Parkinson’s
disease rating scale
Severe impairment
battery
Lawton and Brody’s
physical
self-maintenance scale
Weight
Change in number of
psychotropic drugs
taken
Oxazepam (mg)/day in
last 21 days
Change in number of
falls per day in the last
21 days
Clinical dementia rating
Death

Ulfvarson 2003 [113] Open-label
randomized
placebo-controlled
study with a
parallel-design

Antidepressants
(Selective Serotonin
Reuptake Inhibitors)

Open withdrawal

compared to

Usual care
(continued
medication use)

Treated at least six
months without any
current indication or
symptoms of depression
or anxiety disorder

Residential Care 12 70 84.1 Halving the dose for a
few days before
cessation

Montgomery Asberg
depression rating scale
Global assessment of
functioning Health index
Symptom assessment
form Symptoms of side
effects of Selective
Serotonin Reuptake
Inhibitor (SSRI) drug
treatment Death at one
year
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Table 4 (Continued).

Reference Study design Target to deprescribe Comparison Population Setting Follow-up duration
(months)

Participants
enrolled (n)

Participant age,
mean (years)

Withdrawal schedules Outcomes

Devanand 2012 [114] Randomized
double-blind
placebo-controlled
study with a
parallel-design

Antipsychotic
(risperidone)

48 weeks treatment

compared to

32 weeks treatment
and 16 weeks
placebo

compared to

16 weeks treatment
and 32 weeks
placebo

Dementia with psychosis
or agitation

Community
(outpatients) and
Residential care

11 110 80.3 Not described Adverse events Relapse
Simpson–Angus
Abnormal Involuntary
Movement Scale
Treatment Emergent
Symptoms Scale
Alzheimer’s Disease
Assessment Scale -
cognitive Physical
Self-Maintenance Scale
MMSE scores Increases
in body weight

Devanand 2011 [115] Randomized
double-blind
placebo-controlled
study with a
parallel-design

Antipsychotic (typical
antipsychotics)

Placebo

compared to

Usual care
(continued
medication use)

Dementia with psychosis
or agitation

Community 10 44 75.0 Patients on 4 mg daily at
the end of the
haloperidol treatment
phase:

[•]
• Week 1: 2 mg daily
• Week 2: 1 mg daily
• Week 3: Placebo
Patients on 2 or 3 mg
daily at the end of the
haloperidol treatment
phase:

[•]
• Week 1 & 2: 1 mg

daily
• Week 3: Placebo
Patients on 0.5 mg or 1
mg at the end of the
haloperidol treatment
phase:

[•]
• Week 1: Directly to

placebo without a
tapering period

Relapse measured by
Clinical Global
Impression-Change
Behavior measured by
MMSE, modified Blessed
Functional Activity Scale
Death Brief Psychiatric
Rating Scale Unified
Parkinson’s Disease
Rating Scale

Ballard 2008 and 2009 [116,117] Randomized
double-blind,
placebo-controlled
study with a
parallel-design

Antipsychotics Placebo

compared to

Usual care
(continued
medication use)

Behavioral or psychiatric
disturbances in
dementia for at least 3
months

Residential Care 3 100 83.6 Not described Survival Successful
deprescribing Total
Severe Impairment
Battery score (change
from baseline to 6 mo)
Standardized MMSE FAS
test of Verbal Fluency
Bristol Activities of Daily
Living Scale Sheffield
Test for Acquired
Language Disorders
Neuropsychiatric Index
Modified Unified
Parkinson’s Disease
Rating Scale Clinician’s
Global Impression of
Change Post-Hoc
Additional Exploratory
Sensitivity Analysis

Ballard 2004 [118] Randomized
double-blind,
placebo-controlled
study with a
parallel-design

Antipsychotics Placebo

compared to

Usual care
(continued
medication use)

Alzheimer’s Disease and
no severe behavioral
symptoms at the time of
evaluation

Residential Care 12 165 84.8 Not described Quality of life (measured
as differences in change
in behavioral symptoms)
Change in
Neuropsychiatric
Inventory

Ruths 2004 [119] Randomized
double-blind
placebo-controlled
study with a
parallel-design

Antipsychotic Placebo

compared to

Usual care
(continued
medication use)

Dementia and treated
for non-psychotic
indications for at least 3
months

Residential Care 1 30 83.4 Abrupt discontinuation Medication use Sleep /
Wake Activity
Neuropsychiatric
Inventory
Successful deprescribing
Deaths
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Table 4 (Continued).

Reference Study design Target to deprescribe Comparison Population Setting Follow-up duration
(months)

Participants
enrolled (n)

Participant age,
mean (years)

Withdrawal schedules Outcomes

Van Reekum 2002 [120] Randomized
double-blind
placebo-controlled
study with a
parallel-design

Antipsychotic Placebo

compared to

Usual care
(continued
medication use)

Dementia currently
receiving antipsychotics
for at least 6 months

Residential Care 6 34 84.4 Week 1: half the original
dose
Week 2: quarter of the
original dose
Week 3: cease

Behavioral assessed by
the Behavioral Pathology
in Alzheimer’s Disease
Rating Scale,
Neuropsychiatric
Inventory, Retrospective
Overt Aggression Scale
Cognitive Function
assessed by the MMSE
and Mattis Dementia
Rating Scale Functional
level assessed by the
Blessed Dementia Scale -
activities of daily living
and motivational
behavior sub-scale
Extrapyramidal
symptoms assessed by
the Extrapyramidal
Symptom Rating Scale
Clinical global
impression scale
Behavioral
deteriorations leading to
study withdrawal
Lorazepam use as
required

Tannenbaum 2014 [121] Open-label cluster
randomized
controlled trial

Benzodiazepine Open withdrawal

compared to

Usual care
(continued
medication use)

Five or more
medications including an
active benzodiazepine
prescription for at least
three consecutive
months

Community 6 303 75.0 Titrated over 21 weeks
with participants
provided with a v̈isual
21-week tapering
protocol showing a
picture-based
diminishing schedule of
full-pill, half-pill, and
quarter-pill
consumption.¨

Successful deprescribing
Adverse drug
withdrawal effects

Curran 2003 [122] Randomized
double-blind
placebo-controlled
study with a
parallel-design

Benzodiazepine Placebo

compared to

Usual care
(continued
medication use)

Daily benzodiazepine
use for at least 6 months

Community 12 138 77 A dose titration regime
was devised to minimize
the risk of withdrawal
symptoms. This was
done according to each
patient’s original dose
and particular
benzodiazepine

Successfully
deprescribing Cognitive
and psychomotor tests
Benzodiazepine
withdrawal scale visual
analog scalesGeriatric
Depression Scale
Mood factors
Health-related quality of
life - sub-scales of the
Medical Outcomes Study
Short-form 36
questionnaire

Petrovic 2002 [123] Randomized
double-blind
placebo-controlled
study with a
parallel-design

Benzodiazepine Placebo

compared to

Usual care
(continued
medication use)

Not reported Hospital 12 40 81 One week of 1mg
lormetazepam which
was less than half the
average daily
benzodiazepine dose in
the group

Successful deprescribing
Pittsburgh Sleep Quality
Index score
Benzodiazepine
Withdrawal Symptom
Questionnaire

Gaudig 2011* [124] Randomized
double-blind
placebo-controlled
study (continuation
of the parent drug
study)

Anticholinesterase
inhibitors (Galantamine)

Continued therapy
(one of placebo,
galantamine 8mg,
16mg, 24mg, or
32mg)

compared to

Galantamine 24mg
or 32mg changed to
placebo

Alzheimer’s Disease
with mild to moderate
cognitive impairment

Community 1.5 118 76.5 Not described Alzheimer’s Disease
Assessment Scale using
the 11-item cognitive
sub-scale Safety and
tolerability assessments
included adverse event
monitoring Physical
examinations and
laboratory testing
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Table 4 (Continued).

Reference Study design Target to deprescribe Comparison Population Setting Follow-up duration
(months)

Participants
enrolled (n)

Participant age,
mean (years)

Withdrawal schedules Outcomes

Scarpini 2011 [125] Randomized
double-blind
placebo-controlled
study with a
parallel-design

Anticholinesterase
inhibitors (galantamine)

Placebo

compared to

Usual care
(continued
medication use)

Alzheimer’s Disease with
Mild to moderate
cognitive impairment

Community
(outpatients)

36 139 74.5 Not described Drop outs Adverse drug
events

Respiratory system medications
Rice 2000 [126] Randomized

double-blind
placebo-controlled
study with a
parallel-design

Prednisolone Placebo

compared to

Usual care
(continued
medication use)

Chronic obstructive
pulmonary disease with
a smoking history of at
least 20 pack years

Community 6 38 72 Daily maintenance
prednisone dose was
reduced by 5 mg/week

Average number of
chronic obstructive
pulmonary disease
exacerbations Average
daily systemic
corticosteroid dose
Dyspnea index
Health-related quality of
life Spirometric results
Changes in body weight
Adverse drug
withdrawal effects -
symptoms of steroid
withdrawal

Borrill 2009 [127] Open-label
randomized
controlled study
with a
parallel-design

Fluticasone and
salmeterol, inhaled

Open withdrawal

compared to

Usual care
(continued
medication use)

Chronic obstructive
pulmonary disease with
a smoking history at
least ten pack-years

Community 1.5 14 65.0 Not described Exacerbations causing
dropouts Forced
expiratory volume in
one second Sputum
neutrophil percentage

Choudhury 2007 [128] Randomized
double-blind,
placebo-controlled
study with a
parallel-design

Inhaled corticosteroids Placebo

compared to

Usual care
(continued
medication use)

Chronic obstructive
pulmonary disease and a
smoking history

Community 12 260 67.6 Abrupt chronic obstructive
pulmonary disease
exacerbation frequency
Time to first
exacerbation Reported
symptoms Peak
expiratory flow rate
Reliever inhaler use
Return to usual steroid
inhaler Lung function
Health-related quality of
life - St George’s
respiratory
questionnaire - EuroQol
5-D total and visual
analog scale Adverse
effects

O’Brien 2001 [129] Randomized
double-blind
placebo-controlled
study with a
crossover design

Inhaled corticosteroids Placebo

compared to

Usual care
(continued
medication use)

Severe irreversible
airway obstruction

Community 3 24 66.9 Not described Exacerbations Chronic
Respiratory Disease
Questionnaire

*Two studies were reported in this paper. Only the randomized study is referred to here.
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Fig. 3. The Scott 10-step algorithm.
I.A. Scott, L.C. Gray, J.H. Martin, P.I. Pillans, C.A. Mitchell, Deciding when to stop: towards evidence-based deprescribing of drugs in older populations, Evid.: Based Med. 18
(2013) 121–124.

medications [90]. Direct researcher-implemented deprescribing
interventions in residential aged care were investigated in two
studies with concurrent control groups [54,55]. An Australian ran-
domised controlled trial followed 95 participants over one year
[55]. After one year, participants in the active deprescribing group
were taking 2.0 ± 0.9 fewer medications than control group partic-
ipants [55]. The one-year mortality was not significantly altered by
deprescribing, with 40% mortality in the control group versus 26%
in the active deprescribing group [55]. The two groups did not dif-
fer in other health-related parameters [55]. An observational study
also investigated a direct deprescribing intervention implemented
by the investigators. In this study set in a long-term care institution
in Israel, 119 active participants each had a mean of 2.8 medications
deprescribed. They enrolled 71 comparable controls and followed
both groups for one year. At one year, the mortality rate in the active
deprescribing group was 21% compared to 45% in the control group
[54]. This research suggests deprescribing is feasible in older people
without adversely affecting survival [54,55].

Medication reviews to reduce baseline potentially inappropri-
ate medication use in older people have been investigated in five
randomised studies [32,91–94]. These studies applied explicit pre-
scribing criteria to identify which medications to recommend for
deprescribing, more specifically the studies used the STOPP crite-
ria [32,92], Quebec criteria [93], the Drug Burden Index (DBI) [94],
and a purpose-designed list based on guidelines to modify falls-risk
[91]. Four of these five studies had a decline in targeted poten-
tially inappropriate medications in the intervention group, and two
reported non-significant improvements in some clinical outcomes
measured. Educational for residential aged care staff with the aim

to reduce potentially inappropriate medications in older people
in care were investigated in two randomised studies. One study
conducted 10 hours of physician education on the STOPP criteria,
and the other study undertook two hours of nurse education on
the Beers Criteria [95,96]. These studies reported a slower rate of
decline and lower levels of health service utilisation in the inter-
vention group compared to the control group.

Deprescribing specific therapeutic classes or medications has
been the focus of most of the evidence for deprescribing (Table 4)
[90]. In many cases, medications can be withdrawn with either lim-
ited or no significant changes [90]. In other cases, the change when
withdrawing medication is commensurate to the effect observed
at medication initiation [90,97] For example, the recent Discontin-
uation of Antihypertensive Treatment in Elderly people (DANTE)
study demonstrated a small yet significant rise in blood pressure
when ceasing antihypertensives commensurate with the antici-
pated decline in blood pressure on antihypertensive treatment [97].
The study did demonstrate a reversal of one possible side effect
(orthostatic hypotension), though not all possible attributable side
effects [97,98]. This study suggests that some but not all possible
expected effects associated with medications can be reversed by
deprescribing.

6.3. Adverse drug withdrawal effects

Adverse Drug Withdrawal Effects (ADWEs) are clinically sig-
nificant signs or symptoms caused a result of withdrawing a
medication. ADWEs can be a rebound phenomenon, symptoms
of physiological withdrawal, or a return of the original symptom
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[130]. Most ADWEs are not serious [131,132], although an esti-
mate suggests they may account for up to 1% of unplanned hospital
admissions [36]. More than half of ADWEs are related to cardiovas-
cular and central nervous system medication classes [36,131,132],
with gastrointestinal medications implicated commonly, too [132].
Gradual titration and careful monitoring can reduce the risk of
physiological withdrawal or rebound phenomenon [36]. An exac-
erbation or return of the underlying condition is the most common
ADWE that occurs when the medication is carefully titrated shown
in randomized studies [55,90].

6.4. How to choose which medications to target to deprescribe?

Deprescribing in clinical practice is a challenging process [79],
yet it is feasible to reduce both the number of medications and
potentially inappropriate medications used [90]. Deprescribing is
not a decision to be made in isolation, but rather one that carefully
considers many individual factors including overall health, goals of
care, and adherence to the current regimen [79]. Lists that identify
high-risk medications in older people can prompt clinicians to re-
consider these potentially high-risk medications (Table 2).

Deprescribing decision-aids have been developed (Table 3,
Figs. 1–3 ) that guide clinicians through a series of statements
or questions to support decision-making for individuals. These
implicit decision-aids provide a structured framework to support
deprescribing decision-making [79]. These decision-aids can be
applied in practice in conjunction with shared-decision making
processes so that deprescribing decisions are individualised for the
older person [55,79].

6.5. Follow-up and regular review

Deprescribing is a process that requires close follow up and care-
ful documentation [8,133]. This allows consumers to be reassured
of a methodical process [88], and set criteria for the reintroduc-
tion of medication [55]. The monitoring period needs to correspond
to the medication half-life and underlying condition, for example
medications with longer half-lives such as amiodarone need longer
follow-up periods as return of the underlying condition may recur
after several months [55], This monitoring and follow-up reduces
the risk of ADWEs, and allows for the prompt re-introduction of the
medication if indicated [36,55].

7. Conclusion

Ongoing medication review is required to ensure optimal medi-
cation use for older people. Medications do not remain appropriate
over time simply because it has been well tolerated. Frequent med-
ication review should be conducted in the context of an older
person’s individual circumstances and goals to ensure that each
medication used remains consistent with the person’s care goals.
Medications of an uncertain indication or rationale for treatment
could be considered for deprescribing.

More high quality evidence is needed of clinically-relevant
outcomes of deprescribing in older people. The evidence to-date
suggests that deprescribing is safe, though we need a larger evi-
dence base to understand how to implement it in a safe, consistent
and cost-effective manner. As it is a challenging intervention to
implement, we need more evidence to understand which groups
would benefit most from our efforts on deprescribing.

Author contributions

AP, KP, RC and CE-B designed the review.
AP extracted the references and drafted the paper.

AP, KP, RC and CE-B critically reviewed the manuscript.

Conflict of interest

None declared.

Funding

The authors received no specific funding for this article. AP is
supported in her PhD by a University Postgraduate Award from the
University of Western Australia.

Provenance and peer review

This article has undergone peer review.

References

[1] J. Eckerblad, K. Theander, A. Ekdahl, M. Unosson, A.-B. Wirehn, A. Milberg,
et al., Symptom burden in community-dwelling older people with
multimorbidity: a cross-sectional study, BMC Geriatr. 15 (2015) 1.

[2] M. Fortin, G. Bravo, C. Hudon, A. Vanasse, L. Lapointe, Prevalence of
multimorbidity among adults seen in family practice, Ann. Fam. Med. 3
(2005) 223–228.

[3] S.L. Brilleman, C. Salisbury, Comparing measures of multimorbidity to
predict outcomes in primary care: a cross sectional study, Fam. Pract. 30
(2013) 172–178.

[4] J.T. Hanlon, K.E. Schmader, C.M. Ruby, M. Weinberger, Suboptimal
prescribing in older inpatients and outpatients, J. Am. Geriatr. Soc. 49 (2001)
200–209.

[5] F. Salvi, L. Rossi, F. Lattanzio, A. Cherubini, Is polypharmacy an independent
risk factor for adverse outcomes after an emergency department visit,
Intern. Emerg. Med. (2016) 1–8.

[6] A. Cherubini, A. Corsonello, F. Lattanzio, Underprescription of beneficial
medicines in older people: causes, consequences and prevention, Drugs
Aging 29 (2012) 463–475.

[7] I. Scott, S. Jayathissa, Quality of drug prescribing in older patients: is there a
problem and can we improve it, Intern. Med. J. 40 (2010) 7–18.

[8] I.A. Scott, S.N. Hilmer, E. Reeve, K. Potter, D.L. Couteur, D. Rigby, et al.,
Reducing inappropriate polypharmacy the process of deprescribing, JAMA
Intern. Med. 175 (2015) 827–834.

[9] United Nations Department of Economic and Social Affairs Population
Division, World Popul. Ageing, ST/ESA/SER.A/348 (2013).

[10] J.F. Fries, B. Bruce, E. Chakravarty, Compression of morbidity 1980–2011: a
focused review of paradigms and progress, J. Aging Res. 2011 (2011) 261702.

[11] M.A. Steinman, Y. Miao, W.J. Boscardin, K.D. Komaiko, J.B. Schwartz,
Prescribing quality in older veterans: a multifocal approach, J. Gen. Intern.
Med. 29 (2014) 1379–1386.

[12] R.E. Hubbard, N.M. Peel, I.A. Scott, J.H. Martin, A. Smith, P.I. Pillans, et al.,
Polypharmacy among inpatients aged 70 years or older in Australia, Med. J.
Aust. 202 (2015) 373–378.

[13] B. Guthrie, B. Makubate, V. Hernandez-Santiago, T. Dreischulte, The rising
tide of polypharmacy and drug–drug interactions: population database
analysis 1995–2010, BMC Med. (2015) 2015.

[14] L.J. Samoy, P.J. Zed, K. Wilbur, R.M. Balen, R.B. Abu-Laban, M. Roberts,
Drug-related hospitalizations in a tertiary care internal medicine service of a
Canadian hospital: A prospective study, Pharmacotherapy 26 (2006)
1578–1586.

[15] D. Gnjidic, S.N. Hilmer, F.M. Blyth, V. Naganathan, L. Waite, M.J. Seibel, et al.,
Polypharmacy cutoff and outcomes: Five or more medicines were used to
identify community-dwelling older men at risk of different adverse
outcomes, J. Clin. Epidemiol. 65 (2012) 989–995.

[16] J.P. Turner, K.M. Jamsen, S. Shakib, N. Singhal, R. Prowse, J.S. Bell,
Polypharmacy cut-points in older people with cancer: how many
medications are too many? Supportive Care Cancer 24 (2016) 1831–1840.

[17] A. Huizer-Pajkos, A.E. Kane, S.E. Howlett, J. Mach, S.J. Mitchell, R. de Cabo,
et al., Adverse geriatric outcomes secondary to polypharmacy in a mouse
model: the influence of aging, J. Gerontol. Series A: Biol. Sci. Med. Sci. (2015)
glv046.

[18] E.R. Hajjar, A.C. Cafiero, J.T. Hanlon, Polypharmacy in elderly patients, Am. J.
Geriatric Pharmacother. 5 (2007) 345–351.

[19] N. Jokanovic, E.C.K. Tan, M.J. Dooley, C.M. Kirkpatrick, J.S. Bell, Prevalence
and factors associated with polypharmacy in long-term care facilities: A
systematic review, J. Am. Med. Dir. Assoc. (2015) e1-.e12.

[20] D. Gnjidic, S.N. Hilmer, F.M. Blyth, V. Naganathan, R.G. Cumming, D.J.
Handelsman, et al., High-risk prescribing and incidence of frailty among
older community-dwelling men, Clin. Pharmacol. Ther. 91 (2012) 521–528.

[21] A. Halczli, A.B. Woolley, Medication underdosing and underprescribing:
Issues that may contribute to polypharmacy, poor outcomes, Formulary 48
(2013) 194–196.



Page 27Chapter 2: Introduction to deprescribing medications in older people

Too much of  a good thing? Continuing and deprescribing medications for older people

132 A.T. Page et al. / Maturitas 91 (2016) 115–134

[22] P.M.L. Van Den Heuvel, L. Maartje, R.J. Van Marum, P.A.F. Jansen,
Polypharmacy and underprescribing in older adults: Rational
underprescribing by general practitioners, J. Am. Geriatr. Soc. 59 (2011)
1750–1752.

[23] P.J. Barry, P. Gallagher, C. Ryan, D. O’Mahony, START (screening tool to alert
doctors to the right treatment) - An evidence-based screening tool to detect
prescribing omissions in elderly patients, Age Ageing 36 (2007) 632–638.

[24] R.L. Maher, J. Hanlon, E.R. Hajjar, Clinical consequences of polypharmacy in
elderly, Expert Opin. Drug Saf. 13 (2014) 57–65.

[25] J. Tjia, S.J. Velten, C. Parsons, S. Valluri, B.A. Briesacher, Studies to reduce
unnecessary medication use in frail older adults: A systematic review, Drugs
& Aging 30 (2013) 285–307.

[26] M.I. Rossi, A. Young, R. Maher, K.L. Rodriguez, C.J. Appelt, S. Perera, et al.,
Polypharmacy and health beliefs in older outpatients, Am. J. Geriatric
Pharmacother. 5 (2007) 317–323.

[27] P.A. Rochon, J.H. Gurwitz, Optimising drug treatment for elderly people: The
prescribing cascade, British Med. J. 315 (1997) 1096–1099.

[28] S.N. Hilmer, D. Gnjidic, The Effects of Polypharmacy in Older Adults, Clin.
Pharmacol. Ther. 85 (2009) 86–88.

[29] S.S. Gill, M. Mamdani, G. Naglie, D.L. Streiner, S.E. Bronskill, A. Kopp, et al., A
prescribing cascade involving cholinesterase inhibitors and anticholinergic
drugs, Arch. Intern. Med. 165 (2005) 808–813.

[30] S. Vegter, L.T.W. De Jong-Van Den Berg, Misdiagnosis and mistreatment of a
common side-effect - Angiotensin-converting enzyme inhibitor-induced
cough, British J. Clin. Pharmacol. 69 (2010) 200–203.

[31] C. Ryan, D. O’Mahony, D.Ó O’Donovan, E. O’Grady, P. Weedle, J. Kennedy,
et al., A comparison of the application of STOPP/START to patients’ drug lists
with and without clinical information, Int. J. Clin. Pharm. 35 (2013) 230–235.

[32] O. Dalleur, B. Boland, C. Losseau, S. Henrard, D. Wouters, N. Speybroeck,
et al., Reduction of potentially inappropriate medications using the STOPP
criteria in frail older inpatients: A randomised controlled study, Drugs &
Aging 31 (2014) 291–298.

[33] D. Gnjidic, D.G. Le Couteur, S.A. Pearson, A.J. McLachlan, R. Viney, S.N.
Hilmer, et al., High risk prescribing in older adults: Prevalence, clinical and
economic implications and potential for intervention at the population
level, BMC Public Health (2013) 13.

[34] S.N. Hilmer, D.E. Mager, E.M. Simonsick, Y. Cao, S.M. Ling, B.G. Windham,
et al., A drug burden index to define the functional burden of medications in
older people, Arch. Intern. Med. 167 (2007) 781–787.

[35] C. Ryan, D. O’Mahony, J. Kennedy, P. Weedle, E. Cottrell, M. Heffernan, et al.,
Potentially inappropriate prescribing in older residents in Irish nursing
homes, Age and Ageing 42 (2013) 116–120.

[36] Z.A. Marcum, M.J.V. Pugh, M.E. Amuan, S.L. Aspinall, S.M. Handler, C.M. Ruby,
et al., Prevalence of potentially preventable unplanned hospitalizations
caused by therapeutic failures and adverse drug withdrawal events among
older veterans, J. Gerontol. Series A-Biol. Sci. Med. Sci. 67 (2012) 867–874.

[37] The American Geriatrics Society Beers Criteria Update Expert Panel.
American Geriatrics Society 2015 Updated Beers Criteria for Potentially
Inappropriate Medication Use in Older Adults. Journal of the American
Geriatrics Society. (2015) 63, 2227–46.

[38] A. Renom-Guiteras, G. Meyer, P.A. Thürmann, The EU(7)-PIM list: A list of
potentially inappropriate medications for older people consented by experts
from seven European countries, Eur. J. Clin. Pharmacol. 71 (2015) 861–875.

[39] D. O’Mahony, D. O’Sullivan, S. Byrne, M.N. O’Connor, C. Ryan, P. Gallagher,
STOPP/START criteria for potentially inappropriate prescribing in older
people: Version 2, Age and Ageing 44 (2015) 213–218.

[40] E. Mann, B. Böhmdorfer, T. Frühwald, R.E. Roller-Wirnsberger, P. Dovjak, C.
Dückelmann-Hofer, et al., Potentially inappropriate medication in geriatric
patients: the Austrian consensus panel list, Wien. Klin. Wochenschr. 124
(2012) 160–169.

[41] C.B. Chang, S.Y. Yang, H.Y. Lai, R.S. Wu, H.C. Liu, H.Y. Hsu, et al., Using
published criteria to develop a list of potentially inappropriate medications
for elderly patients in Taiwan, Pharmacoepidemiol. Drug Saf. 21 (2012)
1269–1279.

[42] V. Maio, S.D. Canale, S. Abouzaid, Using explicit criteria to evaluate the
quality of prescribing in elderly Italian outpatients: a cohort study, J. Clin.
Pharm. Ther. 35 (2010) 219–229.

[43] D.S. Kim, S.I. Heo, S.H. Lee, Development of a list of potentially inappropriate
drugs for the korean elderly using the delphi method, Healthcare Inf. Res. 16
(2010) 231–252.

[44] S. Holt, S. Schmiedl, P.A. Thürmann, Potentially inappropriate medications in
the elderly: The PRISCUS list, Deutsches Arzteblatt 107 (2010) 543–551.

[45] S. Rognstad, M. Brekke, A. Fetveit, O. Spigset, T.B. Wyller, J. Straand, The
norwegian general practice (NORGEP) criteria for assessing potentially
inappropriate prescriptions to elderly patients, Scand. J. Prim. Health Care
27 (2009) 153–159.

[46] B.J. Basger, T.F. Chen, R.J. Moles, Validation of prescribing appropriateness
criteria for older Australians using the RAND/UCLA appropriateness method,
BMJ Open (2012) 2.

[47] W. Winit-Watjana, P. Sakulrat, J. Kespichayawattana, Criteria for high-risk
medication use in Thai older patients, Arch. Gerontol. Geriatr. 47 (2008)
35–51.

[48] M.L. Laroche, J.P. Charmes, L. Merle, Potentially inappropriate medications
in the elderly: A French consensus panel list, Eur. J. Clin. Pharmacol. 63
(2007) 725–731.

[49] C. Rancourt, J. Moisan, L. Baillargeon, R. Verreault, D. Laurin, J.-P. Grégoire,
Potentially inappropriate prescriptions for older patients in long-term care,
BMC Geriatr. 4 (2004) 9.

[50] C.T. Naugler, C. Brymer, P. Stolee, Z.A. Arcese, Development and validation of
an improving prescribing in the elderly tool, Can. J. Clin. Pharmacol. 7 (2000)
103–107.

[51] P.J. McLeod, A.R. Huang, R.M. Tamblyn, D.C. Gayton, Defining inappropriate
practices in prescribing for elderly people: A national consensus panel,
CMAJ 156 (1997) 385–391.

[52] C. Zhan, J. Sangl, A.S. Bierman, M.R. Miller, B. Friedman, S.W. Wickizer, et al.,
Potentially inappropriate medication use in the community-dwelling
elderly: Findings from the 1996 Medical Expenditure Panel Survey, J. Am.
Med. Assoc. 286 (2001) 2823–2829.

[53] D. Garfinkel, D. Mangin, Feasibility study of a systematic approach for
discontinuation of multiple medications in older adults: Addressing
polypharmacy, Arch. Intern. Med. 170 (2010) 1648–1654.

[54] D. Garfinkel, S. Zur-Gil, J. Ben-Israel, The war against polypharmacy: A new
cost-effective geriatric-positive approach for improving drug therapy in
disabled elderly people, Isr. Med. Assoc. J. 9 (2007) 430–434.

[55] K. Potter, L. Flicker, A. Page, C. Etherton-Beer, Deprescribing in frail older
people: a randomized controlled trial, PLOS One 11 (2016) e0149984.

[56] C.P. Etherton-Beer, Opti-Med: A Randomised Controlled Trial of
Deprescribing to Optimise Health Outcomes for Frail Older People
Australian New Zealand Clinical Trials Registry 4/11/2013 ed.

[57] M. McKean, P.I. Pillans, I.A. Scott, A medication review and deprescribing
method for hospitalised older patients receiving multiple medications,
Intern. Med. J. (2015).

[58] A.C. Drenth-van Maanen, R.J. van Marum, W. Knol, C.M. van der Linden, P.A.
Jansen, Prescribing optimization method for improving prescribing in
elderly patients receiving polypharmacy, Drugs & Aging 26 (2009) 687–701.

[59] A.T. Page, C.D. Etherton-Beer, R.M. Clifford, S. Burrows, M. Eames, K. Potter,
Deprescribing in frail older people—Do doctors and pharmacists agree? Res.
Soc. Admin. Pharm. 12 (2016) 438–449.

[60] I.A. Scott, D.G. Le Couteur, Physicians need to take the lead in deprescribing,
Intern. Med. J. 45 (2015) 352–356.

[61] K. Anderson, M.M. Foster, C.R. Freeman, I.A. Scott, A multifaceted
intervention to reduce inappropriate polypharmacy in primary care:
research co-creation opportunities in a pilot study, Med. J. Aust. 204 (2016)
S41–S44.

[62] I.A. Scott, L.C. Gray, J.H. Martin, P.I. Pillans, C.A. Mitchell, Deciding when to
stop: Towards evidence-based deprescribing of drugs in older populations,
Evidence-Based Med. 18 (2013) 121–124.

[63] I.A. Scott, L.C. Gray, J.H. Martin, C.A. Mitchell, Effects of a drug minimization
guide on prescribing intentions in elderly persons with polypharmacy,
Drugs & Aging 29 (2012) 659–667.

[64] R. Haque, ARMOR: a tool to evaluate polypharmacy in elderly persons, Ann.
Long-Term Care 17 (2009) 26–30.

[65] J.T. Hanlon, K.E. Schmader, G.P. Samsa, M. Weinberger, K.M. Uttech, I.K.
Lewis, et al., A method for assessing drug therapy appropriateness, J. Clin.
Epidemiol. 45 (1992) 1045–1051.

[66] J.T. Hanlon, K.E. Schmader, The medication appropriateness index at 20:
where it started, where it has been, and where it may be going, Drugs &
Aging 30 (2013) 893–900.

[67] A. Poudel, R.E. Hubbard, L. Nissen, C. Mitchell, Frailty: A key indicator to
minimize inappropriate medication in older people, QJM 106 (2013)
969–975.

[68] K. Rockwood, A. Mitnitski, Frailty in relation to the accumulation of deficits,
J. Gerontol. Series A: Biol. Sci. Med. Sci. 62 (2007) 722–727.

[69] L.P. Fried, C.M. Tangen, J. Walston, A.B. Newman, C. Hirsch, J. Gottdiener,
et al., Frailty in older adults: Evidence for a phenotype, J. Gerontol. - Series A
Biol. Sci. Med. Sci. 56 (2001) M146–M156.

[70] T. Kennedy-Martin, S. Curtis, D. Faries, S. Robinson, J. Johnston, A literature
review on the representativeness of randomized controlled trial samples
and implications for the external validity of trial results, Trials (2015) 16.

[71] H.G.C. Van Spall, A. Toren, A. Kiss, R.A. Fowler, Eligibility criteria of
randomized controlled trials published in high-impact general medical
journals: A systematic sampling review, J. Am. Med. Assoc. 297 (2007)
1233–1240.

[72] K.S. Scher, A. Hurria, Under-representation of older adults in cancer
registration trials: known problem, little progress, J. Clin. Oncol. 30 (2012)
2036–2038.

[73] K. Anderson, D. Stowasser, C. Freeman, I. Scott, Prescriber barriers and
enablers to minimising potentially inappropriate medications in adults: A
systematic review and thematic synthesis, BMJ Open (2014) 4.

[74] D.G. Le Couteur, A.J. McLachlan, R. De Cabo, Aging, drugs, and drug
metabolism, J. Gerontol. - Series A Bio. Sci. Med. Sci. (2012) 137–139.

[75] S.N. Hilmer, A.J. McLachlan, D.G. Le Couteur, Clinical pharmacology in the
geriatric patient, Fundam. Clin. Pharmacol. 21 (2007) 217–230.

[76] S.N. Hilmer, ADME-tox issues for the elderly, Expert Opin. Drug Metabol.
Toxicol. 4 (2008) 1321–1331.

[77] A.J. McLachlan, L.G. Pont, Drug metabolism in older people - A key
consideration in achieving optimal outcomes with medicines, J. Gerontol. -
Series A Biol. Sci. Med. Sci. (2012) 175–180.

[78] A.J. McLachlan, S.N. Hilmer, D.G. Le Couteur, Variability in response to
medicines in older people: Phenotypic and genotypic factors, Clin.
Pharmacol. Ther. 85 (2009) 431–433.



Page 28Chapter 2: Introduction to deprescribing medications in older people

Too much of  a good thing? Continuing and deprescribing medications for older people

A.T. Page et al. / Maturitas 91 (2016) 115–134 133

[79] D. Garfinkel, B. Ilhan, G. Bahat, Routine deprescribing of chronic medications
to combat polypharmacy, Ther. Adv. Drug Saf. 6 (2015) 212–233.

[80] M. Fortin, H. Soubhi, C. Hudon, E.A. Bayliss, M. Van Den Akker,
Multimorbidity’s many challenges, British Med. J. 334 (2007) 1016–1017.

[81] C. Cahir, K. Bennett, C. Teljeur, T. Fahey, Potentially inappropriate
prescribing and adverse health outcomes in community dwelling older
patients, British J. Clin. Pharmacol. 77 (2014) 20.

[82] A.I. Vitry, Y. Zhang, Quality of Australian clinical guidelines and relevance to
the care of older people with multiple comorbid conditions, Med. J. Aust.
189 (2008) 360–365.

[83] C.M. Boyd, J. Darer, C. Boult, L.P. Fried, L. Boult, A.W. Wu, Clinical practice
guidelines and quality of care for older patients with multiple comorbid
diseases - Implications for pay for performance, JAMA J. Am. Med. Assoc. 294
(2005) 716–724.

[84] K.M. Jamsen, J.S. Bell, S.N. Hilmer, C.M.J. Kirkpatrick, J. Ilomäki, D. Le Couteur,
et al., Effects of changes in number of medications and drug burden index
exposure on transitions between frailty states and death: The concord health
and ageing in men project cohort study, J. Am. Geriatr. Soc. 64 (2016) 89–95.

[85] M.A.J. Kuijpers, R.J. van Marum, A.C.G. Egberts, P.A.F. Jansen, O.S. Grp,
Relationship between polypharmacy and underprescribing, British J. Clin.
Pharmacol. 65 (2008) 130–133.

[86] E. Reeve, D. Gnjidic, J. Long, S. Hilmer, A systematic review of the emerging
definition of ’deprescribing’ with network analysis: Implications for future
research and clinical practice, British J. Clin. Pharmacol. 80 (2015)
1254–1268.

[87] K. Qi, E. Reeve, S.N. Hilmer, S.A. Pearson, S. Matthews, D. Gnjidic, Older
peoples’ attitudes regarding polypharmacy, statin use and willingness to
have statins deprescribed in Australia, Int. Journal of Clin. Pharm. 37 (2015)
949–957.

[88] E. Reeve, J. To, I. Hendrix, S. Shakib, M.S. Roberts, M.D. Wiese, Patient
barriers to and enablers of deprescribing: A systematic review, Drugs &
Aging 30 (2013) 793–807.

[89] A.T. Page, C.D. Etherton-Beer, R.M. Clifford, S. Burrows, M. Eames, K. Potter,
Deprescribing in frail older people—Do doctors and pharmacists agree? Res.
Soc. Adm. Pharm. (2015).

[90] A.T. Page, R.M. Clifford, K. Potter, D. Schwartz, C.D. Etherton-Beer, The
feasibility and the effect of deprescribing in older adults on mortality and
health: A systematic review, British J. Clin. Pharmacol. (2016).

[91] V. Weber, A. White, R. McIivried, An electronic medical record (EMR)-Based
intervention to reduce polypharmacy and falls in an ambulatory rural
elderly population, J. Gen. Intern. Med. 23 (2008) 399–404.

[92] P.F. Gallagher, M.N. O’Connor, D. O’Mahony, Prevention of Potentially
Inappropriate Prescribing for Elderly Patients: A Randomized Controlled
Trial Using STOPP/START Criteria, Clin. Pharmacol. Ther. (2011).

[93] J. Allard, R. Hebert, J. Asselin, L. Voyer, Efficacy of a clinical medication
review on the number of potentially inappropriate prescriptions prescribed
for community-dwelling elderly people, Can. Med. Assoc. J. 164 (2001)
1291–1296.

[94] D. Gnjidic, D.G. Le Couteur, D.R. Abernethy, S.N. Hilmer, A pilot randomized
clinical trial utilizing the drug burden index to reduce exposure to
anticholinergic and sedative medications in older people, Ann.
Pharmacother. 44 (2010) 1725–1732.

[95] F. García-Gollarte, J. Baleriola-Júlvez, I. Ferrero-López, Cuenllas-Díaz Á, A.J.
Cruz-Jentoft, An educational intervention on drug use in nursing homes
improves health outcomes resource utilization and reduces inappropriate
drug prescription, J. Am. Med. Dir. Assoc. 15 (2014) 885–891.

[96] K.H. Pitkala, A.-L. Juola, H. Kautiainen, H. Soini, U.H. Finne-Soveri, J.S. Bell,
et al., Education to Reduce Potentially Harmful Medication Use Among
Residents of Assisted Living Facilities: A Randomized Controlled Trial, J. Am.
Med. Dir. Assoc. 15 (2014) 892–898.

[97] J.E.F. Moonen, J.C. Foster-Dingley, W. Ce Ruijter, J. Van Der Grond, A.S.
Bertens, M.A. Van Buchem, et al., Effect of discontinuation of
antihypertensive treatment in elderly people on cognitive functioning-the
DANTE Study Leiden: A randomized clinical trial, JAMA Intern. Med. 175
(2015) 1622–1630.

[98] J.E.F. Moonen, J.C. Foster-Dingley, W. De Ruijter, J. Van Der Grond, A.J.M. De
Craen, R.C. Van Der Mast, Effect of discontinuation of antihypertensive
medication on orthostatic hypotension in older persons with mild cognitive
impairment: The DANTE Study Leiden, Age and ageing 45 (2016) 249–255.

[99] Yedidya Idit, Netzer Adi, Vaduganathan Muthiah, Solodky Alejandro,
Kornowski Ran, Lev Eli I., Clopidogrel tapering as a strategy to attenuate
platelet rebound phenomenon in patients with bare-metal stents, J.
Thromb.Thrombolysis (2012) 33, 16–21.

[100] M.R. Patel, A.S. Hellkamp, Y. Lokhnygina, J.P. Piccini, Z. Zhang, S. Mohanty,
et al., Outcomes of discontinuing rivaroxaban compared with warfarin in
patients with nonvalvular atrial fibrillation: Analysis from the ROCKET AF
trial (Rivaroxaban once-daily, oral, direct factor Xa inhibition compared
with vitamin K antagonism for prevention of stroke and embolism trial in
atrial fibrillation), J. Am. Coll. Cardiol. 61 (2013) 651–658.

[101] G. Jondeau, Y. Neuder, J.-C. Eicher, P. Jourdain, E. Fauveau, M. Galinier, et al.,
B-CONVINCED: Beta-blocker CONtinuation Vs. INterruption in patients with
Congestive heart failure hospitalizED for a decompensation episode, Eur.
Heart J. 30 (2009) 2186–2192.

[102] D.J.W. van Kraaij, R. Jansen, L.H.R. Bouwels, F.W.J. Gribnau, W.H.L.
Hoefnagels, Furosemide withdrawal in elderly heart failure patients with

preserved left ventricular systolic function, Am. J. Cardiol. 85 (2000)
1461–1466.

[103] J. George, I. Kitzis, D. Zandorf, M. Golovner, I. Shapira, S. Laniado, et al., Safety
of nitrate withdrawal in angina-free and hemodynamically stable patients
with coronary artery disease, Chest 124 (2003) 1652–1657.

[104] Kutner Jean S., Blatchford Patrick, Taylor Don, Ritchie Christine, Bull Janet,
Fairclough Diane, et al. Safety and Benefit of Discontinuing Statin Therapy in
the Setting of Advanced, Life-Limiting IllnessA Randomized Clinical Trial,
JAMA Intern. Med., (2015).

[105] V.C.-H. Lin, C.-H. Liao, H.-C. Kuo, Progression of lower urinary tract
symptoms after discontinuation of 1 medication from 2-year combined
alpha-blocker and 5-alpha—Reductase inhibitor therapy for benign prostatic
hyperplasia in men—A randomized multicenter study, Urology 83 (2014)
416–421.

[106] J. Cibere, J.A. Kopec, A. Thorne, J. Singer, J. Canvin, D.B. Robinson, et al.,
Randomized, double-blind, placebo-controlled glucosamine discontinuation
trial in knee osteoarthritis, Arthritis & Rheumatism-Arthritis Care & Res. 51
(2004) 738–745.

[107] D.M. Black, I.R. Reid, S. Boonen, C. Bucci-Rechtweg, J.A. Cauley, F. Cosman,
et al., The effect of 3 versus 6 years of Zoledronic acid treatment of
osteoporosis: A randomized extension to the HORIZON-Pivotal Fracture
Trial (PFT), J. Bone Mine. Res. 27 (2012) 243–254.

[108] D.M. Black, A.V. Schwartz, K.E. Ensrud, J.A. Cauley, S. Levis, S.A. Quandt, et al.,
Effects of continuing or stopping alendronate after 5 years of
treatment—The Fracture Intervention Trial long-term extension (FLEX): A
randomized trial, JAMA J. Am. Med. Assoc. 296 (2006) 2927–2938.

[109] B. Dawson-Hughes, S.S. Harris, E.A. Krall, G.E. Dallal, Effect of withdrawal of
calcium and vitamin D supplements on bone mass in elderly men and
women, Am. J. Clin. Nutr. 72 (2000) 745–750.

[110] J.C. Gallagher, P.B. Rapuri, G. Haynatzki, J.R. Detter, Effect of discontinuation
of estrogen, calcitriol, and the combination of both on bone density and
bone markers, J. Clin. Endocrinol. Metab. 87 (2002) 4914–4923.

[111] W. Tse, P.G. Frisina, T.D. Haelbit, J.M. Gracies, L. Liang, C. Tarshish, et al., The
effects of withdrawal of dopaminergic medication in nursing home patients
with advanced parkinsonism, J. Am. Med. Dir. Assoc. 9 (2008) 670–675.

[112] S. Bergh, G. Selbaek, K. Engedal, Discontinuation of antidepressants in
people with dementia and neuropsychiatric symptoms (DESEP study):
double blind, randomised, parallel group, placebo controlled trial, British
Med. J. 344 (2012) 12.

[113] J. Ulfvarson, J. Adami, R. Wredling, B. Kjellman, M. Reilly, C. Von Bahr,
Controlled withdrawal of selective serotonin reuptake inhibitor drugs in
elderly patients in nursing homes with no indication of depression, Eur. J.
Clin. Pharmacol. 59 (2003) 735–740.

[114] D.P. Devanand, J. Mintzer, S.K. Schultz, H.F. Andrews, D.L. Sultzer, D. de la
Pena, et al., Relapse risk after discontinuation of risperidone in Alzheimer’s
disease, N. Engl. J. Med. 367 (2012) 1497–1507.

[115] D.P. Devanand, G.H. Pelton, K. Cunqueiro, H.A. Sackeim, K. Marder, A
6-month, randomized, double-blind, placebo-controlled pilot
discontinuation trial following response to haloperidol treatment of
psychosis and agitation in Alzheimer’s disease, Int. J. Geriatr. Psychiatry 26
(2011) 937–943.

[116] C. Ballard, M.L. Hanney, M. Theodoulou, S. Douglas, R. McShane, K.
Kossakowski, et al., The dementia antipsychotic withdrawal trial
(DART-AD): long-term follow-up of a randomised placebo-controlled trial,
Lancet Neurol. 8 (2009) 151–157.

[117] C. Ballard, M.M. Lana, M. Theodoulou, S. Douglas, R. McShane, R. Jacoby,
et al., A randomised, blinded, placebo-controlled trial in dementia patients
continuing or stopping neuroleptics (The DART-AD Trial), PLoS Med. 5
(2008) 0587–0599.

[118] C.G. Ballard, A. Thomas, J. Fossey, L. Lee, R. Jacoby, M.M. Lana, et al., A
3-month, randomized, placebo-controlled, neuroleptic discontinuation
study in 100 people with dementia: The neuropsychiatric inventory median
cutoff is a predictor of clinical outcome, J. Clin. Psychiatry 65 (2004)
114–119.

[119] S. Ruths, J. Straand, H.A. Nygaard, B. Bjorvatn, S. Pallesen, Effect of
antipsychotic withdrawal on behavior and sleep/wake activity in nursing
home residents with dementia: A randomized, placebo-controlled,
double-blinded study: The Bergen district nursing home study, J. Am.
Geriatr. Soc. 52 (2004) 1737–1743.

[120] R. Van Reekum, D. Clarke, D. Conn, N. Herrmann, G. Eryavec, T. Cohen, et al.,
A randomized, placebo-controlled trial of the discontinuation of long-term
antipsychotics in dementia, Int. Psychogeriatr. 14 (2002) 197–210.

[121] C. Tannenbaum, R. Martin P2 Tamblyn, A. Benedetti, S. Ahmed, Reduction of
inappropriate benzodiazepine prescriptions among older adults through
direct patient education: the EMPOWER cluster randomized trial, JAMA
Intern. Med. 174 (2014) 890–898.

[122] H.V. Curran, R. Collins, S. Fletcher, S.C.Y. Kee, B. Woods, S. Iliffe, Older adults
and withdrawal from benzodiazepine hypnotics in general practice: Effects
on cognitive function, sleep, mood and quality of life, Psychol. Med. 33
(2003) 1223–1237.

[123] M. Petrovic, D. Pevernagie, A. Mariman, G. Van Maele, M. Afschrift, Fast
withdrawal from benzodiazepines in geriatric inpatients: a randomised
double-blind, placebo-controlled trial, Eur. J. Clin. Pharmacol. 57 (2002)
759–764.

[124] M. Gaudig, U. Richarz, J. Han, B. Van Baelen, B. Schauble, Effects of
galantamine in alzheimer’s disease: double-blind withdrawal studies



Page 29Chapter 2: Introduction to deprescribing medications in older people

Too much of  a good thing? Continuing and deprescribing medications for older people

134 A.T. Page et al. / Maturitas 91 (2016) 115–134

evaluating sustained versus interrupted treatment, Curr. Alzheimer Res. 8
(2011) 771–780.

[125] E. Scarpini, G. Bruno, G. Zappala, M. Adami, U. Richarz, M. Gaudig, et al.,
Cessation versus continuation of galantamine treatment after 12 months of
therapy in patients with Alzheimer’s disease: a randomized, double blind,
placebo controlled withdrawal trial, J. Alzheimers Dis. 26 (2011) 211–220.

[126] K.L. Rice, J.B. Rubins, F. Lebahn, C.M. Parenti, P.G. Duane, M. Kuskowski, et al.,
Withdrawal of chronic systemic corticosteroids in patients with COPD—A
randomized trial, Am. J. Respir. Crit. Care Med. 162 (2000) 174–178.

[127] Z. Borrill, K. Roy, U. Kolsum, T. Southworth, J. Vestbo, D. Singh, Seretide
withdrawal increases airway inflammation in moderate COPD patients, Eur.
J. Clin. Pharmacol. 65 (2009) 1165–1166.

[128] A.B. Choudhury, C.M. Dawson, H.E. Kilvington, S. Eldridge, W.Y. James, J.A.
Wedzicha, et al., Withdrawal of inhaled corticosteroids in people with COPD
in primary care: A randomised controlled trial, Respir. Res. (2007) 8.

[129] A. O’Brien, P. Russo-Magno, A. Karki, S. Hiranniramol, M. Hardin, M. Kaszuba,
et al., Effects of withdrawal of inhaled steroids in men with severe

irreversible airflow obstruction, Am. J. Respir. Crit. Care Med. 164 (2001)
365–371.

[130] K.T. Bain, H.M. Holmes, M.H. Beers, V. Maio, S.M. Handler, S.G. Pauker,
Discontinuing medications: A novel approach for revising the prescribing
stage of the medication-use process, J. Am. Geriatr. Soc. 56 (2008)
1946–1952.

[131] M.B. Gerety, J.E. Cornell, D.T. Plichta, M. Eimer, Adverse events related to
drugs and drug withdrawal in nursing-home residents, J. Am. Geriatr. Soc.
41 (1993) 1326–1332.

[132] T. Graves, J.T. Hanlon, K.E. Schmaler, P.B. Landsman, G.P. Samsa, C.F. Pieper,
et al., Adverse events after discontinuing medications in elderly outpatients,
Arch. Intern. Med. 157 (1997) 2205–2210.

[133] E. Reeve, S. Shakib, I. Hendrix, M.S. Roberts, M.D. Wiese, The benefits and
harms of deprescribing, Med. J. Aust. (2014) 201.



 

Page 30

The concept of deprescribing

This chapter is presented as a published paper.

Citation

Page AT, Clifford RM, Potter K, Etherton-Beer CD. A concept analysis of  deprescribing 

medications in older people. Journal of  Pharmacy Practice and Research. 2017. In press

3

Section A: Introduction



Page 31Chapter 3: Concept of  deprescribing

Too much of  a good thing? Continuing and deprescribing medications for older people

Background

In the previous chapter, I provided an overview of  the challenges to optimise medication use 

for older people. The chapter introduced the potentially harmful effects of  polypharmacy 

and potentially inappropriate medications. Deprescribing was introduced as an intervention 

to reduce medication use to manage polypharmacy. 

The term deprescribing appears to be applied with varying definitions. Communication 

can be improved by defining a concept. This concept analysis aimed to apply a theoretical 

framework to clarify the term deprescribing as it is used in research and clinical practice. 

The chapter examines the critical attributes, and both the antecedents and consequences of  

deprescribing.

This chapter is presented as a published paper.
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A concept analysis of deprescribing medications in older people
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Abstract

Aim: Deprescribing is an increasingly common term in the literature, although no specific accepted definition exists. We aimed to
clarify the concept deprescribing as used in research and clinical practice.
Methods: Deprescribing was examined using the eight-step Walker and Avant method of concept analysis that consisted of: (i) con-
cept selection; (ii) determining the purpose of the analysis; (iii) identifying uses of the concept; (iv) determining the critical attributes;
(v) identifying the model case; (vi) identifying borderline and contrary cases; (vii) identifying antecedents and consequences; and (vi-
ii) defining empirical referents. A literature search was conducted on the word de?prescri*.
Results: We identified seven critical attributes: withdrawing medications, de-escalation, intended outcomes, structured and iterative
process, intervention, risk to benefit, and patient-centred care. Deprescribing antecedents were identified as changing health, chang-
ing goals for health care, and polypharmacy. Deprescribing consequences identified were compliance, health outcomes, mortality
and cost, and possibility for adverse drug withdrawal events to occur. We used the model case, borderline and contrary cases and
empirical referents to illustrate the concept of deprescribing.
Conclusions: Deprescribing is a term used with varying degrees of precision, and there is no accepted definition. In this paper, we
have analysed the concept of deprescribing and identified it as a patient-centred process of medication withdrawal intended to
achieve improved health outcomes through discontinuation of one or more medications that are either potentially harmful or no
longer required.

Keywords: deprescribing, concept analysis, discontinuation, medication optimisation.

INTRODUCTION

Good pharmaceutical care includes prescribing new
medications, adjusting doses of existing medications
and ceasing medications that are no longer required.
Efforts to improve the quality use of medications have
often focused on the under-use of indicated medica-
tions.1 Once commenced, many medicines are difficult
to withdraw.2 These factors contribute to polypharmacy
as a prevalent issue where two out of three older people
are exposed to polypharmacy.3 The magnitude of
polypharmacy continues to increase with older people
today using an average of two medications more each
day than their counterparts 10 years ago.4 The increas-
ing prevalence and extent of polypharmacy among older

people has led to an emerging field of research to
reduce inappropriate polypharmacy.

Polypharmacy is commonly used to mean the use of five
or more medications,5 although definitions of two to 10
medications have been used in the literature.6,7 Discussions
about reducing polypharmacy often suggest a distinction
between appropriate and inappropriate polypharmacy,8,9

with some authors defining polypharmacy as the use of
more medications than clinically necessary.10 Other work
suggests that the number of medications is not the best
indicator of prescribing quality in a clinical setting.11 Epi-
demiological research has correlated polypharmacy to a
range of undesirable health outcomes, including nutri-
tional deficiencies, falls, frailty, impaired cognition,
increased hospital admissions and adverse drug reac-
tions,5,6,12–14 although it remains unclear whether
polypharmacy directly causes these negative outcomes or
is a marker of multiple failing systems.15

Researchers have speculated that reducing the total
number of regular medications by ceasing inappropriate
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Results

Use and definition of the concept 

deprescribing

Methods

Selection criteria

Search strategy

Data collection

medications might improve health outcomes in older
people.16 Inappropriate medications include those used
without a valid indication, therapeutic duplication, inef-
fective medications and those where the potential risks
outweigh the intended benefit.9 Interventions to reduce
polypharmacy represent an emerging field of research
known as deprescribing.9

The word ‘deprescribing’ first appeared in the litera-
ture in 2003,17 although the concept of withdrawing
medications was reported in the medical literature about
30 years prior. Almost as soon as efficacious medica-
tions to control chronic conditions emerged, clinicians
began to question whether medications were indicated
indefinitely or if they could be withdrawn safely.18–20

The ideal treatment duration and potential benefit of
ongoing treatment were unclear then21–23 and often
remain unclear today.24

No specific definition exists for the word ‘deprescrib-
ing’, and the term is used inconsistently.25–27 Two recent
papers proposed definitions for deprescribing as a pro-
cess to reduce medication use, although there is limited
consensus on what does or does not constitute depre-
scribing.9,26 The inconsistent definition and conceptuali-
sation is increasingly problematic.26

The inconsistent application of the word ‘deprescribing’
suggests that the concept may be unclear. A ‘concept’ is an
important theoretical component that communicates an
abstract theoretical idea.28 A concept analysis is a process
to examine the essential components of a concept.28 This
concept analysis was undertaken to clarify the concept of
deprescribing as used in research and clinical practice.

METHODS

This concept analysis used the Walker and Avant
method of the Wilsonian version of concept analysis
that entails eight consecutive steps (Figure 1) to provide
a structural framework that is intended to be pragmatic
and procedural.28

A concept analysis is built on a literature review. The
concept analysis does not include a critical appraisal of
methodological quality of the literature as it is an analy-
sis of the concept rather than the evidence.28

Selection Criteria

This concept analysis uses all published peer-reviewed
papers in medical journals that included the base word
‘deprescribe’ or its derivatives (e.g. deprescription,
deprescribing, deprescriber or deprescribed).in the title,
abstract or keywords to ensure the paper focused on
deprescribing.

Search Strategy

This concept analysis considered all uses of ‘deprescrib-
ing’ in peer-reviewed published papers. To identify the
relevant papers, a text word search in the Medline,
EMBASE, Scopus and CINAHL Plus databases were
conducted in September 2016 using the text word depre-
scri* or de-prescri* in the title, abstract and keyword
fields. The inclusion criteria were that the full manu-
script must be available in English.

Data Collection

One author independently scanned the title and abstract
of every record retrieved. All available full-text articles
that used deprescribing were retrieved and investigated.
The articles were read with attention to the use of the
concept and to identify patterns in the literature. The
definitions were imported into nVivo (nVivo 11 for
Mac) where we undertook a word frequency analysis.29

RESULTS

Our search returned 558 results, which was reduced to
191 results after removing duplicates. The full text of 138
peer-reviewed journal articles were available in English
and retrieved. Most (n = 81) were published in 2015 and
2016. Major findings related to each of the steps in the
Walker and Avant method (Figure 1) are summarised

Use and Definition of the Concept Deprescribing

Deprescribing was first introduced to the literature in
2003, and its use was becoming more common by 2014
when Alldred described it as a new word.17,30 Early
commentary by Iyer et al. and Alldred et al. focused on
encouraging the use of the word deprescribing as a
means to link relevant research.30,31 The need for consis-
tent nomenclature to link studies that research medica-
tion withdrawal, to facilitate retrieval of relevant
research was first raised as an issue in Iyer et al.’s 2008
systematic review.31 It was highlighted again in three
more recent systematic reviews.2,32,33

Deprescribing was defined as ‘medication withdrawal
in older people’ in a 2008 systematic review of with-
drawing individual medications.31 Le Couteur et al. clar-
ified that this was the ‘cessation of long-term therapy
supervised by a clinician’.34 These concepts were com-
bined in a 2015 publication that proposed a definition
as ‘the process of tapering or withdrawing drugs with
the goal of managing polypharmacy and improving out-
comes’.26 An alternative definition was also published in
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Figure 1: Concept analysis flow chart

deprescribing
concept.  

Step One: Concept selection

The purpose of the analysis was determined. The purpose of this concept analysis was an intention to clarify the 
concept behind the terminology.

Step Two: Determine the purpose of the analysis 

The critical attributes are the words and phrases used commonly to describe the characteristics of the concept. 
The use of the term “deprescribing analysed by extracting definitions from included recent 
papers published in 2015 and 2016. 
We limited the papers to those published in 2015 and 2016 to ensure we examined the contemporary usage. This 

selection of recent papers was due to the possibility that the concept has slipped as its use has become more 
common.

Step Three: Identify all uses of the concept that can be discovered

We identified the critical attributes of deprescribing from the literature. This step was undertaken by 
familiarisation with the literature by reading and re-reading the papers. Clinical judgment was used to identify the 
critical attributes from these papers. This was supported by a frequency count of words used to define 
deprescribing extracted in step three.

We identified critical aspects that were central to the concept, as well as those aspects that are desirable, but not 
critical to the concept.   We identified related attributes that can be confused with the concept.  The identified 
attributes were labelled deprescribing
be confused with deprescribing.

Step Four: Determine the critical attributes

We reported a model case that was illustrative of deprescribing. 

Step Five: Identify model case

We reported a borderline case that described some but not all of the critical attributes of the concept.
We reported a contrary case that does not represent deprescribing.

Step Six: Identify borderline and contrary cases

We identified the reasons for deprescribing as events or factors that were commonly reported to prompt a 
deprescribing intervention.  The consequences that occur as a direct result of the concept were identified. 
Antecedents and consequences were identified from the literature, and the authors drew on clinical and research 
experience. The antecedents and consequences were reported and narratively described.

Step Seven: Identify antecedents and consequences

Examples of the actual phenomena can provide the clinician with clear and observable phenomena by which to 
These examples are known as empirical referents. The occurrence of the 

example of a commonly used medication was selected to illustrate the concept.

Step Eight: Define empirical referents

Figure 1 Concept analysis flow chart.

© 2017 The Society of Hospital Pharmacists of Australia Journal of Pharmacy Practice and Research (2017)

A concept analysis of deprescribing medications in older people 3



Page 35Chapter 3: Concept of  deprescribing

Too much of  a good thing? Continuing and deprescribing medications for older people

Attributes of deprescribing

2015 as ‘systematic process of identifying and discontin-
uing medicines where the actual or potential harms out-
weigh the benefits, within the context of an individual
patient’s care goals, current level of functioning, life
expectancy, values and preferences’.9

A 2015 systematic review of the definition of depre-
scribing was of particular note for the purpose of con-
cept analysis.26 The various definitions highlight the
inconsistent application of the word, and that little
consensus exists on the definition.9,26 The papers that
do define deprescribing usually use a synonym of
medication withdrawal, discontinuation or cessation.26

More than half of the papers that define deprescribing
refer to a particular category of medications such as
long-term, unsafe or inappropriate medications.26 It
was also common for the definition to include a refer-
ence to planning, supervised withdrawal, multiple
steps, or as a structure or process.26 Only a few papers
referred to a desired outcome from deprescribing, and
few talked about tapering, dose reduction or
substitution.26

The 81 articles published since the systematic review
on the definition, 49 (60%) have included a definition of
deprescribing (Table 1). Of these articles, 12 (15%) have
used an original definition of the word. The most com-
mon definition (n = 10, 12%) was the one proposed by
Scott et al.:9 ‘systematic process of identifying and
reducing or discontinuing drugs in instances in which
existing or potential harms outweigh existing or poten-
tial benefits, taking into account the patient’s medical
status, current level of functioning, and values and pref-
erence’. A similar number of papers (n = 8, 10%) refer-
enced the definition by Reeve et al.:26 ‘process of
tapering or withdrawing drugs with the goal of manag-
ing polypharmacy and improving outcomes’. Multiple
papers (n = 4, 5%) referenced Woodward’s17 original
paper to suggest that it was a process of medication
withdrawal, although Woodward’s original paper did
not propose a precise definition.

Attributes of deprescribing

We identified seven critical attributes for deprescribing.
The critical attributes we identified were: withdrawing
medications, polypharmacy de-escalation, appropriate
medication use, intended outcomes, patient-centred care,
active intervention, and a structured and iterative
process.

Withdrawing medications is the most common attribute
associated with deprescribing.9,16,17 Deprescribing refers
to the withdrawal of regular medications, rather than
stopping a medication that was only ever intended to be
administered short term or infrequently.35

Polypharmacy de-escalation can be a driver to depre-
scribe as it can be an intervention undertaken to reduce
or manage polypharmacy. Health professional motiva-
tion to reduce polypharmacy is often related to a desire
to reduce the perceived negative implications correlated
to polypharmacy.

Consumer drivers to de-escalate polypharmacy could
be due to patient perception that they are taking many
medications, and this interferes with adherence or
causes distress.36,37 Polypharmacy is not a reliable indi-
cator of consumer drivers to reduce and withdraw inap-
propriate medications, as the consumer desire to
deprescribe has been shown in both people who do and
do not use polypharmacy.38

Appropriate medication use is an attribute as it focuses
on the reduction and withdrawal of inappropriate medi-
cations.9 Medications targeted for deprescribing inter-
ventions are those that are not underpinned by a
current indication, are inappropriate, inconsistent with
the patient’s care goals, and those where actual side
effects outweigh the potential benefits.39 Further, some
medications to prevent future serious events may have
time to benefit that is longer than the person’s antici-
pated prognosis.40

Deprescribing does not deny people potentially bene-
ficial treatment.9 It is possible that by reducing overall
medication use through deprescribing, the deprescribing
intervention may improve the willingness of prescribers
to prescribe indicated medications at a later date.

Intended outcome of deprescribing is a critical attribute.
Deprescribing is a purposeful activity.9 It is undertaken
with the intent to improve health outcomes, manage
polypharmacy or withdraw medications where actual
side effects outweigh the potential benefit.35 The inten-
tion to achieve a beneficial outcome distinguishes depre-
scribing from acts such as the health professional
omitting an indicated medication or the consumer being
non-compliant with a prescribed therapy.

Patient-centred care is critical to deprescribing. Depre-
scribing recognises that the appropriateness and useful-
ness of any specific medication can change as health
and life goals change. Each particular individual needs
to be involved in decisions about their care.41 Medico-
legal concerns are an identified barrier to deprescrib-
ing,42 but this is less significant when undertaken as
part of a shared-decision.41 Deprescribing should be
considered from both a patient-centred ethical perspec-
tive as well as a clinical perspective.43

Deprescribing is a variation from the status quo and
is thus perceived as an active intervention.2,39 This per-
ception of deprescribing as an active intervention differ-
entiates it from simply omitting a medication without
careful consideration.
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Table 1: Definitions of  deprescribing published in 2015 - 2016

Table 1 Definitions of deprescribing published in 2015–2016

Author
Article
type Definition

Definition
cited

Ailabouni
et al.77

Original
research

Process of reducing or discontinuing medicines that are unnecessary or deemed harmful 5,54

Ailabouni
et al.78

Original
research

Process of safely reducing/discontinuing unnecessary/harmful medicines, has the potential to
reduce polypharmacy, inappropriate medicine use and greatly improve health outcomes

26,54

Akinbolade
et al.79

Review Process of optimisation of medication regimens through cessation of potentially inappropriate
or unnecessary medications

None

Anderson
et al.80

Review Systematic process of identifying and discontinuing the use of medicines where the actual or
potential harms outweigh the benefits, giving due consideration to an individual patient’s
care goals, current level of functioning, life expectancy, values and preferences

9

Anderson et al.42 Review Systematic process of identifying and discontinuing medicines where the actual or potential
harms outweigh the benefits, within the context of an individual patient’s care goals, current
level of functioning, life expectancy, values and preferences

9

Andreassen
et al.81

Review Process of withdrawal of an inappropriate medication, supervised by a healthcare professional
with the goal of managing polypharmacy and improving outcome

26

Barras et al.82 Review To help reduce unnecessary polypharmacy and reduce the potential for drug-related harm,
particularly in the elderly population, who are at risk of adverse drug events

None

Bemben83 Review Systematic process of identifying and discontinuing drugs in instances in which existing or
potential harms outweigh existing or potential benefits within the context of an individual
patient’s care goals, current level of functioning, life expectancy, values, and preferences

9

Brandt84 Review Process of identifying and discontinuing drugs that could potentially harm rather than
benefit a patient

None

Conklin et al.85 Review Stop or decrease doses of medications causing problems or that are no longer needed None
Disalvo et al.86 Systematic

review
Process of tapering or withdrawing drugs with the goal of managing polypharmacy and
improving outcomes

26

Farrell et al.87 Review Planned and supervised process of dose reduction or stopping of medication(s) that may
be causing harm or are no longer providing benefit

None

Farrell et al.88 Original
research

Act of tapering, reducing or stopping a medication 31,89,90

Galazzi et al.91 Original
research

Process of optimisation of medication regimens through the supervised withdrawal of
potentially inappropriate medications (PIMs)

5,17,26

Gupta and
Cahill92

Review Systematic process of identifying and reducing or discontinuing drugs in instances in
which existing or potential harms outweigh existing or potential benefits, taking into
account the patient’s medical status, current level of functioning, and values and preference

9

Jansen et al.41 Review Medication withdrawal None
Kalogianis
et al.38

Original
research

Systematic process of ceasing medications, and it has been proposed as a way to approach
the problem of inappropriate polypharmacy

27

Linsky et al.93 Original
research

Systematic process of identifying and discontinuing drugs in instances in which existing or
potential harms outweigh existing or potential benefits within the context of an individual
patient’s care goals, current level of functioning, life expectancy, values and preferences.
Deprescribing is part of the good prescribing continuum [and is] not about denying
effective treatment to eligible patients

9

MacMillan
et al.94

Original
research

Systematic process of stopping ineffective medications to reduce polypharmacy 9

Mudge et al.95 Original
research

Rational withdrawal (including discontinuing or tapering) of inappropriate medications to
reduce polypharmacy

89,96

Ni Chroinin
et al.97

Original
research

Supervised tapering or cessation of drugs, aiming to minimise inappropriate polypharmacy
and improve patient outcomes

30

Oliveira et al.98 Original
research

Withdrawal of drugs with limited benefit given the evolution of the clinical situation 99

Page et al.32 Systematic
review

Process of withdrawal of inappropriate medication, supervised by a healthcare professional
with the goal of managing polypharmacy and improving outcomes

26

Page et al.39 Original
research

Optimise medicine use and improve function in older people by reducing the number of
potentially harmful or inappropriate medicines prescribed

Page et al.24 Review Process of withdrawal of inappropriate medication, supervised by a healthcare professional
with the goal of managing polypharmacy and improving outcomes

26
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Conceptualising deprescribing as an active interven-
tion is not intended to contrast it to medication continua-
tion, as both deprescribing and medication continuation
can be considered active interventions. Each repeat

prescription or repeat dispensing should balance a care-
ful consideration of the appropriateness of medication.

Structured and iterative processes involving multiple
steps underpinning deprescribing interventions. The

Table 1 (continued)

Author
Article
type Definition

Definition
cited

Palagyi
et al.100

Original
research

Process of withdrawal of an inappropriate medication supervised by a healthcare professional
with the goal of managing polypharmacy and improving outcomes

26

Pitk€al€a
et al.101

Review Cessation of medications after consideration of therapeutic goals, benefits and risks, and
medical ethics

102

Pollmann
et al.103

Original
research

Collaborative and supportive process of identifying, modifying and discontinuing therapies
that are no longer indicated or may be causing harm to patients

17,104

Potter
et al.35

Original
research

Planned cessation of non-beneficial medicines 105–107

Qi et al.108 Original
research

Process of tapering or stopping medications with the aim of improving patient outcomes
and optimising current therapy

102,109

Reeve and
Turner110

Letter Medication cessation, the term is broader than simply cessation and encompasses the
process of trial medication withdrawal

None

Reeve et al.111 Original
research

Process of medication withdrawal 17

Reeve et al.43 Review Process of withdrawal of an inappropriate medication, supervised by a healthcare
professional with the goal of managing polypharmacy and improving outcomes

26

Reeve et al.36 Original
research

Supervised withdrawal of inappropriate medications None

Rodriguez
Perez et al.25

Letter Not yet been standardised, and different points of view have thus been used to define it None

Scott and Le
Couteur45

Review Act of systematically identifying and tapering, reducing or stopping medications that are
not indicated (either because of previous misdiagnosis or evidence of no benefit or harm
for a true diagnosis), or are causing, or have considerable potential to cause, adverse effects

None

Scott et al.112 Review Active process of systematically reviewing medicines being used by individual patients and,
using best available evidence, identifying and discontinuing those associated with
unfavourable risk–benefit trade-offs within the context of illness severity, advanced age,
multi-morbidity, physical and emotional capacity, life expectancy, care goals and personal
preferences

9

Scott et al.9 Review Systematic process of identifying and discontinuing drugs in instances in which existing or
potential harms outweigh existing or potential benefits within the context of an individual
patient’s care goals, current level of functioning, life expectancy, values and preferences

None

Sharma
et al.113

Review Systematic process of identifying and discontinuing drugs in instances in which existing or
potential harms outweigh existing or potential benefits within the context of an individual
patient’s care goals, current level of functioning, life expectancy, values and preferences

9

Simonson64 Letter Process by which the benefits and risks of therapy are assessed on an ongoing basis
followed by a process of tapering, stopping or withdrawing medications that are no
longer required, providing benefit, or that have the potential to cause potentially harmful
consequences for an individual

114

Thompson
et al.115

Original
research

Planned, supervised tapering and/or stopping of drugs None

Turner
et al.116

Original
research

Stepwise reduction of unnecessary or PIMs after consideration of therapeutic goals, benefits
and risks, and medical ethics

16,17,110,117

Wallis118 Review Process of tapering and stopping drugs 9

Wallis119 Original
research

Process of tapering and withdrawing drugs None

Walsh
et al.120

Original
research

Complex process of tapering or stopping medications to manage polypharmacy and
improve patient outcomes

96

Wright et al.121 Review Process of tapering, stopping, discontinuing or withdrawing drugs, with the goal of
managing polypharmacy and improving outcomes

96
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Desirable attributes of deprescribing

Related concepts that can be confused with 

deprescribing

steps are often presented in a linear fashion, but it is an
iterative process. In ‘Deprescribing: a guide for medica-
tion reviews’, we recently described the multi-step, co-
operative process to deprescribing (Steps One to Five
below).44 The BMJ recently published a review on the
need for health professionals and consumers to discuss
deprescribing as a shared decision-making process.41 In
this review, they outlined the steps A, B and C below,
which are needed to discuss deprescribing with con-
sumers to facilitate a shared decision:41 The combined
steps from these papers detail the process.

Step One: Identify people suitable for deprescribing
Step Two: Take a medicine-focused history
Step Three: Write a medicine withdrawal plan

Step A: Creating awareness that options exist
Step B: Discussing the options and their benefits
and harms
Step C: Exploring patient preferences for the dif-
ferent options

Step Four: Stop the medicines according to the plan
Step Five: Monitoring and follow-up

The CEASE acronym is a mnemonic for the steps
involved in the deprescribing process.45

Current medications: undertake a medication recon-
ciliation
Elevated risk: consider the potential risk from each
medication
Assess: assess the potential benefit and harm from
each medication, and the patient values and prefer-
ences
Sort: prioritise medications for cessation
Eliminate: implement cessation and monitor

Desirable attributes of deprescribing

Shared decision-making is a desirable aspect of deprescrib-
ing as patient involvement is advisable and preferable,
but not a mandatory attribute of deprescribing.33 The
intervention needs to be undertaken under the supervi-
sion and in conjunction with a health professional.26,41

The involvement of a health professional and a patient
making the decision together with the goal of improving
health outcomes or managing polypharmacy sets depre-
scribing apart from non-adherence.

Related concepts that can be confused with
deprescribing

We identified five attributes that are not related to
deprescribing, which were therapeutic substitution,

medication simplification, withholding medication, dose
reduction and medication non-adherence. These attri-
butes are detailed below.

Therapeutic substitution involves withdrawing one
medication to commence another.46 In medication sub-
stitution, the intention is not to reduce medication use.47

The intention can be to change to a more appropriate
medication, reduce side effects, cost savings, change to
an alternative dose form that has different characteris-
tics, or to accommodate patient preferences.4,48

Medication simplification is an intervention to manage
the complexity of medication regimens that can be asso-
ciated with polypharmacy.49 Many older adults have
complex medication regimens and can include multiple
daily dosing and special instructions. They can experi-
ence physical challenges in using the medication, with
evidence showing that as many as one in four older
adults struggle to open the packaging.50,51 Simplifying
is undertaken to reduce complexity without changing
the therapeutic intent of the regimen.49 This intention to
maintain therapeutic intent contrasts simplification to
deprescribing where there is an intent to change the
therapy.52

Withholding medication intends for the period to be
temporary. It is not a permanent withdrawal, and it is
often done due to a temporary change in circumstances
or an acute illness.53 The monitoring phase of the depre-
scribing process can identify a need to reinstate a medi-
cation because the original condition has returned.9,54

This reinstatement due to a return of the original condi-
tion contrasts deprescribing to withholding medications.
The intent to reinstate the withheld medication after a
defined interval makes medication withholding distinct
from deprescribing.55

Dose reduction is related to deprescribing. Dose reduc-
tion can improve medication safety.56 For medications
intended to provide present relief from symptoms but
the symptoms are currently stable, the medication may
be trialled for deprescribing.54 The deprescribing process
will often include the tapering of the medication to
avoid rebound symptoms or the return of the underly-
ing condition. Where the medication is not successfully
withdrawn, the tapering process may find a lower effec-
tive dose.35 This dose reduction is part of optimising the
medication regimen, but it is not deprescribing.26

Medication non-adherence is not undertaken in conjunc-
tion with a health professional, and it is not an interven-
tion.57 In fact, non-adherence can often lead to poorer
health outcomes.58,59 Medication non-adherence can be
related to forgetfulness or poor health literacy, but it has
also been shown to result from a consumer’s intention
to formulate their decisions with the information avail-
able.60 In non-adherence the consumer unilaterally
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Consequences of deprescribing

Illustrative cases

Antecedents to deprescribing

making the decision to stop medication without any
input from a health professional.60

Illustrative Cases

The model case (Table 2) illustrates a case where medi-
cations have been withdrawn despite clinical guidelines
providing no distinct stop date. The decision has been
made to stop medications despite a valid indication still
existing as the risks now outweigh the benefits.

The borderline case (Table 3) illustrates a case where
medications have been withdrawn which suggested a
deprescribing intervention, but in this case the with-
drawals were achieved by adhering to the current
guidelines. This intervention is regular care, and is con-
sistent with current practice.

The contrary case (Table 4) illustrated a case where
the medication regimen was optimised. The medication
regimen was optimised through therapeutic substitution
and commencing indicated medications.

Antecedents to Deprescribing

Four antecedents to deprescribing were identified,
namely health changes, changed goals for health care,
polypharmacy and adverse effects. These attributes are
discussed below.

Health changes over time, and as such the signs and
symptoms of the disease and medication-related issues
change and evolve.9 This change means that new condi-
tions may be identified, and new signs or symptoms of
the disease may occur.61,62 It also means that signs and
symptoms pass and no longer remain a current con-
cern.9 These changing symptoms are an antecedent for
deprescribing. Changing health that prompts deprescrib-
ing is particularly prominent when the symptoms are
part of a prescribing cascade, and the causative medica-
tion is withdrawn.63

Changed goals for health care can be an antecedent.
Medication that was appropriate for a person 20 years
ago may not still be suitable today as care goals and
priorities change. The goals for health care change as
the person progressively moves from a focus on pre-
ventative health care to symptom management and
palliation.64 These changed goals of health care can be
reflected in the medications used to prevent disease
deterioration or to prevent a serious future event.24

The focus can slowly morph to symptom management
and relieving discomfort rather than preventative
health care. It is less clear at what point the changing
focus should begin, and the consideration of the indi-
vidual’s health goals may be one approach to guide
this.

The issue of time to benefit is similar. Medications
can require a minimum treatment duration to be effec-
tive, and in the context of a limited prognosis, it may be
that the person no longer has the necessary time to ben-
efit from the medication use.40

Polypharmacy can be an antecedent to deprescribing,
as a commonly identified goal of deprescribing is to
manage polypharmacy and to reduce medication bur-
den. A positive consequence of deprescribing is a reduc-
tion in polypharmacy. It is challenging to reduce the
total number of medications taken, but recent research
has indicated it is feasible.32,35

Adverse effects can prompt deprescribing.35 Many peo-
ple experience side effects of their medications that can
range from mildly irritating to intolerable or life-threa-
tening.49 The risk of side effects increases with the use
of many medications, and with age. The presence of
actual side effects that outweigh the potential benefits
can be a rationale to deprescribe.35 Adverse effects do
not consistently prompt deprescribing interventions as
this may leave a condition untreated. In the circum-
stance where continued treatment is indicated, adverse
effects may lead to therapeutic substitution rather than
deprescribing.

Consequences of Deprescribing

Consequences of deprescribing are the events that occur
because of withdrawing medications, and these can be
both positive and negative. Four potential consequences
of deprescribing were identified, which were namely the
effect on adherence, health outcomes, mortality and cost.
Adverse drug withdrawal events were identified as a
possible consequence, with two distinct sub-categories
for medications intended to manage symptoms com-
pared to those intended to prevent disease progression
or a serious future event.

Adherence may be improved by deprescribing.54

Improved adherence may be related to fewer medica-
tions to monitor, or a reduced personal cost for purchas-
ing medications. Alternatively, it may be related to the
shared decision-making the process of deprescribing so
that the consumer is prescribed only the medications
they perceive as important using a shared-decision
model.

Cost may be altered by deprescribing, but a health
economics analysis was not found for deprescribing.
Reduced cost of medications to both the healthcare sys-
tem and the individual is a potential benefit of depre-
scribing.65 The effect on health service utilisation during
and after deprescribing did not appear to be substan-
tially altered,35,66,67 but studies to date included health
service utilisation as a secondary outcome, and may not
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Table 2: A model case

Table 2 A model case – deprescribing

Mr Jones is 89 years old. He lives in the community with assistance from a carer. He has normal cognition, but requires
some assistance in activities of daily living.
Blood pressure: 130/80 mmHg
Heart rate: 75 beats per minute
Mini-Mental State Examination (MMSE): 28
Modified Bartel Index (MBI) score: 62
Cornell Scale for Depression Score: 5

Serum potassium: 4.2 mmol/L
Vitamin D: 69 nmol/L

Medical history:
Osteoarthritis – reports mild current pain in his knees
Depression
Hypertension
Peripheral oedema
Hyperlipidaemia
Sleep apnoea
Insomnia
Four falls over previous year
Low vitamin D – diagnosed 2 years ago
Hypokalaemia – diagnosed 3 years ago

Medication Strength Dose Decision Rationale Cease
abruptly
or taper?

Monitoring required
Potential adverse
withdrawal effects
Cautions

Rosuvastatin 10 mg One tablet daily Cease Primary prevention
aged over 80

Abrupt Hypercholesterolanaemia

Pantoprazole 20 mg One tablet daily Cease No indication, possible
cascade prescribing

Taper Gastrointestinal symptoms

Candesartan 16 mg One tablet daily Decision
deferred

Blood pressure to be
monitored and decision
to be made about candesartan
to be monitored
after ceasing amlodipine

Taper Increase in blood pressure
Increase in heart rate
Monitor blood pressure
and heart rate during and
after withdrawal weekly

Recommence if blood
pressure or heart rate
above target levels on three
consecutive readings

Calcium
carbonate

600 mg One tablet nightly Cease No history osteoporosis or
osteopenia, history
constipation

Abrupt Monitor serum calcium levels
Decreased bone mass density

Temazepam 10 mg One tablet nightly Cease Inappropriate for long-term
use – inappropriate
with sleep apnoea

Taper Insomnia

Vitamin D 1000 IU One tablet daily Cease Diagnosis not current Abrupt Vitamin D deficiency
Frusemide 20 mg One tablet daily Cease No history of congestive

heart failure or renal
impairment

Taper Increase in blood pressure,
oedema and/or shortness
of breath

Mirtazapine 30 mg One tablet nightly Cease No current evidence of
depression – uncertain
when it was started

Taper Depression symptoms
Insomnia

Amlodipine 10 mg One tablet daily Cease Constipation and blood
pressure stable

Taper Increase in blood pressure
Increase in heart rate
Monitor blood pressure
and heart rate during and
after withdrawal weekly

© 2017 The Society of Hospital Pharmacists of Australia Journal of Pharmacy Practice and Research (2017)
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have been adequately powered to detect changes. The
true health economic ramifications of deprescribing are
unknown, as it is not clear if health service utilisation is
unchanged, increased or decreased because of depre-
scribing.

Health outcomes can potentially change because of
deprescribing medications. These altered health out-
comes can include mortality and adverse drug with-
drawal events (as discussed below).

Mortality has been correlated to polypharmacy and
inappropriate medication use. It is not yet clear if depre-
scribing can reverse this trend. Two recent reviews of
deprescribing interventions found no significant reduc-
tion in mortality overall, although they found a reduction
in mortality in subgroup analyses.67 Johansson et al.
found no effect on mortality in randomised studies (odds
ratio (OR) 1.02, confidence interval (CI) 0.84 to 1.23),
which was similar to Page et al. (OR 0.82, CI 0.61 to 1.11).
The discontinued medications are often indicated to
delay mortality, so no change in mortality can be viewed
a positive finding in systematic reviews of this nature.

Adverse drug withdrawal events (ADWEs) are a poten-
tial risk of deprescribing.68 ADWEs are noxious, unin-
tended and undesired effects as a result of medication

withdrawal.69 ADWEs are detected as clinically signifi-
cant signs or symptoms that occur because of medica-
tion withdrawal.32 ADWEs are an emergence or re-
emergence of clinical signs or symptoms.69 They may
range from mild to serious and temporary to permanent
reactions.69 Physiological withdrawal reactions include
rebound symptoms where the body overcompensates
for abrupt medication withdrawal.69 Many medications
to provide symptom relief and to act on the cardiovas-
cular or nervous system are now tapered to minimise
the risk of rebound symptoms.68,70

Medications intended to provide symptom relief may
continue to be used even after symptoms are no longer
reported. It is often not possible to tell if the symptoms
have resolved and that is why they are not current, or if
it is that the medication is continuing to provide symp-
tom relief.39,71 These medications are trialled for depre-
scribing, rather than decisively targeted. The
medications are usually tapered, so that if symptoms re-
emerge, then the medication can be promptly re-
instated. These medications can be re-instated without
any long-term consequences.

On a population level, the benefits of many medica-
tions are understood.72 However, it may be challenging

Recommence if blood
pressure or heart rate above
target levels on three
consecutive readings

Paracetamol
500 mg

Two tablets four
times a day

Continue Current pain documented

Macrogol One sachet nightly Decision
deferred

Possible cascade prescribing –

defer decision until
other medications
deprescribed

Constipation, monitor bowels

Slow K 600 mg One tablet daily Cease Currently normal, ceasing
frusemide, and one tablet
daily is often inadequate
Potassium levels to
be monitored

Abrupt Monitor serum potassium levels

Actions
Rosuvastatin is ceased as the evidence for its use for primary prevention in a person of 89 years old is uncertain.
Pantoprazole, calcium, vitamin D, frusemide, mirtazapine, amlodipine and potassium are ceased as there is no current indication for their
use. These are withdrawn consecutively at monthly intervals to ensure that any change in clinical signs or symptoms can be attributed to
just one medication.
Candesartan may be able to be withdrawn depending on his blood pressure after withdrawing amlodipine and frusemide. The decision is
deferred until after these are ceased.
Constipation is a common side effect of potassium, calcium and amlodipine. This means his constipation may ameliorate once they are
ceased. The decision on whether to continue laxative will be deferred until after they are withdrawn.
What are the key features that makes this deprescribing?
This is deprescribing as medications have been stopped despite clinical guidelines providing no distinct stop date. The decision has been
made to stop medications despite a valid indication still existing as the risks now outweigh the benefits.

Table 2 (continued)
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Table 3: Borderline case

Table 4: A contrary case

Table 3 Borderline case

Mrs X is 79 years old. She lives in a residential aged care facility. She has normal cognition and needs some support with her
activities of daily living.
Blood pressure: 135/85 mmHg
Heart rate: 69 beats per minute
Mini-Mental State Examination (MMSE): 29
Modified Bartle Index (MBI) score: 54
Cornell Scale for Depression Score: 7

Vitamin D: 59 nmol/L
Medical history:

Depression – diagnosed with depression after her husband and daughter died suddenly in a car accident 6 years ago. Commenced
sertraline after this. Depression now in remission.

Three falls over the last 2 years. No injuries.
One fracture 6 years ago – diagnosed with osteoporosis afterwards and commenced on alendronate.
Several seizures 6 and 5 years ago. Commenced on the antiepileptic 5 years ago. No seizures since.
Normal electroencephalogram (EEG) at recent checks.
Gastric reflux – mild symptoms once or twice weekly.
Two previous myocardial infarctions (10 and 8 years ago) after which she commenced rosuvastatin, perindopril, metoprolol and aspirin.
She had a stent inserted after the second ST-segment elevation myocardial infaction 8 years ago after which she commenced

both the clopidogrel and pantoprazole. She reports no current symptoms.

Medication Strength Dose Decision Rationale for deprescribing Cease abruptly
or taper?

Sertraline 50 mg One tablet daily Cease Weaned due to resolution
of depression (guidelines
recommend use for 1 year
after remission in a single
episode of depression)

Taper

Alendronate 70 mg One tablet weekly Cease Has used for over five years
already

Abrupt

Valproate 1 g One tablet twice daily Cease 5 years asymptomatic
(guidelines state discontinuation
can be attempted after 2 years
seizure free)

Taper

Metoprolol 50 mg One tablet daily Continue
Pantoprazole 40 mg One tablet daily Dose reduction Dose reduced to a maintenance dose
Aspirin 100 mg One tablet daily Continue Previous myocardial infarct
Clopidogrel 75 mg One tablet daily Cease Weaned as it is only recommended

for 12 months post-stent
Taper

Perindopril 5 mg One tablet daily Continue
Rosuvastatin 10 mg One tablet daily Continue
Vitamin D 1000 IU One tablet daily Continue
Calcium carbonate 600 mg One tablet daily Continue

Actions:
Valproate is weaned with careful monitoring following 5 years asymptomatic (guidelines state discontinuation can be attempted after
2 years seizure free).
Sertraline – weaned due to resolution of depression (guidelines recommend use for 1 year after remission in a single episode of depres-
sion).
Clopidogrel – weaned as it is only recommended for 12 months post-stent
Alendronate – ceased due to continuous use for 5 years
Pantoprazole – dose reduced to a maintenance dose of 20 mg daily
Why is this borderline?
This review identified 11 regular medications, and identified six that could be safely ceased according to current guidelines. It is borderline
because although deprescribing has occurred in six out of 12 (half) of her medications, it is achieved by adhering to the current guidelines.
This is regular care, and is consistent with current practice.
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Consideration for a particular medication

Discussion

to ascertain the likely benefit of medications intended to
prevent future serious events for any one individual. At
the individual level, it is not possible to determine who
may have had an event with or without the treatment.
The possible consequences of deprescribing a medica-
tion intended to prevent future decline or a serious
event is that the person experiences:deteriorating health
outcomes or premature mortalityno change in health
outcomes or mortality, but continues with a similar
health outcome but reduced medication useimproved
health outcomes or mortality through reduced experi-
ence of side effects and reduced risks associated with
polypharmacy.

It is very challenging to know which of the three pos-
sible outcomes any individual will experience because
of deprescribing any particular medication. Those peo-
ple at the highest absolute risk of a cardiovascular event
have both the greatest potential to benefit from their
medication and simultaneously the greatest potential to
experience harm from their medications.

Consideration for a Particular Medication

Statins were chosen as a medication class to illustrate
the concept as they are commonly prescribed for older
people.73 They are indicated to reduce cholesterol with
the intention to reduce premature mortality and to
reduce the risk of cardiovascular events such as myocar-
dial infarction and stroke.74 For healthy older adults
without established cardiovascular disease, use of statins
for primary prevention may reduce risk of myocardial
infarction or ischaemic stroke, but does not alter all-
cause mortality.75 The contribution of the statin to
polypharmacy and the actual side effects experienced
would need to be considered along with the anticipated
prognosis and the person’s own goals and preferences.
This uncertainty indicates that the health professional
needs to consider patient preference and individual fac-
tors and that deprescribing could be a shared decision.
Deprescribing statins for people who had limited life
expectancy was studied and found no change in clinical
outcomes.76

DISCUSSION

Some ambiguities associated with deprescribing have
been addressed through this concept analysis. The con-
cept of deprescribing is applied with varying degrees of
precision, and there is no accepted definition after
13 years of use. In this paper, we have developed the
concept of deprescribing by following the process for

concept analysis. We identified seven critical attributes
that illustrate the concept, namely withdrawing medica-
tions, de-escalation, intended outcomes, structured and
iterative process, intervention, the risk to benefit, and
patient-centred care. The consequences of deprescribing
identified were namely the effect on adherence, health
outcomes, mortality and cost, and possibly ADWEs. We
provided the model case, borderline and contrary cases
and empirical referents to illustrate the concept of
deprescribing.

Deprescribing is the concept that involves reducing
medications to reduce the risks associated with
polypharmacy; it is an intrinsically individualised pro-
cess with the intent to improve patient outcomes. It
recognises that the appropriateness and usefulness of
medication changes as health and life goals change.
Deprescribing is applied with varying degrees of preci-
sion, although is recognisable in practice. The person
who withdraws a statin in a palliative care setting is
deprescribed, while the person who stops one antihy-
pertensive to start another because of side effects is not
deprescribed. Despite the ambiguities, the defining attri-
butes of deprescribing such as patient-centred care, the
intended outcomes, the process, and the appropriate
medication use, distinguish deprescribing as a concept.9

The main strength of this paper is the use of the
Walker and Avant method to provide a structure to
methodically analyze abstract concepts. We have eluci-
dated the defining elements of the concept and elements
that are not related to the concept. Examples are pro-
vided to guide a unified understanding of what the con-
cept describes. The manuscript is an in-depth analysis of
what the word has been used to describe with clear
boundaries set to guide future use. This paper has sev-
eral weaknesses worth noting. The main weakness is
that the approach to data extraction could be considered
subjective. Further, the paper focuses on deprescribing
in older people, and it cannot be generalised that the
concept would be applied consistently in other popula-
tions. Likewise, the inclusion criteria were peer-
reviewed papers that included the term deprescribing or
its variants in their title or abstract. The search strategy
focusing solely on the word itself may exclude papers
that exemplify the concept but did not use the word
deprescribing. Similarly, the concept analysis did not
include the usage of the word in consumer resources
and grey literature. Limiting the concept analysis to
peer-reviewed papers in older adults allowed us to anal-
yse the concept in a defined situation as applied by
researchers and clinicians interested in medication use
for older adults.

Interventions to optimise medication use for older
people are complex. Reviews on deprescribing
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interventions have repeatedly commented on the chal-
lenge to identify relevant research due to the inconsis-
tent use of a common word.2,32,33,54 As described earlier,
the use of the word ‘deprescribing’ is a suggested

approach to link relevant research.30,31 This challenge to
search and retrieve relevant research is a barrier to
research distribution. By clarifying the concept of depre-
scribing, this research could support the uptake of the

Table 4 Contrary case

Mr Jones is aged 76 years. He lives in a residential aged care facility. He is cognitively intact and can perform many activities of daily
living with minimal assistance.
Blood pressure: 145/90 mmHg
Heart rate: 87 beats per minute
Mini-Mental State Examination (MMSE): 28
Modified Bartel Index (MBI) score: 82
Cornell Scale for Depression Score: 5

Vitamin D: 39 nmol/L at the end of winter
Medical history:
Paroxysmal atrial fibrillation – diagnosed 5 years ago

His CHADS2 (congestive heart failure, hypertension, age greater than 75, diabetic and history of stroke) score then was one, and
he and his doctors agreed to use aspirin to prevent a future ischemic event

Amiodarone was prescribed for the atrial fibrillation

Hypertension – diagnosed 5 years ago
Osteoarthritis – pain currently well controlled, with occasional twinges
Hypothyroidism – diagnosed 3 months ago
Weight has reduced since admission to aged care facility 1 year ago and diet has improved.
Gastric reflux symptoms – current

Medication Strength Dose Decision Rationale

Amiodarone 100 mg One tablet daily Cease Amiodarone is ceased and metoprolol is
commenced. The metoprolol is intended
to be used as rate control and for blood
pressure control.

Aspirin 100 mg One tablet daily Cease Mr Jones’ CHADS2 score is now two (one
point for each of hypertension and age).
His aspirin is ceased and warfarin is
commenced.

Perindopril 5 mg One tablet daily Continue
Atorvastatin 80 mg One tablet daily Continue Mr Jones is under 80 and has existing cardiac

disease
Thyroxine 100 micrograms One tablet daily Continue Monitor as the need may change over the

next 6 months after ceasing amiodarone
Paracetamol 500 mg Two tablets twice daily Continue (dose form changed) Changed to paracetamol sustained release

665 mg taken two tablets three times daily
to reduce dose administration times

Warfarin Variable Variable Commenced
Pantoprazole 20 mg One tablet daily Commenced

Changes:
The amiodarone is ceased and metoprolol is commenced.
He is identified as having gastric reflux, and pantoprazole is commenced as a gastro-protective agent and for symptom control
He is identified as having low vitamin D, so vitamin D supplementation is commenced.
Why is it not deprescribing? It is optimising
Amiodarone is ceased and a beta-blocker commenced after hypothyroidism is identified.
The aspirin is ceased and warfarin is commenced as his risk factors have changed.
Pantoprazole is commenced as an untreated symptom was identified.
Vitamin D is commenced as an untreated condition was identified.
The medications were not ceased to manage polypharmacy. Although two of his medicines have been deprescribed, this was done to opti-
mise his regimen, not to deprescribed medications. He is on more medications overall, although the regimen is more appropriate.

© 2017 The Society of Hospital Pharmacists of Australia Journal of Pharmacy Practice and Research (2017)
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References

word deprescribing as applied to this research. The con-
sistent use of the word deprescribing will enable
researchers to retrieve relevant work on the topic. The
implication for clinical practice is that a defined concept
can improve communication between healthcare profes-
sionals to develop strategies to optimise medication use
that includes deprescribing interventions.

Clarification of deprescribing is fundamental to ensure
that we have a shared concept for application in clinical
practice and future research. This concept analysis has
identified deprescribing as a patient-centred process to
withdraw medications with the intention to achieve
improved health outcomes through discontinuation of
one or more medications that are potentially either
harmful or no longer required. Deprescribing is a conse-
quence of the changing health and care goals over time,
as well as polypharmacy and adverse effects. Deprescrib-
ing can have consequences on adherence, cost, adverse
drug withdrawal effects and health outcomes.
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Background

The introduction provided the context for the thesis with  a thorough overview to 

deprescribing conceptually and practically. A published narrative review of  deprescribing 

in older people provided the rationale for deprescribing interventions by introducing the 

complexities of  medication management for older people. The concept of  deprescribing 

was analysed by applying a theoretical framework.

This second section of  the thesis aims to collate and analyse available evidence as described in 

the thesis structure outlined in Chapter One. This chapter presents the first of  two chapters 

that report the identification and evaluation of  the available research on deprescribing 

interventions in older people. 

This chapter is presented as the published protocol for the systematic review.
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Review question/objective 

The objective of this review is to identify the effectiveness of deprescribing interventions on 
health-related outcomes. 

More specifically, the objectives are to identify: 

The effectiveness of deprescribing interventions on health, quality of life and mortality in older people, 
defined as those aged 65 years and above. 

Background 

Older people commonly use multiple medicines to manage chronic health conditions. In this population, 
medicines are frequently associated with adverse drug reactions (ADRs), falls risk and may have a 
negative impact on both cognition and quality of life.1 There is often genuine uncertainty whether the 
benefit or risk of taking the medication is greater. 

Medication-related harms are a significant public health risk in the older population. It is estimated that 
at least 80,000 Australian hospital admissions annually are related to medication use.2 Evidence 
demonstrates that over 40% of a-related hospital admissions may be preventable.3 The news does not 
improve post-discharge, where 17.7% of older people with hospital admissions for ADRs are readmitted 
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with a follow-up ADR within three years.4 The prevalence of medication-related harm highlights the 
potential for medications to cause significant harm as well as benefit in older people. 

There is reasonable doubt if older people benefit from all of their medications.5 Long-term 
antihypertensive, diuretic, antipsychotic and hypnotic medications can be ceased in a sizeable minority 
of older people without symptom return.5 For example, the second Australian national blood pressure 
study cohort found that 36% of normotensive older people treated with antihypertensive medications 
remained normotensive post-withdrawal.6 This evidence suggests a significant minority of older people 
take unnecessary medications. The factors and reasons for this are poorly understood, though may 
include disease progression, physiological ageing, or lifestyle changes. 

Deprescribing is hypothesized as an intervention to reduce the risks associated with older people using 
medicines.7 Deprescribing balances the expected benefits from medication against the known risks, 
accounting for potential drug interactions, ADRs, co-morbidities and life expectancy.5 Deprescribing 
includes drug withdrawal, drug discontinuation, tapering, or even substitution of the target medicine.8,9 
Medications are tapered when a rebound syndrome or physiological withdrawal is expected.10,11 

First appearing in the literature in 2003, the term deprescribing is a growing area of research.12 The first 
review on the topic in 2008 supported evidence that some medications could be safely and successfully 
withdrawn.5 A 2009 systematic literature review discussed criteria for inappropriate medications and 
interventions to reduce their use including, but not limited to, regulatory policies, pharmacist-based, 
geriatric medicine services and multidisciplinary team-based interventions.13 A 2012 review 
investigated the risks of polypharmacy, the challenges of discontinuing medications, interventions to 
reduce medication prescribing and the effectiveness of interventions to reduce medication exposure 
and found that although different interventions can reduce medication exposure, the evidence for 
clinical efficacy and sustainability is both insufficient and conflicting.14 In 2013, a qualitative systematic 
review investigated the patient-reported barriers and enablers to deprescribing that discussed patient 
attitudes and perceptions of medications and found that multiple competing enablers and barriers 
influence a consumer's decision to deprescribe a medication.15 

One of the major drawbacks of these reviews is that they discussed the effect on clinical outcomes of 
withdrawing only one medication, or only the intervention to withdraw the medication. The proposed 
systematic review will investigate the effectiveness of deprescribing one or more medications and their 
effect on clinical outcomes for older people, and more importantly if it is safe. 

Keywords 

deprescribing; drug discontinuation; drug withdrawal; drug tapering; aged; elderly 
  



Page 53Chapter 4: Methodology for a systematic review

Too much of  a good thing? Continuing and deprescribing medications for older people

Types of  participants

Inclusion criteria

Types of  

intervention(s)

Methods

Types of  outcomes

JBI Database of Systematic Reviews & Implementation Reports  2014;12(4) 124 - 134 

 

10.11124/jbisrir-2014-1394 Page 126 

Inclusion criteria 
Types of participants 

This review will consider studies that include people aged 65 years and older who are prescribed one or 
more regular medications at the beginning of the study. 

65 years and older will be defined as studies where one of the following applies: 

 The mean participant age is 65 years or older. 

 Greater than 75% of participants are aged 65 years and older. 

 The data from people aged 65 years and older can be extracted. 

There will be no limitation on setting; therefore the review will include studies that are community-based, 
residential care, or hospital-based. 

Studies that include only moribund, terminal, or palliative participants will be excluded. 
Types of intervention(s)/phenomena of interest 

This review will consider studies that evaluate deprescribing by a health professional of one or more 
regular prescription medications. These interventions include drug withdrawal, drug discontinuation, 
dose reduction and dose tapering. These will be compared to either no comparator or usual care, 
namely the continuation of the prescribed medication. 
Types of outcomes 

This review will consider studies that include the following outcome measures: 

1. Mortality 

2. Physical Health 

• Physiological Measures (i.e. blood pressure, electrolytes) 

• Psychological Measures (i.e. Cornell Score) 

• Falls 

• Absence of adverse effects attributable to the deprescribed medicine(s) 

3. Cognitive function 

4. Quality of Life (by standardized measure) 

5. Effect on medication regime (measured using a standard); e.g. Number of medications, Drug Burden 
Index score, Medication Appropriateness Index, Prescribing Quality Index 2. 

6. Adverse Drug Withdrawal Events, which can be categorized into: 

• Emergence of a new condition 

• Return of the original condition 

• Physiological withdrawal 

• Idiopathic 
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Types of studies 

This review will consider both experimental and observational study designs including randomized 
controlled trials, non-randomized controlled trials, quasi-experimental, before and after studies, 
prospective and retrospective cohort studies, case control studies and analytical cross sectional studies 
of deprescribing interventions of one or more prescription medications in older people for inclusion. 

Search strategy 

The search strategy aims to find both published and unpublished studies. A three-step search strategy 
will be utilized in this review. An initial limited search of MEDLINE and CINAHL will be undertaken, 
followed by analysis of the text words contained in the title and abstract, and of the index terms used to 
describe the article. A second search using all identified keywords and index terms will then be 
undertaken across all included databases. Thirdly, the reference lists of all identified reports and articles 
will be searched for additional studies. Studies published in English will be considered for inclusion in 
this review. 

Studies published at any time up to the commencement of the search will be considered for inclusion in 
this review. 

The databases to be searched include: 

EbscoHost (CINAHL Plus, Health Source: Nursing/Academic Edition, Academic Search Premier), Ovid 
(Medline, DARE), Scopus and Web of Science. 

The search for unpublished studies will include: 

Relevant conference proceedings and abstracts, years 2009-current only (database restrictions), will be 
searched through Elsevier (Embase). Theses and dissertations, in a similar area, will be identified by 
searching ProQuest (Dissertations and Theses Global) 

Initial keywords to be used will be: 

• deprescribing 

• prescribing OR prescription OR drug OR medication OR polypharmacy 

combined with 

• inappropriate OR reduc* OR stop* OR withdraw* OR cessation OR ceas* OR discontinu* 

combined with 

• words to indicate aged 65 years and older: aged OR ageing OR 65 years OR geriatric OR older adult 
OR older OR elderly OR veteran 

Assessment of methodological quality 

Papers selected for retrieval will be assessed by two independent reviewers for methodological validity 
prior to inclusion in the review using standardized critical appraisal instruments from the Joanna Briggs 
Institute Meta-Analysis of Statistics Assessment and Review Instrument (JBI-MAStARI) (Appendix I). 
Any disagreements that arise between the reviewers will be resolved through discussion, or with a third 
reviewer. 
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Data collection 

Data will be extracted from papers included in the review using the standardized data extraction tool 
from JBI-MAStARI (Appendix II). The data extracted will include specific details about the interventions, 
populations, study methods and outcomes of significance to the review question and specific 
objectives. The original authors will be contacted if there is missing information, or to clarify unclear 
data. 

Data synthesis 

Quantitative data will, where possible, be pooled in statistical meta-analysis using JBI-MAStARI. All 
results will be subject to double data entry. Effect sizes expressed as odds ratios (for categorical data) 
and weighted mean differences (for continuous data) and their 95% confidence intervals will be 
calculated for analysis of the outcomes for deprescribing each medication or medication class. 
Heterogeneity will be assessed statistically using the standard Chi-square and also explored using 
subgroup analyses based on the different study designs included in this review. Where statistical 
pooling is not possible, the findings will be presented in narrative form including tables and figures to aid 
in data presentation where appropriate. 

Subgroup analysis will be undertaken of deprescribing a single medication rather than deprescribing 
two or more medications. If possible, a subgroup analysis will be undertaken of participants aged under 
80 years and those aged over 80 years, or those with cognitive impairment compared to cognitively 
intact older people. 
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This chapter is presented as a published paper. It is the second chapter that reports the 
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Background

The second section of  the thesis is continued, which aims to collate and analyse the available 

evidence for deprescribing interventions in older people. The previous chapter presented the 

published protocol for the systematic review.  The pubished systematic review is presented 

in this chapter.

The protocol for the systematic review outlined the objective, which was to compile evidence 

for deprescribing interventions intended to reduce one or more medications in older people 

across all settings. It aimed to investigate whether deprescribing interventions in older people 

reduce medication use, and whether these interventions are safe and effective to modify 

mortality and health outcomes. The protocol pre-specified two subgroup analyses, namely 

age (people aged 65 – 79 years, and over 80 years) and those with and without dementia. 

This chapter is presented as a published paper.
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AIMS
Deprescribing is a suggested intervention to reverse the potential iatrogenic harms of inappropriate polypharmacy. The review
aimed to determine whether or not deprescribing is a safe, effective and feasible intervention to modify mortality and health
outcomes in older adults.

METHODS
Specified databases were searched from inception to February 2015. Two researchers independently screened all retrieved articles
for inclusion, assessed study quality and extracted data. Data were pooled using RevMan v5.3. Eligible studies included those where
older adults had at least one medication deprescribed. The primary outcome was mortality. Secondary outcomes were adverse drug
withdrawal events, psychological and physical health outcomes, quality of life, and medication usage (e.g. successful deprescribing,
number of medications prescribed, potentially inappropriate medication use).

RESULTS
A total of 132 papers met the inclusion criteria, which included 34 143 participants aged 73.8 ± 5.4 years. In nonrandomized
studies, deprescribing polypharmacy was shown to significantly decrease mortality (OR 0.32, 95% CI: 0.17–0.60). However, this
was not statistically significant in the randomized studies (OR 0.82, 95% CI 0.61–1.11). Subgroup analysis revealed patient-
specific interventions to deprescribe demonstrated a significant reduction in mortality (OR 0.62, 95% CI 0.43–0.88). However,
generalized educational programmes did not change mortality (OR 1.21, 95% CI 0.86–1.69).

CONCLUSIONS
Although nonrandomized data suggested that deprescribing reduces mortality, deprescribing was not shown to alter mortality in
randomized studies. Mortality was significantly reduced when applying patient-specific interventions to deprescribe in random-
ized studies.

WHAT IS ALREADY KNOWN ABOUT THIS SUBJECT
• Polypharmacy in older adults is correlated to poor health outcomes.
• Deprescribing is one proposed intervention to reduce the harm associated with polypharmacy.
• Limited evidence is available to support deprescribing as an intervention.

British Journal of Clinical
Pharmacology

Br J Clin Pharmacol (2016) 82 583–623 583

© 2016 The British Pharmacological Society DOI:10.1111/bcp.12975
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implicit or explicit prescribing tools, success of deprescribing
or total number of medications.

Types of studies. This review considered for inclusion both
experimental and observational studies of deprescribing of
one or more prescription medications in older people. These
were defined as studies where the stated aim or effect of the
intervention was to reduce medication. The review included
experimental study designs (randomized controlled studies
(RCTs), quasi-randomized controlled studies, and
nonrandomized controlled studies) as well as observational
study designs with concurrent controls (prospective and
retrospective cohort studies, case-control studies), and
observational studies without concurrent controls
(historical cohort studies, two or more single arm studies,
and before and after studies).

Studies available in English at any time up to the com-
mencement of the search on 11 February 2015 were consid-
ered for inclusion in this review.

Search strategy
The search strategy aimed to identify both published and
unpublished studies, and has previously been described in
detail [24]. Briefly, databases were searched from inception
to February 2015. EbscoHost (CINAHL Plus, Health Source:
Nursing/Academic Edition, Academic Search Premier), Ovid
(Medline, DARE), Scopus, Web of Science, Elsevier (Embase)
and ProQuest (Dissertations and Theses Global) were searched
to identify published papers and grey literature. National
Institutes of Health Trials Register, AustralianNew ZealandClin-
ical Trials Registry and European Union Clinical Trials Register
were searched for ongoing trials. The search terms used were:

1. prescribing, prescription, drug, medication, polypharmacy, indi-
vidual generic drug names, drug classes and therapeutic
classes

2. deprescrib*, inappropriate, reduc*, stop*, withdraw*,
cessation, ceas*,discontinu*

3. aged OR ageing OR 65 years OR geriatric OR older adult OR
older OR elderly OR veteran

4. 1 AND 2 AND 3

The detailed Medline database search is available in the
supplementary file. The reference lists of all identified papers
were scanned for relevant studies.

Data collection and analysis
Selection of studies. Two researchers independently screened
the titles and abstracts of all records retrieved. Full texts of all
articles were retrieved that appeared to meet the selection
criteria and for those that could not be adequately assessed
from the information given. Two researchers independently
assessed the full-text articles for eligibility. They resolved
any differences through consensus, and where consensus
was not achieved, a third researcher made the final decision.

Data extraction and management. An electronic data extraction
form was designed using DistillerSR online application [27].
One researcher independently extracted details of included
articles, which were verified by a second researcher. Information

extracted included the study design and size, intervention
dates, setting, participants’ age, sex, whether participants
were living with dementia, the inclusion and exclusion
criteria, medication targeted for deprescribing, withdrawal
schedule, reported outcomes, follow-up duration and
funding source.

For studies where the stated aim or effect of the interven-
tion was to deprescribe polypharmacy, we extracted
additional information about themethod used to identify target
medication.We extracted data onwhether the interventionwas
patient-specific or educational. Deprescribing interventions
were defined as patient-specific when (i) the investigators iden-
tified target medications to deprescribe and implemented the
process (investigator-led interventions), and (ii) the investiga-
tors undertook medication reviews to identify target
medications to deprescribe, and then recommended to
the prescribing doctors that they deprescribe the medica-
tions (medication reviews). Education interventions were
defined as those where health care professionals were
provided with education sessions with the intention to re-
duce medication use through modified behaviours.

Missing data. The original authors were contacted to obtain
missing information or clarify unclear data. Where this was
not successful, we conducted the analysis with only the
available data.

Assessment of risk of bias. Two reviewers independently
assessed the risk of bias [27]. The second reviewer was
blinded to author, year and place of publication. The
Cochrane Collaboration’s ‘Risk of Bias’ tool was used to
assess the risk of bias for each included RCT [28, 29]. For
studies other than RCTs, we modified the standard tool
using the recommendations from the Cochrane Handbook
and combined it with the Newcastle-Ottawa tool [29].

Assessment of reporting biases. Risk of reporting bias was
assessed using funnel plot asymmetry, where data from
more than ten similar studies were pooled [29].

Unit-of-analysis issues. Included studies reported in two or
more papers were combined into a single study. We extracted
data from each report separately, and then combined
information across the multiple data collection forms.

For multi-arm studies, the authors used their judgement
to identify the most relevant intervention and control group
to enter into the meta-analysis. If three or more groups were
relevant to the review, then we combined the groups from
multiple arms studies into a single group in RevMan v5.3
[30]. This was done to avoid the possibility of introducing
bias caused by using one control group for multiple statistical
comparisons. Where studies reported an outcome at multiple
time points, we used the data from the last time point [29].

For crossover studies and factorial study designs, the anal-
ysis techniques used intended to avoid potential unit-of-
analysis issues. For crossover studies, we used only data from
the first phase of crossover studies. For studies that used a fac-
torial design, the group that received only the deprescribing
intervention were selected and compared to the group that
received neither intervention.

Effect of deprescribing in older adults on mortality and health

Br J Clin Pharmacol (2016) 82 583–623 585
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Data synthesis. Where possible, quantitative data from
studies were pooled for statistical meta-analysis using
RevMan v5.3 [30]. Data were pooled based on the
medication(s) deprescribed regardless of the intervention
technique. Studies were pooled as ‘polypharmacy’ where
the stated aim or effect of the intervention was to reduce
medications across three or more medications or classes.
Data from RCTs were not combined with data from other
study designs. We further separated comparative studies
with and without concurrent control groups.

Forest plots were produced where three or more studies
were included in a meta-analysis.

Data in tables are presented in order of polypharmacy and
then by therapeutic class based on the Anatomical Therapeu-
tic Classification (ATC) codes.

Randomized studies. The Mantel-Haenszel method using
the fixed effects model was used to pool RCTs. If
heterogeneity was detected, we chose the random effects
model. Where one or more of the original studies used a
cluster-randomization method, we used the generic inverse-
variance method rather than the Mantel-Haenszel method.

Nonrandomized studies with concurrent control groups. The
generic inverse-variance method with a fixed effects model
was used to pool data [29]. If heterogeneity was detected, we
chose the random effects model.

Nonrandomized studies without a concurrent control group.
The data were reported narratively for these studies [29].

Dichotomous data. Effect sizes and their 95% confidence
intervals were expressed as odds ratios (OR). Where a study
reported zero events in both arms, the study was excluded
from the meta-analysis [29].

Continuous data. Effect sizes and their 95% confidence
intervals were expressed as weighted mean differences
(MD). Where studies reported the mean but not the
standard deviation, we have looked for other reports of
variance for continuous data. If other measures of variance
have been given, such as standard error or 95% confidence
interval and P-values, we have entered these data into
RevMan 5.3 to calculate the standard deviation [30]. We
chose the larger of the two values where the significant
decimal places in a measure of variance had been rounded
and resulted in an uneven spread. We sought the standard
deviation from the study author where insufficient detail of
variance was provided in the paper to calculate the standard
deviation. Where the detail of variance was still unavailable,
the study was excluded from the meta-analysis.

Assessment of heterogeneity. Heterogeneity was assessed
visually with forest plots where applicable. Heterogeneity
was quantitatively assessed using the standard Chi-square
and defined as either I2 ≤ 50% or P > 0.1 [29].

Subgroup analysis. Subgroup analyses were undertaken
when ten or more studies investigating the same
deprescribing target medication(s) reported an outcome.
The subgroup analyses were based on age (participants aged

under 80 years and those aged 80 years and over), cognitive
function (participants living with dementia and cognitively
intact participants) and intervention method (patient-
specific interventions and educational programmes). The
subgroups based on age and cognitive function, which were
prespecified in the protocol as the old-old and people living
with dementia, are demographic groups where there is often
sparse clinical evidence to support medication use, and
often have greater or specific health care needs.

Results

Description of studies
Results of the search. The initial search identified 27 086
records, and 1378 were identified through other methods
(Figure 1). A total of 497 full papers were retrieved for
further examination, and 132 papers reported 116 studies
that met the inclusion criteria (Figure 1) [31–162].
Additional information was sought from the authors of 18
studies [41, 43, 48–50, 57, 59, 65, 77, 84, 88, 92, 99, 104,
105, 109, 119, 160]. Five authors responded to this request
for further information [84, 88, 92, 99, 109].

Included studies
A detailed summary of all included studies is presented in
Table 1 for deprescribing polypharmacy (three or more med-
ications or classes) and Table 2 for deprescribing individual
targets, and a description of each included study is presented
in Results S1. These included studies are summarized in tables
based on study design and sorted by deprescribing target
(Table 3, Tables S2 and S3).

Study design
Included studies were RCTs (participants = 17 428; studies =
56) [32, 36–38, 40–43, 45–50, 53, 55, 57–59, 62, 63, 68,
76–78, 81, 82, 84, 86, 88, 90, 92, 99, 102, 106, 112, 116,
118–120, 123, 129, 135, 142–145, 147, 149, 152, 157, 159,
161], comparative studies with a concurrent control group
(participants = 14 522; studies = 22) [31, 33, 34, 39, 44, 51,
52, 54, 56, 60, 64, 66, 69–75, 79–81, 83, 87–89, 91, 93–98,
101, 104, 105, 107–109, 111, 113, 114, 117, 122, 124–126,
132–134, 137, 139–141, 146, 148, 150, 156, 158, 160, 162],
and comparative studies without a concurrent control group
(participants = 2207; studies = 37) [33, 34, 39, 44, 51, 56, 64,
66, 69, 71–75, 79, 83, 87–89, 91, 93–96, 98, 104, 105, 107–109,
113, 117, 124, 126, 134, 140, 141, 148, 156, 160]. Follow-up
was for a weighted mean (SD) of 15.5 ± 17.4 months.

Participants
The 34 143 participants had a mean age of 73.8 ± 5.4 years,
and 51.8% were male. The mean age was over 80 years in 38
studies (4833 participants) [33–35, 37–40, 44–46, 50, 62, 74,
78–80, 84, 86, 94, 108–110, 112, 119, 120, 123]. Thirty-three
studies included people living with dementia (6090 partici-
pants) [34, 36, 37, 40, 45, 50, 62, 63, 77–81, 94, 102, 107,
109, 110, 112, 120, 123, 131, 133], and another six studies
were unclear whether they included participants living with
dementia (429 participants) [38, 55, 74, 145, 150, 160].

A. T. Page et al.
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Figure 1: Selection process for included papers

Setting

Interventions

Setting. Fourteen studies were set in hospital [34, 46, 55, 60,
64, 77, 80, 94, 99, 101, 111, 119, 145], 29 in residential aged
care facilities [36, 37, 39, 40, 44, 45, 50, 51, 74, 78, 83, 86,
93, 107, 108, 112, 120, 123, 131, 133, 137, 139, 146, 147,
149, 155, 160, 162], and 73 were community based,
which included outpatient facilities, general practice and
retirement villages [31–33, 41–43, 47–49, 52–54, 56–59, 62,
63, 65, 66, 68–73, 76, 79, 81, 82, 84, 87–92, 95–98, 102, 104–
106, 109, 110, 113, 114, 116–118, 122, 124–126, 129, 132,
134, 135, 140–144, 150, 152, 156–159, 161]. One study
included participants based in the community and

residential aged care [38], and another was based in
community and hospital [75].

Interventions
Deprescribing single medications was the most common type
of intervention investigated. These included deprescribing (i)
a single medication (e.g. atenolol) [31, 41, 42, 49, 51, 54, 56,
60, 62–65, 69–71, 74, 81, 90, 92, 104, 106, 108, 109, 117,
118, 129, 134, 135, 140, 144, 147, 158, 160, 161]; (ii) a single
pharmacological class (e.g. beta-blockers) [52, 53, 59, 82,

Figure 1
Selection process for included papers

Effect of deprescribing in older adults on mortality and health
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Table 1
Characteristics of included studies deprescribing polypharmacy (three or more drugs or drug classes). Presented in order of study design (highest level of evidence to lower levels of evidence)
and then chronological order

Reference
Intervention
type

Tool to
identify
targets

Study
design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender
male
(Percentage)

Mean
age of
participants
in years

Includes
participants
with dementia Outcomes

Potter et al.
[123]

Investigator-initiated
deprescribing – doctor
led (patient-specific)

Modified Good
Palliation-Good
Practice tool

Randomized
controlled
study

Australia Residential
care

12 95 48 84.3 Yes Median number
of regular medicines

Cognitive
function
Independence in
activities of daily living

Falls

Fractures

Sleep quality

Bowel function

Quality of life

Mortality

Dalleur
et al. [55]

Medication-review
by multidisciplinary
team to
recommend
deprescribing
targets
(patient-specific)

STOPP
criteria

Randomized
controlled
study

Belgium Hospital 12 158 34 Not stated
- median:
84 years

Unclear - 26
participants
are described as
having a
‘cognitive
disorder’

Proportion of
potentially
inappropriate
medicines ceased
between hospital
admission and
discharge

Characteristics
associated
with discontinuation
of potentially
inappropriate
medicines
at discharge

Proportion of
potentially
inappropriate
medicines that
were still
discontinued 1 year
after discharge

Clinical significance
of the
STOPP-related
recommendations

Mortality

García-Gollarte
et al. [78]

Education to
nursing home
physicians

STOPP/START
criteria

Randomized
controlled
study

Spain Residential
care

6 1018 73 84.4 Yes, 1010 (99%) STOPP/START
criteria – participants
with at least
one item
Falls

(continues)
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Table 1
(Continued)

Reference
Intervention
type

Tool to
identify
targets

Study
design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender
male
(Percentage)

Mean
age of
participants
in years

Includes
participants
with dementia Outcomes

Delirium, number
of episodes

Mortality

Physician
visits

Emergency
department visits

Hospital
in-patient days

Pitkala et al.
[120]

Education to
nursing staff
at aged
care facilities

Beers Criteria Randomized
controlled
study

Finland Residential
care

12 227 29 82.9 Yes Proportion of
persons using
inappropriate,
anticholinergic
or more
than two
psychotropic drugs

Change in
the mean
number of
inappropriate,
anticholinergic and
psychotropic drugs

Number of
hospitalizations

Ambulatory
service utilization

15D HRQOL
measure

Mortality

Beer et al.
[38]

Investigator-initiated
deprescribing – doctor
led (patient-specific)

Pre-specified
list of target
medications

Randomized
controlled
study

Australia Residential care
Community

3 44 32 81 Unclear –
mean MMSE
27 ±
2 so may include
participants
with mild
dementia

Short-form
36 health survey

EuroQol 5-D
visual analog scale

Sleep quality

MMSE

Medication
Adherence

Mortality

Gallagher
et al. [77]

Medication-review
by doctors
to recommend
deprescribing targets
(patient-specific)

STOPP/START
criteria

Randomized
controlled
study

Ireland Hospital 6 400 45 Unstated
(median 74.5)

Yes Medicine
Appropriateness Index

Assessment of
Underutilization
indexSTOPP/START
criteria –

participants with

(continues)

Effectofdeprescribing
in

olderadultson
m
ortality

and
health

BrJClin
Pharm

acol(2016)82
583

–623
589



Page 67
C

hapter 5: System
atic review

 of the literature

Too m
uch of a good thing? C

ontinuing and deprescribing m
edications for older people

Table 1
(Continued)

Reference
Intervention
type

Tool to
identify
targets

Study
design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender
male
(Percentage)

Mean
age of
participants
in years

Includes
participants
with dementia Outcomes

at least
one item

Falls

All cause
mortality

Duration of
initial hospital stay

Hospital
readmission

General
practitioner visits

Gnjidic et al.
[84]

Medication-review
to recommend
deprescribing
targets
(patient-specific)

Drug Burden
Index

Randomized
controlled
study

Australia Community 3 115 73 80.4 No Frequency of
use of
Drug Burden
Index regularly
scheduled and/or
as-needed
drugs across
different drug
classes at
baseline and
prescribing change
at follow-up

Impact of
study intervention
on prescribing
change

Barriers to
reducing regularly
scheduled Drug
Burden Index drugs

Mortality
Weber et al.
[159]

Medication-review
by pharmacist
or doctor
to recommend
deprescribing
targets
(patient-specific)

No identification
method tool
specified

Randomized
controlled
study

USA Community 15 620 21 76.9 Yes Medication
use

Falls, percentage
of participants
who reported
at least
one fall

Mortality
Allard et al.
[32]

Medication-review
to recommend
deprescribing targets
(patient-specific)

List of potentially
inappropriate
medications list
developed by the
Quebec
Committee
on Drug Use

Randomized
controlled
study

Canada Community 12 503 17 80.4 No Total number
of potentially
inappropriate
medicines
per person

Total number
of medicines

(continues)
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Table 1
(Continued)

Reference
Intervention
type

Tool to
identify
targets

Study
design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender
male
(Percentage)

Mean
age of
participants
in years

Includes
participants
with dementia Outcomes

in the
Elderly

prescribed
per person

Number of
subjects with
at least
one potentially
inappropriate
medicine

Mortality

Campbell
et al. [47]

General
Practitioner
to identify
participants,
investigator-led
intervention – doctor
led (patient-specific)

Pre-specified
list of target
medications
(benzodiazepine,
any other
hypnotic or
any antidepressant
or major
tranquilizer)

Randomized
controlled
study

New Zealand Community 10 93 24 74.6 No Falls

Tabloski
et al. [142]

Investigator-initiated
deprescribing –

nurse-led
(patient-specific)

Pre-specified
list of
target medications
(sedative-hypnotic
medications)

Randomized
controlled
study

USA Community 1.25 20 0 77.5 No Sleep
complaints

Time in
bed (minutes)

Sleep
latency (minutes)

Total sleep
time (minutes)

Sleep (minutes)

Sleep
efficiency (score)

Longest Sleep
Period (minutes)

Number
of wakes

Wake After
Sleep
Onset (minutes)

Hanlon
et al. [88]

Investigator-initiated
deprescribing –

pharmacist led
(patient-specific)

Medicines
Appropriateness
Index

Randomized
controlled
studyAND
Before-and-
after
study (2 papers)

USA Community 12 207 61 Unstated
(median
69 years)

No Medicine
Appropriateness Index

Health-related
quality of
life using
Short-form
36 health survey

Adverse
drug reactions

(continues)
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Table 1
(Continued)

Reference
Intervention
type

Tool to
identify
targets

Study
design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender
male
(Percentage)

Mean
age of
participants
in years

Includes
participants
with dementia Outcomes

Patient medication
compliance and
knowledge

Adverse drug
withdrawal effects

Medicines
associated
with adverse
drug withdrawal
effects

Predictive factors
of adverse
drug withdrawal
effects

Mortality

Pitkala et al.
[122]

Investigator-initiated
deprescribing – doctor-
led (patient-specific)

Health
professional
judgment
(no list, criteria,
or tool used)

Pseudo-
Randomized
controlled study

Finland Community Unstated 174 34 77 Yes Drug utilization

Salonoja et al.
[132]

Investigator-initiated
deprescribing – doctor-
led (patient-specific)

Three pre-specified
lists of target
medications
based on
falls-risk increasing
medications and
psychotropic
medications

Nonrandomized
controlled study

Finland Community 48 591 11 Unstated
(minimum
age 65)

No Number of
falls in
total (i.e. one
person may
have had
one or
more falls,
so can
contribute more
than once)

Number of
people falling
(i.e. just if
the person
has fallen
at least once)

Risk of
a fall
that required
medical treatment
(regression –

deprescribing group
is reference group)

Muir et al.
[111]

Medication-review by
doctor after provided
with medication
reconciliation and
medicine list
(patient-specific)

Health
professional
judgment
(no list, criteria,
or tool used)

Nonrandomized
controlled study

USA Hospital 1.25 to 1.75 836 99 65.2 No Change in
medications
and doses

Number of
admission and

(continues)
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Table 1
(Continued)

Reference
Intervention
type

Tool to
identify
targets

Study
design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender
male
(Percentage)

Mean
age of
participants
in years

Includes
participants
with dementia Outcomes

discharge
medications
by drug class

Proportions of
patients taking
individual
medications

Van Der Velde
et al. [150, 151]

Investigator-initiated
deprescribing –

doctor-led
(patient-specific)

Pre-specified
list of target
medications
(falls-risk
increasing
medications)

Case-control
Study

The Netherlands Community 2 141 26 78.4 Unclear Risk of
a fall during
follow-up

Mobility testing

Yeh et al. [162] Education to
primary care
physicians at
nursing homes via
mail (education)

Clinician-Rated
Anticholinergic
Score (CR-ACHS)
and pre-
specified list of
target medications
(Beta-blockers,
benzodiazepines,
antidepressants,
atypical
antipsychotics)

Prospective
cohort study

Taiwan Residential care 3 67 100 83.4 Yes Clinician-Rated
Anticholinergic Score
MMSE

Modified
Bartel Index

Hospital admissions
Mortality

Garfinkel et al.
[80]

Investigator-initiated
deprescribing –

doctor led
(patient-specific)

Good Palliation-
Good Practice tool

Prospective
cohort study

Israel Hospital 12 190 31 81.2 Yes Successful
deprescribing

Mortality

Admitted to
acute care facility

Medicine cost

Kroenke et al.
[101]

Medication-review
by doctors to
recommend
deprescribing targets
(patient-specific)

Health professional
judgment
(no list, criteria,
or tool used)

Prospective
cohort study

USA Hospital 6 79 59 72.3 No Mean number
of medicines

Daily dose

Garfinkel et al.
[79]

Investigator-initiated
deprescribing –

doctor led
(patient-specific)

Good Palliation-
Good Practice tool

Before-and-
after study

Israel Community 19.2 70 39 82.8 Yes Symptom recurrence
after discontinuation

Successful
deprescribing rate

Global
assessment scale

Cognitive function
- MMSE

Hospital
admission

(continues)
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Table 1
(Continued)

Reference
Intervention
type

Tool to
identify
targets

Study
design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender
male
(Percentage)

Mean
age of
participants
in years

Includes
participants
with dementia Outcomes

Commenced
recommended
new medicine

Gerety et al.
[83]

Medication
review by
pharmacists to
recommend
deprescribing targets
(patient-specific)

Health professional
judgment (no list,
criteria, or tool
used)

Before-and-
after
study

USA Residential care 6 132 Unstated 70.1 No Incidence and
severity of
adverse drug events

Incidence and
severity of
adverse drug
withdrawal events

Demographic factors
associated with
risk of adverse drug
events and adverse
drug withdrawal
events.

Change in medicine
use

A
.
T
.
P
a
g
e
e
t
a
l.

5
9
4

B
r
J
C
lin

P
h
a
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a
c
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0
1
6
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8
2
5
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–
6
2
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Table 2
Characteristics of included studies for individual deprescribing targets (one or two drug or therapeutic classes). Presented in order of drug class (by Anatomical Therapeutic Classification codes),
then by study design (highest level of evidence to lower levels of evidence), and then in chronological order

Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

Reeve et al.
[126]

Proton pump
inhibitors

Before-and-after
study

Australia Community 6 6 33 70 No Proton pump inhibitor use
Adverse drug withdrawal
effects

Sjöblom
et al. [137]

Insulin, oral
antiglycaemic

Prospective
cohort study

Sweden Residential care 6 98 42 84.4 No Glycaemic control
HbA1C
Clinical outcomes
All cause mortality

Henschke
et al.
[93]

Potassium
supplementation

Before-and-after
study

Canada Residential care 3 33 100 70 No Potassium levels
Distributions of erythrocyte
K values

Yedidya
et al. [161]

Clopidogrel Randomized
controlled study

Israel Community 24 20.00 75 65.9 No Hematological endpoints
(surrogate endpoints)
e.g. platelet aggregation
Clinical events (bleeding or
Ischemic)

Sambu
et al. [134]

Clopidogrel Before-and-after
study

England Community 1 38 82 65.9 No Clinical events
Concomitant medical
treatment and platelet
reactivityThromboxane
B2 levelsAdenosine
diphosphate (ADP)-induced
platelet aggregation
Arachidonic acid-induced
platelet aggregation
Inflammatory biomarkers

Derogar
et al. [60]

Aspirin Retrospective
cohort study

Sweden Hospital 24 118 60 unstated
(median 79)

No Death
Acute cardiovascular events
Hospitalization due to
endoscopically verified
Recurrent peptic ulcer
bleeding

Patel et al.
[118]

Rivaroxaban Randomized
controlled
study

International Community 0.1 to 1 5882 unstated Unstated
(median 73)

No Stroke, noncentral nervous
system, embolism,
myocardial infarction, or
vascular death
Major bleeding

Dawson
et al. [57]

Cilostazol,
pentoxifylline

Randomized
controlled
study

USA Community 7 60 65 66.4 No Maximal walking distance
Pain-free walking distance
Resting Doppler limb
pressures
Safety and tolerability of
the study medications were
assessed for all subjects
with clinical laboratory
monitoring,
electrocardiography,
physical examination,

(continues)
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Table 2
(Continued)

Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

vital signs, and adverse
event reporting

Moonen
et al. [110]

Antihypertensives Randomized
controlled
study

Netherlands Community 4 385 46 81.1 Yes Systolic blood pressure
Diastolic blood pressure
Cognition
Depression
Functional status
Quality of life

Jondeau
et al. [99]

Antihypertensives
(Beta-blocker)

Randomized
controlled
study

France Hospital 3 169 57 72.3 No Dyspnea and general
well-being
BNP plasma levels
Duration of hospitalizations
Re-hospitalization rate
Death rate
Successful deprescribing

Hearing
et al. [92]

Antihypertensives
(atenolol)

Randomized
controlled
study

England Community 0.5 37 38 72.3 No Cognitive Drug Research
Computerized Cognitive
Assessment System

Espeland
et al. [68];
Kostis
et al. [100]

Antihypertensive Randomized
controlled
study

USA Community 26.7 975 48 65.8 No Predictors of successful
deprescribing
Cardiovascular events
Reported rates of
cardiovascular events
The probability of
remaining normotensive
without receiving
antihypertensive
medication

Nelson
et al. [114]

Antihypertensive Case-control
study AND
Before-and-after
study (2 papers)

Australia Community 12 6833 44 71.9 No Remaining normotensive
Characteristics
predictive of remaining
normotensive

Lernfelt
et al. [105]

Antihypertensive Historical cohort
study

Sweden Community 48 25 40 Unstated (inclusion
criteria mean
that participants
were all over
70 years)

No Blood pressure
Successful deprescribing
Left ventricular function
and other surrogate
measures

Hajjar
et al. [87]

Antihypertensive Before-and-after
study

USA Community 0.75 53 36 71 No Adverse drug withdrawal
effects
Blood pressure (systolic
and diastolic)

Jimenez-Candil
et al. [98]

Antihypertensive
(ACEI)

Before-and-after
study

Spain Community 3 22 59 71.6 No Exercise-induced blood
pressure response (fall or
failure to rise)
Exercise duration
Haemodynamic response

Alsop
et al. [33]

Antihypertensive Before-and-after
study

England Community 30 338 25 80 No Symptom improvement
Successful deprescribing

(continues)
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Table 2
(Continued)

Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

Ekbom
et al. [66]

Antihypertensive Before-and-after
study

Sweden Community 60 333 32 75.2 No Probability of restarting
antihypertensive therapy
Total mortality
Cardiovascular events
Comparison of death
hazard between the three
states and that of the
normal Swedish
population, matched for
age and sex
Major reasons for
restarting treatment

Fotherby
et al. [75]

Antihypertensive Before-and-after
study

England Community
Hospital

12 78 63 76 No Successful deprescribing

Nadal
et al. [113]

Antihypertensive Before-and-after
study

Sweden Community 36 86 38 74 No Reverted to hypertensive
during the one month
washout period
Successful deprescribing
from one
month to 36 months
Differences in those that
restarted and those who
were deprescribed
successfully
Serious adverse events

Hansen
et al. [89]

Antihypertensive Before-and-after
study

Denmark Community 12 169 unstated 75 No Successful deprescribing
Screening normotensive

Fair [71] Digoxin Before-and-after
study

Scotland Community 4- 11 32 28 74.2 No Successful deprescribing
Adverse drug withdrawal
events
Digoxin dose when
reinstated

Macarthur [108] Digoxin Before-and-after
study

Canada Residential care 16 14 0 82.5 No Successful deprescribing
Clinical outcomes

Wilkins [160] Digoxin Before-and-after
study

USA Residential care Unstated 19 16 84.9 Unclear Clinical outcomes after
deprescribing
Pulse
Weight

Daly and
Edwards [56]

Digoxin Before-and-after
study

Scotland Community 1 15 40 74.7 No Successful deprescribing
New incidences of heart
failure
New or increase
prescription of diuretics

Sommers
et al. [140]

Digoxin Before-and-after
study

South Africa Community 15 20 30 73 No Clinical evaluation
Successful deprescribing

Fonrose
et al. [74]

Digoxin Before-and-after
study

USA Residential care Unstated 31 10 83 Unclear Successful deprescribing
Adverse events
Death

(continues)
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Table 2
(Continued)

Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

van Kraaij
et al. [152]

Diuretic Randomized
controlled
study

The Netherlands Community Unstated 32 47 75 No Successful deprescribing
Changes at three months
Blood pressure
Temporary difference

Walma
et al. [157]

Diuretic Randomized
controlled
study

The Netherlands Community 6 202 25 76 No Successful deprescribing
Changes in systolic and
diastolic blood pressures

De Jonge
et al. [59]

Diuretic Randomized
controlled
study

The Netherlands Community 1.5 63 13 unstated
(minimum
age 65)

No Ankle oedema
Successful deprescribing
Determinants of oedema
after deprescribing

Myers
et al. [112]

Diuretic Randomized
controlled
study

Canada Residential care 12 77 78 Females: 84.5
Males: 79.1

Yes Hypertension
Congestive heart failure
Biochemical abnormalities
Weight
Ankle oedema
Events

Burr et al. [46] Diuretics &
potassium
supplementation

Randomized
controlled
study

USA Hospital 3 106 12 80.5 No Blood pressure and pulse
Distribution of plasma
potassium levels
Distribution of plasma
urea levels
Changes in ankle oedema

Straand
et al. [141]

Diuretic Before-and-after
study

Norway Community 6 33 24 82 No Successful deprescribing

Walma
et al. [156]

Diuretic Before-and-after
study

The Netherlands Community 6 15 27 78 No Successful deprescribing
Blood pressure
Heart failure score
Weight
Ankle circumference

George
et al. [82]

Nitrates Randomized
controlled
study

Israel Community 3 120 55 65.5 No Successful deprescribing
Relapse
Characteristics of
participants who relapsed
Cardiovascular events
Death

Jackson
et al. [95]

Nitrates Before-and-after
study

England Community 3 55 unstated 65.2 No Successful deprescribing
Exacerbation of angina
Five-item Sexual Health
Inventory for Men

Kutner
et al. [102]

Statin Randomized
controlled
study

USA Community 12 381 55 74.8 Yes Survival at 60 days
Time to death
Time to first cardiovascular-
related event
Cost savings
Quality of life
Symptoms
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Table 2
(Continued)

Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

Number of nonstatin
medications
Likelihood to receive the
recommended care

Lin et al. [106] Benign prostatic
hypertrophy
treatment
(alpha-blocker
and 5-alpha–
reductase
inhibitor therapy)

Randomized
controlled
study

Taiwan Community 12 240 0 78.3 and 74.3 No Successful deprescribing
Progression of benign
prostatic hypertrophy
symptoms
Progression of lower
urinary tract symptoms
Maximum flow rate
(Qmax)
Volume
International Prostate
Symptom Score –Storage
subscore
International Prostate
Symptom Score – Voiding
subscore
International Prostate
Symptom Score – Total
score
Quality of life
Postvoid residual urine
Total prostate volume
Transition zone index
Serum prostate-specific
antigen

Coll and
Abourizk [51]

Levothyroxine Before-and-after
study

USA Residential care 3 22 9 78 No Successful deprescribing
Adverse effects

Cibere
et al. [49]

Glucosamine Randomized
controlled
study

Canada Community 6 137 44 65 No Disease flare
Function measured using
Western Ontario and
McMaster Universities
Osteoarthritis Index
Quality of life measured
using EuroQol 5-D utility
and visual analog scale

Esselinckx
et al. [69]

Prednisolone Before-and-after
study

England Community Unstated 18 39 69 No Successful deprescribing
after abrupt
discontinuation
Laboratory results after
gradual discontinuation
Laboratory outcomes after
abrupt discontinuation
Successful deprescribing
after titrated withdrawal
Adverse effects

Black
et al. [41]

Bisphosphonates
(zoledronic acid)

Randomized
controlled
study

International Community 60 1099 0 73.7 No Bone mass density in
femoral neck – percentage
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Table 2
(Continued)

Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

changebone mass density of
spine and total hip
Changes from
pretreatment levels over
6 years (baseline to 6 years)
Biochemical bone turnover
markers
Fractures (clinical,
nonvertebral, clinical
spine, and morphometric
vertebral)
Adverse events

Black et al. [42] Bisphosphonates
(alendronate)

Randomized
controlled
study

USA Community 36 1233 0 75.5 No Change in bone mineral
density for duration of
deprescribing
Biochemical markers of
bone turnover
Incidence of fracture
Histomorphometry/
Micro–computed
tomography
Histomorphometric
findings from iliac crest
biopsies
Adverse events
Antifracture efficacy of
continued alendronate in
subgroups defined by
femoral neck T-score and
vertebral fracture status

Watts
et al. [158]

Bisphosphonate
(risedronate)

Nonrandomized
controlled
study

USA Community 12 759 0 68.5 No Bone mass density of the
femoral neck
Bone mass density of the
lumbar spine
Urine NTX
Serum bone-specific
alkaline phosphatase
New vertebral fractures
New nonvertebral
fractures

da Silva
et al. [54]

Bisphosphonates
(alendronate)

Prospective
cohort study

Brazil Community 12 90 0 71.0 No Bone mass density
Fractures
Bone turnover markers
Parathyroid and calcium
and vitamin D levels

Eastell
et al. [65]

Bisphosphonates
(risedronate)

Prospective
cohort study

80 European
and Australian
centers

Community 12 61 0 66.9 No Adverse events
Bone mass density
change from baseline
Bone markers change
from baseline
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Table 2
(Continued)

Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

OrrWalker
et al. [117]

Bisphosphonates
(Pamidronate)

Before-and-after
study

New Zealand Community 48 22 0 65.9 No Change in bone mass
density

Leder
et al. [104]

Teriparatide Two single arm
studies (without
concurrent
control group)

USA Community 42 65 54 65 No Bone mass density (PA
spine, femoral neck, total
hip, and trabecular spine)
Biochemical markers of
bone turnover

Radford
et al. [125]

Calcium
supplement

Nonrandomized
controlled study

New Zealand Community 60 1408 100 74.1 No Death
Any fracture
Osteoporotic fracture
Forearm fracture
Vertebral fracture
Hip fracture
Myocardial infarction
Stroke
Bone mass density

Dawson-Hughes
et al. [58]

Calcium,
vitamin D

Randomized
controlled
study

USA Community 60 325 39 74 No Vertebral fractures
Nonvertebral fracturesbone
mass density testing
Laboratory measurements

Gallagher
et al. [76]

Calcitriol and/or
hormone
replacement
therapy

Randomized
controlled
study

USA Community 6 489 0 71.8 No Mean bone mass density
for spine, total body, total
femur, total hip, trochanter
Urinary N-telopeptides
Serum osteocalcin
Serum parathyroid hormone
Serum 25OHOD levels

Tariot
et al. [144]

Carbamazepine Randomized
controlled
study

USA Community 0.75 51 unstated 86 Yes Brief Psychiatric Rating Scale
Physical Self-Maintenance
Scale
Clinical Global Impressions
scale
MMSE
Adverse effects

Drimer
et al. [64]

Anticholinergic
medicine
(biperiden)

Before-and-after
study

Israel Hospital 0.3 27 48 65.7 No Adverse drug withdrawal
effects
Mental status
Alzheimer’s disease
Assessment scale – cognitive
sub-scale results

Tse et al. [147] Levodopa Randomized
controlled
study

USA Residential care 1 11 36 82 Yes MMSE
Unified Parkinson’s
Disease Rating Scale
Nursing assistant
Behavioural detection form
Hoehn and Yahr staging
scale
Motor and behavioural
deterioration as assessed by
the blinded floor physician
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(Continued)

Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

Cunnington
et al. [52]

Dopamine agonist Case-control
study

Scotland Community Unstated 46 67 70 No Presence of dopamine
agonist withdrawal
syndrome

Hauser
et al. [91]

Levodopa/carbidopa
and bromocriptine

Before-and-after
study

USA Community 0.5 31 unstated 69.2 No Adverse drug withdrawal
effects
Unified Parkinson’s disease
rating scale

Hardy
et al. [90]

Lithium Randomized
controlled
study

Canada Community 24 12 17 79 No Serum creatinine
Serum thyroid-stimulating
hormone
Mean composite side effect
symptom scores
Depression

Fahy and
Lawlor [70]

Lithium Case-control
study

Ireland Community 19.5 21 5 77.6 No Time to relapse or follow-up
time
Response to reintroduction
of therapy

Flint and
Rifat [73]

Lithium,
antidepressants

Before-and-after
study

Canada Community 24 21 unstated 74.4 No Depression recurrence
Predictors of recurrence
Response to reintroduction
of therapy

Bergh
et al. [40]

Antidepressants Randomized
controlled
study

Norway Residential care 6 128 25 85.3 Yes Cornell scale
Neuropsychiatric Index
Quality of life – Alzheimer’s
disease scale
Unified Parkinson’s disease
rating scale
Severe impairment battery
Lawton and Brody’s physical
self-maintenance scale
Weight
Change in number of
psychotropic drugs taken
Oxazepam (mg)/day in last
21 days
Change in number of falls
per day in the last 21 days
Clinical dementia rating
Death

Ulfvarson
et al. [149]

Antidepressants Randomized
controlled
study

Sweden Residential care 12 70 33 84.1 No Montgomery Asberg
depression rating scale
Global assessment of
functioning
Health index
Symptom assessment form
Symptoms of side effects
of Selective Serotonin
Reuptake Inhibitor (SSRI)
drug treatment
Death at one year
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Table 2
(Continued)

Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

Bergh and
Engedal [39]

Antipsychotics and
antidepressants

Before-and-after
study

Norway Residential care 6 23 8 84.1 No Neuropsychiatric Index
Cornell’s Depression Score
Severe impairment battery
Unified Parkinson Disease
Rating Scale

Lindström
et al. [107]

Antidepressants Before-and-after
study

Sweden Residential care Unclear,
perhaps up
to 28 weeks

119 unstated Unstated
(age group
65–74 years:
9 participants;
age group
75–84 years:
45 participants;
age group
85 years and
over: 65
participants)

Yes Successful deprescribing
Predictors of successful
deprescribing assessed
using the Montgomery
Asberg Depression
Rating Scale

Devanand
et al. [62]

Antipsychotic
(risperidone)

Randomized
controlled
study

USA Community
and Residential
care

11 110 40 80.3 Yes Adverse events
Relapse
Simpson–Angus
Abnormal Involuntary
Movement Scale
Treatment Emergent
Symptoms Scale
Alzheimer’s Disease
Assessment Scale – cognitive
Physical Self-Maintenance
Scale
MMSE scores
Increases in body weight

Devanand
et al. [63]

Typical
antipsychotic

Randomized
controlled
study

USA Community 10 44 43 75.0 Yes Relapse measured by
Clinical Global Impression-Change
Behavior measured by
MMSE, modified Blessed
Functional Activity Scale
Death
Brief Psychiatric Rating Scale
Unified Parkinson’s
Disease Rating Scale

Ballard et al.
[35, 36]

Antipsychotics Randomized
controlled
study

England and
Scotland

Residential care 3 100 19 83.6 Yes Survival
Successful deprescribing
Total Severe Impairment
Battery score (change from
baseline to 6 mo)
Standardized MMSE
FAS test of Verbal Fluency
Bristol Activities of Daily
Living Scale
Sheffield Test for Acquired
Language Disorders
Neuropsychiatric Index
Modified Unified Parkinson’s
Disease Rating Scale
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Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

Clinician’s Global
Impression of Change
Post-Hoc Additional
Exploratory Sensitivity
Analysis

Ballard
et al. [37]

Antipsychotics Randomized
controlled
study

England Residential care 12 165 24 84.8 Yes Quality of life (measured as
differences in change in
behavioral symptoms)
Change in Neuropsychiatric
Inventory

Ruths
et al. [131]

Antipsychotic Randomized
controlled
study

Norway Residential care 1 30 20 83.4 Yes Medication useSleep/wake
activity
Neuropsychiatric inventory
Successful deprescribing
Deaths

Van Reekum
et al. [155]

Antipsychotic Randomized
controlled
study

Canada Residential care 6 34 50 84.4 Yes Behaviour assessed by the
Behavioral Pathology in
Alzheimer’s Disease Rating
Scale, Neuropsychiatric
Inventory, Retrospective
Overt Aggression Scale
Cognitive Function assessed
by the MMSE and Mattis
Dementia Rating Scale
Functional level assessed by
the Blessed Dementia
Scale – activities of daily
living and motivational
behavior sub-scale
Extrapyramidal symptoms
assessed by the
Extrapyramidal Symptom
Rating Scale
Clinical global impression
scale
Behavioural deteriorations
leading to study withdrawal
Lorazepam use as required

Bridges-Parlet
et al. [45]

Antipsychotic Randomized
controlled
study

USA Residential care 1 36 19 81.7 Yes Episodes of physically
aggressive behaviour
Adverse drug withdrawal
events

Somani [139] Typical
antipsychotic

Nonrandomized
controlled study

USA Residential care 8 57 25 85 Yes Presence of dyskinesias
Severity withdrawal
dyskinesias
Reversible of withdrawal
dyskinesias
Behavioural relapse
Falls
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(Continued)

Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

Adverse drug withdrawal
events
Successful deprescribing

Thapa
et al. [146]

Typical
antipsychotic

Nonrandomized
controlled
study

USA Residential care 6 334 22 82.6 Yes Psychotropic medicine use
Behavioural problems
assessed using the nursing
home Behaviour Problem
Scale
Psychiatric symptoms
assessed using the Brief
Psychiatric Rating Scale
Function
Activities of Daily Living
assessed using Lawton’s
Physical Self-Maintenance
Scale
Cognition assessed using
MMSE
Geriatric Depression Scale
Abnormal Involuntary
Movement Scale

Horwitz
et al. [94]

Typical
antipsychotic

Comparative
study with two
single arms

USA Hospital 12 53 17 82.7 Yes Discontinued antipsychotic
MMSE
Sandoz Clinical Assessment
Geriatric scale
Overt Aggression Scale
Functional status measured
by the Minimum Data Set
Plus of the New York State
Department of Health
Psychotic symptoms as
judged by a psychiatric
nurse-specialist
Quantified Neurological
Exam
Abnormal Involuntary
Movement Scale

Azermai
et al. [34]

Antipsychotics Before-and-after
study

Belgium Hospital 1 40 53 84 Yes Successful deprescribing
Neuropsychiatric Index
Possible adverse drug
withdrawal effects

Fernandez
et al. [72]

Atypical
antipsychotic

Before-and-after
study

USA Community Unstated 6 67 78 No Relapse

Cohen-Mansfield
et al. [50]

Benzodiazepine,
typical
antipsychotics

Randomized
controlled
study

USA Residential care 5 58 26 86 Yes Brief Psychiatric Rating Scale
Mansfield Agitation Inventory
FunctionAdverse effects
Global Impression
Accuracy of staff prediction
as to whether the
withdrawal would be
successful
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(Continued)

Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

Tannenbaum
et al. [143]

Benzodiazepine Randomized
controlled
study

Canada Community 6 303 31 75.0 No Successful deprescribing
Adverse drug withdrawal
effects

Curran
et al. [53]

Benzodiazepine Randomized
controlled
study

England Community 12 138 29 77 No Successfully deprescribing
Cognitive and psychomotor
tests
Benzodiazepine withdrawal
scale visual analog
scalesGeriatric Depression
Scale
Mood factors
Health-related quality of life -
sub-scales of the
Medical Outcomes Study
Short-form 36 questionnaire

Petrovic
et al. [119]

Benzodiazepine Randomized
controlled
study

Belgium Hospital 12 40 33 81 No Successful deprescribing
Pittsburgh Sleep Quality
Index score
Benzodiazepine Withdrawal
Symptom Questionnaire

Habraken
et al. [86]

Benzodiazepine Randomized
controlled
study

Belgium Residential care 12 55 18 84 No Level of daily functioning
Adverse drug withdrawal
effects

Tham
et al. [145]

Benzodiazepine Randomized
controlled
study

Ireland Hospital Unstated 36 14 81.7 Unclear Hours of sleep
Number of times awake

Salzman
et al. [133]

Benzodiazepine Prospective
cohort study

USA Residential care 12 25 20 83 Yes Memory
Dementia Mood Assessment
Scale to measure changes in
sleep and affect (depression
and anxiety)
Successful deprescribing

Puustinen
et al. [124]

Benzodiazepine Historical
cohort study

Finland Community 6 89 34 66.7 No Cognitive performance using
the computerized test battery
of attention, vigilance and
controlled psychomotor
processing

Tsunoda
et al. [148]

Benzodiazepine Before-and-after
study

Japan Residential care 2 30 57 79.1 Yes Stability of body
Neuropsychological status
Critical Flicker Fusion Test
Leeds Sleep Evaluation
Questionnaire

Gaudig
et al. [81]

Anticholinesterase
inhibitors
(Galantamine)

Randomized
controlled
study

USA Community 1.5 798 11 77.9 Yes Alzheimer’s Disease
Assessment Scale using the
11-item cognitive sub-scale
Safety and tolerability
assessments included
adverse event monitoring
Physical examinations and
laboratory testing
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Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

Scarpini
et al. [135]

Anticholinesterase
inhibitors
(galantamine)

Randomized
controlled
study

Italy Community 36 139 40 74.5 Yes Drop outs
Adverse drug events

Minett
et al. [109]

Anticholinesterase
inhibitors
(donepezil)

Comparative
study with two
single arms

England Community 7.5 24 unstated 81.0 Yes Clinical outcomes

Rice
et al. [129]

Prednisolone Randomized
controlled
study

USA Community 6 38 100 72 No Average number of chronic
obstructive pulmonary disease
exacerbations
Average daily systemic
corticosteroid dose
Dyspnea index
Health-related quality of life
Spirometric results
Changes in body weight
Adverse drug withdrawal
effects - symptoms of steroid
withdrawal

Adams
et al. [31]

Tiotropium,
inhaled

Nonrandomized
controlled study

International Community 12 921 65 65 No Medicine use at three weeks
after deprescribing
Dyspnea
Peak Expiratory Flow Rate
(morning and evening)
Health-related quality of life
measured using the
St George’s Respiratory
Questionnaire

Borrill
et al. [43]

Fluticasone and
salmeterol,
inhaled

Randomized
controlled
study

England Community 1.5 14 unstated 65.0 No Exacerbations causing
dropouts
Forced expiratory volume in
one second
Sputum neutrophil
percentage

Choudhury
et al. [48]

Inhaled
corticosteroids

Randomized
controlled
study

England Community 12 260 52 67.6 No chronic obstructive pulmonary
disease exacerbation
frequency
Time to first exacerbation
Reported symptoms
Peak expiratory flow rate
Reliever inhaler use
Return to usual steroid inhaler
Lung function
Health-related quality of life–
St George’s respiratory
questionnaire– EuroQol 5-D
total and visual analog scale
Adverse effects

O’Brien
et al. [116]

Inhaled
corticosteroids

Randomized
controlled
study

USA Community 3 24 100 66.9 No Exacerbations
Chronic Respiratory Disease
Questionnaire
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(Continued)

Reference
Deprescribing
target Study design Country Setting

Follow-up
duration
(months)

Number of
participants
enrolled

Gender male
(percentage)

Mean age of
participants
in years

Includes
participants
with dementia Outcomes

Jarad
et al. [97]

Inhaled corticosteroids Prospective
cohort study

England Community 2 272 15 66 No Exacerbations

Jampel
et al. [96]

Intraocular
pressure-lowering
medicine

Nonrandomized
study

USA Community 0.2 to 1 603 55 70.3 No Intraocular pressure percentage
increase
Intraocular pressure
percentage decrease

Table 3
Included study characteristics by deprescribing target (randomized studies)

References
Deprescribing
target Setting

Follow-up
duration in
months (weighted
mean ± standard
deviation (SD))

Number of
participants
randomized Gender

Age of
participants
in years
(weighted
mean ± SD)

Participants
with
dementia Withdrawal schedule

Allard et al. [32];
Beer et al. [38];
Campbell et al. [47];
Dalleur et al. [55];
Gallagher et al. [77];
García-Gollarte et al. [78];
Gnjidic et al. [84];
Hanlon et al. [88];
Pitkala et al. [120];
Potter et al. [123];
Tabloski et al. [142];
Weber et al. [159].

Polypharmacy Hospital
(participants = 558,
studies = 2)
Community
(participants = 1568,
studies = 7)
Residential aged care
(participants = 1365;
studies = 4)

9.6 ± 3.8 3500 1961 female,
1539 male

80.3 ± 3.1 Yes (Participants; =
1535; studies = 6)

One study described
dose reductions
occurring at
approximately two-
weekly intervals
(participants = 95;
studies = 1).
The withdrawal schedule
in two studies as dose
reduction at
approximately two-
weekly intervals
(participants = 44;
studies = 1)
Half dose of psychotropic
medicines for one week
before ceasing the
medicine (participants = 20;
studies = 1)STD-
Tabloski-1998
Not described
(participants = 3341;
studies = 9)
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Table 3
(Continued)

References
Deprescribing
target Setting

Follow-up
duration in
months (weighted
mean ± standard
deviation (SD))

Number of
participants
randomized Gender

Age of
participants
in years
(weighted
mean ± SD)

Participants
with
dementia Withdrawal schedule

Yedidya et al. [161] Clopidogrel Community 24 20 5 female,
15 male

65.9 ± 5.0 No Abrupt cessation in one
group was compared
with tapered withdrawal
where the dose was
changed to 75mg
alternate days for four
weeks before it was
ceased

Patel et al. [118] Rivaroxaban Community Not given (range 3 to
30 days)

14,143 5590 female,
8553 male

Not given
(Median age of 73)

No Not described

Dawson et al. [57] Cilostazol 100mg
twice-daily and
pentoxifylline
400mg three
times daily

Community 1.5 60 6 female,
39 male

66.4 ± 7.3 No Not described

Hearing et al. [92]
Jondeau et al. [99]

Beta-blockers Community
(participants = 37;
studies = 1)
Hospital
(participants = 169;
studies = 1)

2.6 ± 1.0 206 88 female,
110 male,
8 not stated

72.3 ± 0.0 No Titrated over one week
(participants = 37;
studies = 1),
Abruptly ceased the
beta-blocker
(participants = 169;
studies = 1).

Moonen et al. [110] Antihypertensive Community 4 385 208 female,
177 male

81.1 ± 4.3 Yes Tapered over six weeks
until a maximum increase
of 20mm Hg in systolic
blood pressure

Burr et al. [46];
Myers et al. [112];
van Kraaij et al. [152];
Walma et al. [157]
De Jonge et al. [59]

Diuretics Community
(participants = 297;
studies = 3)
Hospital
(participants =1 06;
studies = 1)
Residential aged care
(participants = 77;
studies = 1)

5.7 ± 3.3 480 425 female,
147 male

77.6 ± 2.1 Yes (participants = 77;
studies = 1)

Dose halved for one week
then placebo, though in
one study participants
who were on 80mg
frusemide had the daily
dose halved for two
weeks (participants 234 =;
studies = 2)
Not described
(participants = 246;
studies = 3)

George et al. [82] Nitrates Community 3 102 54 female,
66 male

65.5 ± 11 No Not described

Kutner et al. [102] Statins Community 12 381 171 female,
210 male

74.8 Yes
(participants =84)

Not described

Lin et al. [106] Alpha-blocker
(doxazosin 4 mg) and
5-Alphaereductase
Inhibitor Therapy
(dutasteride 0.5 mg)

Community 12 240 0 female,
240 male

78.3 ± 8.19 No Not described

Cibere et al. [49] Glucosamine Community 6 137 77 female,
60 male

65 No Not described
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Table 3
(Continued)

References
Deprescribing
target Setting

Follow-up
duration in
months (weighted
mean ± standard
deviation (SD))

Number of
participants
randomized Gender

Age of
participants
in years
(weighted
mean ± SD)

Participants
with
dementia Withdrawal schedule

Black et al. [41, 42] Bisphosphonates Community 47 ± 12 2,332 2,332 female,
0 male

74.7 ± 0.9 No Not described

Dawson-Hughes et al. [58] Calcium 500mg and
vitamin D 17.5 mcg

Community 60 295 167 female,
128 male

74 ± 5 No Not described

Gallagher et al. [76] Individually and
together:
Calcitriol 0.25 mcg
twice-daily
Conjugated equine
estrogens 0.625 mg
daily (Premarin®)
(combined with
medroxyprogestero-
ne acetate 2.5 mg
daily
in the woman had a
uterus)

Community 24 487 487 female,
0 male

71.8 ± 0.31 No Not described

Tariot et al. [144] Carbamazepine Community 0.75 51 Not stated 86 ± 6.4 Yes
severe dementia with a
mean (SD) mini-mental-
state-examination
(MMSE) score of 6 ± 7

Not described

Tse et al. [147] Levodopa Residential aged care
facilities

1 11 7 females,
4 males

82.0 ± 10.1 Yes
all 11 participants

Not described

Hardy et al. [90] Lithium Community 24 12 10 females,
2 males

79 ± 6 No Titrated by reducing the
daily dose by 150mg
each week in the
withdrawal group until
completely replaced with
a placebo

Bergh et al. [40] Antidepressants Residential aged care
facilities

6 198 143 female,
55 male

85.3 ± 8.2 Yes (participants = 128;
studies = 1)

Not described

Ballard et al. [36, 37]
Bridges-Parlet et al. [45]
Devanand et al. [62, 63]
Ruths et al. [131]
Van Reekum et al. [155]

Antipsychotics Community
(participants = 99;
studies = 2)
Residential aged care
facilities (participants =
420; studies = 6)

21.3 ± 22.6 519 367 female,
151 male

82.5 ± 2.8 Yes
all 519 participants

Abrupt discontinuation
of their antipsychotic
(participants = 30;
studies = 1)
Abrupt only if the dose
was less than 50mg daily
of chlorpromazine
equivalence, and dose
equivalent to 50mg
chlorpromazine daily or
above, the dose was
reduced by half in week
one and ceased in week
two (participants = 36;
studies = 1)

(continues)
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Table 3
(Continued)

References
Deprescribing
target Setting

Follow-up
duration in
months (weighted
mean ± standard
deviation (SD))

Number of
participants
randomized Gender

Age of
participants
in years
(weighted
mean ± SD)

Participants
with
dementia Withdrawal schedule

titrated over 1 to 3 weeks
depending on the
original antipsychotic
dose (participants = 44;
studies = 1)
Reduce the regular daily
dose by half in week one,
a quarter of the regular
daily dose in week three
and cease in week three
(participants = 34;
studies = 1)
Not described
(participants = 375;
studies = 3)

Curran et al. [53],
Habraken et al. [86]
Petrovic et al. [119]
Tham et al. [145]
Tannenbaum et al. [143]

Benzodiazepine community
(participants = 441;
studies = 2)
Residential aged care
facilities (participants =
55; studies = 1)
hospital (participants =
76; studies = 2)

8.6 ± 3.0 572 406 female,
161 male

77.2 ± 3.1 Unclear
Mild to moderate
confusion (participants =
25; studies = 1)

Individually tailored dose
titration schedule with
regard to the original
dose and specific
benzodiazepine
(participants = 138;
studies = 1)
Titrated over five weeks
with a 25% reduction
weekly for three weeks
then 12.5% dose
reduction for two weeks
before ceasing the
benzodiazepine
(participants = 55;
studies = 1)
Titrated using one week
of 1mg lormetazepam
(which was less than half
the average daily
benzodiazepine dose in
the group) before
ceasing the
benzodiazepine
(participants = 40;
studies = 1).
Abrupt withdrawal
(switched straight to a
placebo for 10 days)
compared to gradual
withdrawal (5mg
temazepam for 4 days,
2mg temazepam for
4 days, placebo for

(continues)
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Table 3
(Continued)

References
Deprescribing
target Setting

Follow-up
duration in
months (weighted
mean ± standard
deviation (SD))

Number of
participants
randomized Gender

Age of
participants
in years
(weighted
mean ± SD)

Participants
with
dementia Withdrawal schedule

2 days) (participants =
36; studies = 1).
Titrated over 21 weeks.
Dose reduction from full
dose to half a dose to
quarter dose before it
was ceased (participants =
303; studies = 1).
STD-Tannenbaum-2014

Cohen-Mansfield et al. [50] Antipsychotic
Benzodiazepines

Residential aged
care facilities

5 58 43 female,
15 male

86 Yes
Yes - mean MMSE
was 7.90

Tapered during a 3-week
period, and then ceased

Gaudig et al. [81];
Scarpini et al. [135]

Anticholinesterase
inhibitors

Community 14.4 ± 10.5 257 152 female,
105 male

75.4 ± 1.0 Yes
All 257 participants

Not described

Rice et al. [129] Prednisolone,
oral

Community 6 38 0 female,
38 male

72 ± 6 No Reduce the daily
maintenance dose by
5mg per week

Choudhury et al. [48];
O’Brien et al. [116]

Corticosteroids,
inhaled

Community 11.2 ± 2.5 284 124 female,
160 male

67.4 ± 0.2 No Abrupt (participants =
260, studies = 1)
Not described
(participants = 24;
studies = 1)

Borrill et al. [43] Corticosteroids
and beta-2 receptor
agonist, inhaled

Community 1.5 14 Gender not
stated

65 No Not described
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Excluded studies

Risk of  bias in included studies

Heterogeneity in included studies

Effects of  interventions for deprescribing: 

primary outcome (mortality)

Figure 2: Risk of  bias graph for all included randomised studies

Figure 3: Mortality associated with deprescribing interventions to 
reduce polypharmacy (randomised studies)

95]; or (iii) a single therapeutic category (e.g. antihyperten-
sives) [33, 34, 36, 37, 39, 45, 46, 63, 66, 68, 72, 75, 87, 89,
93, 94, 105, 107, 112–114, 131, 137, 139, 146, 149, 155].
Eleven studies investigated withdrawing two medications
[39, 43, 44, 50, 57, 58, 73, 76, 91, 97, 106].

Twenty-one studies investigated deprescribing poly-
pharmacy [32, 38, 47, 55, 77–80, 83, 84, 88, 101, 111, 120,
123, 132, 142, 150, 159, 162]. Of these studies, 18 were
patient-specific interventions [32, 38, 47, 55, 77, 79, 80, 83,
84, 88, 101, 111, 122, 123, 132, 142, 150, 159]. These
patient-specific interventions were led by doctors in 11 stud-
ies [38, 47, 77, 79, 80, 101, 111, 122, 123, 132, 150], pharma-
cists in two studies [83, 88], nurses in one study [142], and
multidisciplinary teams in four studies [32, 55, 84, 159].
These were investigator-led deprescribing interventions in
10 studies [38, 47, 79, 80, 88, 122, 123, 132, 142, 150], and
used medication reviews with recommendations to the pre-
scriber in eight studies [32, 55, 77, 83, 84, 101, 111, 159].
Three studies were educational programmes delivered at
residential aged care facilities to nurses [120] and to the
prescribing doctors [78, 162].

Excluded studies
Citations for excluded full-text papers are shown in the
supplementary file 2 along with the rationale for exclusion.
Only a published protocol or trial registration was found for
seven studies (supplementary file 2) [123, 163–167]. Six of
these studies were excluded as no results were available

[163–166]. Results were available for one unpublished study,
so the unpublished data has been included [123]. This paper
has since been published.

Risk of bias in included studies
Details of the risk of bias for RCTs are presented in Figure 2.
The risk of bias assessment for each study is presented in Re-
sults S1. The risk of bias was rated low in at least four of the
seven parameters assessed in 32% (18 of the 56) of RCTs [36,
40, 45, 47–49, 53, 62, 77, 90, 102, 110, 112, 116, 123, 129,
131, 135, 143, 157]. The remaining 68% of studies all had un-
clear or high risk of bias. Industry funded ten studies that
were included in this review, which was declared in the paper
in each case [31, 41, 42, 57, 66, 81, 97, 114, 118, 135].

Heterogeneity in included studies
Quantitative heterogeneity assessments are presented in
Tables S3 and S4. Forest plots are presented in Figures 3–6,
and Figures S1–S9.

Effects of interventions for deprescribing:
primary outcome (mortality)
Polypharmacy: randomized studies. Ten studies that
investigated deprescribing to reduce polypharmacy reported
mortality (eTable 3) [32, 38, 55, 77, 78, 84, 88, 120, 123,
159]. The follow-up duration was a weighted mean (SD) of
9.6 ± 3.9 months. They were set in the community [32, 38,

Figure 3
Mortality associated with deprescribing interventions to reduce polypharmacy (randomized studies)

Figure 2
Risk of bias graph for all included randomized studies. Low risk of bias, unclear risk of bias, high risk of bias

Effect of deprescribing in older adults on mortality and health
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Figure 4: Mortality associated with deprescribing interventions to reduce 
polypharmacy for subgroup analysis based on intervention technique

Figure 5: Mortality associated with deprescribing interventions to reduce 
polypharmacy for subgroup analysis based on age (randomised studies)

84, 123], hospital [55, 77] and residential care [38, 78, 120, 123].
Across these studies, deprescribing did not significantly modify
mortality (OR 0.82, 95% CI 0.61–1.11; participants = 3151,
studies = 10) (Figure 3) [32, 38, 55, 77, 78, 84, 88, 120, 123, 159].

The sub-group analysis based on intervention technique
demonstrated differences in mortality. Mortality was signifi-
cantly reduced when patient-specific interventions were ap-
plied (OR 0.62, 95% CI 0.43–0.88; participants = 1906;
studies = 8) (Figure 4) [32, 38, 55, 77, 84, 88, 123, 159]. In con-
trast, educational programmes demonstrated no change in

mortality (OR 1.21, 95% CI 0.86–1.69; participants = 1245;
studies = 2) [78, 120].

Participant sub-group analysis: age. The sub-group analysis
based on age demonstrated no change in mortality (Figure 5)
for people aged over 80 years (OR 0.98, 95% CI 0.74–1.31;
participants = 1923; studies = 7) [32, 38, 55, 78, 84, 120, 123].
People aged under 80 years showed a trend to reduced
mortality (OR 0.64, 95% CI 0.40–1.04; participants = 1228;
studies = 3) [47, 77, 142].

Figure 4
Mortality associated with deprescribing interventions to reduce polypharmacy for subgroup analysis based on intervention technique (random-
ized studies)

Figure 5
Mortality associated with deprescribing interventions to reduce polypharmacy for subgroup analysis based on age (randomized studies)
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Figure 6: Mortality associated with deprescribing interventions to reduce polypharmacy 
for subgroup analysis for participants living with dementia and cognitively intact 
participants (randomised studies)

Effects of  interventions for 

deprescribing: secondary outcomes

Polypharmacy: nonrandomised studies

Single medications/classes randomised 

studies

Single medications/classes: nonrandomised 

studies

Deprescribing polypharmacy

Deprescribing single medications/classes

Participant sub-group analysis: dementia. Subgroup
analysis indicated dementia did not show altered mortality
outcomes associated with deprescribing (Figure 6) [77, 78,
120, 123, 159].

Polypharmacy: nonrandomized studies. Two studies assessed
the effect of deprescribing polypharmacy on mortality
(Table S4). They indicated a significant decrease in mortality
(OR 0.32, 95% CI 0.17–0.60; participants = 257; studies = 2)
[80, 162].

Single medications/classes: randomized studies. Deprescribing
of single medications/classes in RCTs (eTable 3) was not
associated with a statistically significant difference in
mortality. For example, deprescribing antipsychotics did not
significantly reduced mortality (OR 0.59, 95% CI 0.33–1.07;
participants = 453; studies = 5) (eFigure 1) [35–37, 62, 131, 155].

Single medications/classes: nonrandomized studies. Deprescribing
of single medications/classes in nonrandomized studies (eTable
4) was also not associated with a statistically significant
difference in mortality [60, 125].

Effects of interventions for deprescribing:
secondary outcomes
Deprescribing polypharmacy. Adverse drug withdrawal
events, health outcomes, quality of life and the effect on the
medication regime in RCTs to reduce polypharmacy are
reported in Table S3, Figures S2 and S3. For nonrandomized
studies, the results are reported in Tables S4 and S5 and
Figure S9. They are briefly summarized below.

Adverse drug withdrawal events. Deprescribing to reduce
polypharmacy was not associated with a significant increase
in adverse drug withdrawal events [88].

Health outcomes. Deprescribing to reduce polypharmacy did
not change the incidence of adverse drug events [88].
Cognitive function did not significantly change (Table S3) [38,
123]. Deprescribing did not significantly improve the risk of
experiencing at least one fall (OR 0.65, 95% CI 0.40–1.05;
participants = 2173; studies = 5) (Figure S2) [47, 77, 78, 123,
159]. However, participants who did fall had significantly
fewer falls overall in the deprescribing group compared to
those in the control group (MD �0.11, 95% CI �0.21–�0.02;
participants = 844; studies = 3) (Figure S3) [78, 123, 168].

Quality of life. Deprescribing to reduce polypharmacy was
not associated with significant changes in quality of life
using standardized measures (Table S3). The exception was
one study where deprescribing produced a significant yet
modest positive finding that it slows the decline in quality
of life (MD 0.03, 95% CI 0.01–0.06; participants = 189;
studies = 1) [120].

Effect on themedication regime. Deprescribing reducedboth the
total number of medications (MD �0.99, 95% CI �1.83–�0.14;
participants = 451; studies = 2) [78, 123] and number of
potentially inappropriate medications taken (MD �0.49, 95%
CI �0.70–�0.28; participants = 839; studies = 3) [32, 78, 120].

Deprescribing single medications/classes. The secondary
outcomes for studies where a single medication was

Figure 6
Mortality associated with deprescribing interventions to reduce polypharmacy for subgroup analysis for participants living with dementia and
cognitively intact participants (randomized studies)

Effect of deprescribing in older adults on mortality and health
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deprescribed are reported in Table S3, Figures S4–S8. They are
briefly summarized below.

Adverse drug withdrawal effects. Adverse drug withdrawal
effects (Tables S3) were most frequently exacerbations of the
underlying condition or known withdrawal effects. There
was no statistical difference in exacerbations of the
underlying condition after deprescribing glucosamine,
carbamazepine and corticosteroids [48, 49, 129, 144], or in
reported adverse drug withdrawal effects in response to
deprescribing benzodiazepines, antipsychotics and
antidepressants (Table S3, Figure S4) [45, 53, 62, 131, 149].

Health outcomes. Health outcomes of deprescribing (Table
S3; eFigure S5–S7) were related to the signs, symptoms or
disease state that the medication(s) were intended to
manage, or improvement of suspected adverse effects. For
example, the effect of deprescribing antihypertensives on
blood pressure control was investigated. This produced an
increased systolic (MD 7.40, 95% CI 3.10–11.70;
participants = 385 studies = 1) [110] and diastolic blood
pressure (MD 2.60, 95% CI 0.24–4.96 participants = 385
studies = 1) [110]. Similar changes in the systolic (MD 9.73,
95% CI 8.13–11.33; participants = 368; studies = 3) [46, 112,
157] and diastolic blood pressure (MD 3.99, 95% CI 3.04–
4.94; participants = 367; studies = 3) [46, 112, 157] were
observed when diuretics were deprescribed (Figure S6 and S7).

Quality of life. Deprescribing single medications was not
associated with significant changes in quality of life using
standardized measures (Table S3).

Effect on the medication regime. Effect on the medication
regimen varied according to the medication (Table S3; Figure S8).

Discussion
This paper reports the first comprehensive systematic review
of deprescribing interventions intended to reduce one or
more medications. Deprescribing to reduce polypharmacy
was not shown to modify mortality in RCTs although
nonrandomized data suggested that it reduced mortality.
Mortality was significantly reduced when patient-specific
deprescribing interventions were applied in RCTs.
Deprescribing appears to be feasible and generally safe.

Deprescribing to reduce polypharmacy appears to have some
health benefits. The number of people who fell did not change,
but it reduced the number of falls they experienced. This finding
is consistent with a previous review on interventions to reduce
falls [22]. Deprescribing does not appear to modify mortality in
people aged over 80 years despite epidemiological and animal
evidence that associates polypharmacy to poorer health out-
comes in older adults [10–12]. Nonetheless, a trend to decreased
mortality was noted in the 65–80-year-old age group. This hints
that the susceptibility to the effects fromdeprescribingmay vary
across the lifespan.

The health outcomes fromdeprescribing varied with the tar-
get medication. This is unsurprising as the evidence to support
treatment, the risk to benefit profile, and rationale for both pre-
scribing and deprescribing varies between medications. For

example, the rationale for deprescribing bisphosphonates after
3–5 years of treatment is that the therapeutic benefit persists af-
ter drugwithdrawal [169]. In contrast, antihypertensives rapidly
cease to exert an effect. Deprescribing antihypertensives re-
sulted in modest increases in blood pressure. The rationale for
deprescribing antihypertensives would need to be individual-
ized to consider actual adverse effects experienced, blood pres-
sure controlled too tightly, or to consider the less stringent
blood pressure targets that may be appropriate for older adults
[14, 170]. Another consideration for these preventative treat-
ments is whether the treatment is appropriate late in life with
a limited life expectancy [171]. However, deprescribing single
medications did not always significantly alter health outcomes
and quality of life. The available data suggests somemedications
can be deprescribed without adverse changes in the specific
health outcomes the medications were intended to treat, which
was consistent with the findings of previous systematic reviews
that assessed deprescribing of specific medications [19, 20].

Deprescribing is difficult to implement, though this re-
view suggests that deprescribing is feasible [21, 172]. It rein-
forces the importance of individualized approaches to
medication use for older adults. Identifying deprescribing tar-
gets is not an exact science, and health care professionals can
vary in their assessment on which medications are inappro-
priate [173, 174]. Evidence of feasibility supports the existing
body of research including previous systematic reviews on
the intervention techniques, barriers and enablers [17, 18,
175]. These combined works can be integrated to inform the
design and implementation of future deprescribing interven-
tions and contribute to the growing discussion about
deprescribing [14, 176–178].

There are several limitations to this review. Language bias
may have also been introduced as we included only English-
language studies though applied no other limits. The review
had broad inclusion criteria and a comprehensive search strat-
egy, and we detected many relevant studies for inclusion. De-
spite this, there may be studies that were not identified, as the
area of deprescribing has been poorly indexed historically. The
review included many studies that were nonrandomized and
many small RCTs of low quality. The limited methodological
rigour was signified by an uncertain or high risk of bias assess-
ment for most studies. Many of these studies aimed to assess
the feasibility of the deprescribing intervention rather than
the health ormortality outcomes, which was reflected in the in-
cluded studies with limited well-powered RCTs to assess health
outcomes. The follow-up durations, settings, age and health sta-
tus of participants were variable. These limitations make it diffi-
cult to generalize the findings broadly in practice, though
together they suggest that deprescribing in older adults is a field
that warrants further attention.

This review collates the growing body of research in the
field of deprescribing for older adults. However, as previously
discussed, there are substantial limitations to the available
study data. Rigorous large clinical trial data that implement
patient-specific deprescribing interventions are needed to
confirm the outcomes suggested in this review. Further re-
search is needed to understand which medications should
be deprescribed in which patients and at what time.

This study suggests that deprescribing needs to be consid-
ered for older people as a routine component of the ongoing
medication review process. Clinicians would benefit from

A. T. Page et al.
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References

deprescribing guidelines to support the implementation of
deprescribing in practice. In the meantime, clinicians can
use the data synthesized in this paper to inform decisions
about deprescribing in conjunction with practical algorithms
such as the CEASE acronym [16].

Conclusion
The available data suggest that patient-specific deprescribing
interventions to reduce polypharmacy may improve longev-
ity. Deprescribing is often achieved without adverse changes
in quality of life or health outcomes, which is helpful for
older adults. Though more research is needed, the current ev-
idence suggests that individualized interventions to reduce
inappropriate polypharmacy appear safe and feasible.
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Background

This section of  the thesis aimed to collate and synthesise the information available to support 

deprescribing decisions for older adults. Presented in the previous chapters, a systematic 

review investigated deprescribing in older people. This large systematic review and meta-

analysis comprehensively compiled randomised and non-randomised data across all settings. 

The data identified that deprescribing is feasible to reduce both polypharmacy and potentially 

inappropriate medications in older people. However, this review showed substantial 

limitations in the available study data, and a need for further research to understand which 

medications should be deprescribed and in whom. 

Health professionals rely on evidence to support decision making, so we considered other 

possible sources. A study was designed to analyse if  the Product Information (PI) 

provided to the Therapeutic Goods Administration (TGA) provided information to 

assist professionals in making decisions for older people, and in particular, to inform 

decisions to deprescribe medications. 

This chapter is presented as a published paper.
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Introduction

R E S E A R C H A R T I C L E

Informing deprescribing decisions in older people: does the Product
Information contain advice on medication use for older people and
medication withdrawal?
Amy Page, MClinPharm, GradCertHPEd,BPharm, BHSci, AdvPracPharm1 ,
Rhonda Clifford, PhD, FPS1, Kathleen Potter, MBChB, PhD, FRACGP2,
Christopher Etherton-Beer, MBBS GradCertHPEd, PhD, FRACP1

1 School of Medicine and Pharmacology, University of Western Australia, Crawley, Western Australia, Australia
2 Westland Medical Centre, Hokitika, New Zealand

Abstract

Background: Product Information (PI) details the indications for prescribing, dosage and administration, and recognised side effects
and contraindications. No formal requirement exists for PI to include information on medication use in older people and what to
expect while withdrawing medication (deprescribing). Deprescribing has a focus on older people, so we designed this study to eval-
uate how frequently the PI includes information on medication withdrawal and medication use in older people.
Methods: We identified PIs currently available from the Therapeutic Goods Administration website for medications commonly used
by older people. Data were abstracted using data extraction tables for eight categories of information, including statements of possi-
ble withdrawal effects, specified advice on discontinuation strategies and specified advice for older people.
Results: We retrieved the PI for 99 different medications. Statements of possible withdrawal effects were provided in half of the PIs
(n = 57). Of these, three PIs specified scenarios that constituted clinical criteria for withdrawal of the medication from long-term use.
The majority of PIs (n = 73) did not provide specified advice on discontinuation strategies. Of these medications, 23 PIs provided
specific recommendations and three PIs made a general recommendation to gradually withdraw medication.
Discussion: Almost all the PIs reviewed included information about medication use in older people, but only half included informa-
tion about medication withdrawal. The inclusion of information about discontinuation effects and strategies may improve PIs.

Keywords: deprescribing, older people, product information, geriatrics, medication withdrawal.

INTRODUCTION

Optimising medication use may improve health out-
comes and decrease adverse events.1,2 Many different
interventions can be used to optimise medication use,
including prescribing newly required medications or pre-
viously omitted medications, dose adjustments and the
planned cessation of non-beneficial medications. Medica-
tion management is ideally undertaken in an evidence-
based manner as an iterative process that combines
health professional experience, patient preference and the
best available evidence.3 Medication optimisation is par-
ticularly important for older people as they use a dispro-
portionately high number of medications. The absolute

risk of adverse health events is often highest for older
people, so they may potentially receive the greatest
potential benefit from their medications, while simultane-
ously being at the greatest risk of medication-related
harm. However, there is uncertainty around the use of
many medications in older people as people aged over
65 years or with co-morbidities are often actively
excluded from clinical trials,4 meaning that evidence as to
the actual treatment effects of many medications in older
people is limited.5

Stopping treatments when they are no longer indicated
is part of medication optimisation. Deprescribing is a
term used to describe a medication withdrawal process
that takes place under the supervision of a health profes-
sional, often with the goal of reducing polypharmacy.6

Deprescribing is increasingly discussed in the literature as
an intervention that may improve medication use for
older people. However, when undertaking a deprescrib-
ing intervention for any individual, the health
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professional is required to individually consider medica-
tions.7 The health professional reviews all medications
that the person is on, and formulates a medication with-
drawal plan that considers monitoring requirements, cau-
tions and the process for each medication to be
withdrawn.8 The medication withdrawal plan includes
potential adverse drug withdrawal effects (ADWEs),
monitoring requirements, and whether the medication is
to be stopped abruptly or tapered over a fixed period.9

This monitoring requires the health professional to have a
thorough understanding of the withdrawal process and
what to expect.10

Advice for deprescribing often recommends dose
tapering, and to monitor for withdrawal effects.11

Research has identified that older people are reassured
by knowing the withdrawal process when discontinuing
their medications.10 Corresponding research in health
professionals has identified that self-efficacy is an intrin-
sic enabler to deprescribing.12 Health professionals with
low self-efficacy may identify medications that should
be withdrawn but may not act as they are uncertain
how to develop a discontinuation strategy.13 Therefore,
specific advice to inform discontinuation strategies (e.g.
specific dose reduction schedules and timeframes) is
required for health professionals, but is not always read-
ily available for many medications.14 The growing evi-
dence-base for deprescribing in older people meant that
a 2016 systematic review identified 116 medication with-
drawal studies.15 Systematic reviews have highlighted
that these medication withdrawal studies often lack
important information in the methods section, and were
often small studies focused on establishing feasibility
and withdrawal effects.16,17 Primary literature provides
limited evidence on specific discontinuation strategies.
Recent guidelines have been published to inform depre-
scribing strategies for a limited number of specific medi-
cations (benzodiazepines and proton pump inhibitors).
These guidelines have been shown to improve confi-
dence and self-efficacy in health professionals to be able
to implement deprescribing interventions.13 However,
the available guidelines are still limited in their scope to
few specific medications.

The Product Information (PI) is another common
source of drug information for health professionals. The
information contained in PIs is intended to provide health
professionals with information to support use of medica-
tions in a safe and effective manner.18 The pharmaceutical
company (sponsor) responsible for a prescription medica-
tion must provide a PI to the Therapeutic Goods Admin-
istration (TGA) for use by health professionals.18 The
sponsor is responsible for maintaining an up-to-date PI
and requires TGA approval to amend the document.18

The PI document has specified headings including the

pharmacology, clinical trials, indications, contraindica-
tions, precautions, adverse effects, dosage and adminis-
tration.18,19 The required information about dosage and
administration includes dose and interval as well as mon-
itoring requirements.19 It is not mandated to include
information about how to withdraw a medication or
monitoring requirements during and after withdrawing
the medication.19 It is not mandatory to include informa-
tion on older people except where it constitutes a precau-
tion to use.19

Prescribing is a dynamic process where prescribers
do not just start medications; they also stop medications
that are not benefiting their patients. Health profession-
als require information as they manage medications in
older people, and as they attempt to withdraw medica-
tions. This study was designed to investigate how many
PIs included information on how to deprescribe, and
further, to provide information on medication use in
older people.

METHODS

Objective

The objective of this study was to evaluate the informa-
tion provided by drug sponsors about how to withdraw
regular medications. A secondary objective was to anal-
yse if drug sponsors included information on medica-
tion use specifically for older people.

Selection criteria

A list of medication PIs to review was developed based
on the most commonly used medications by Australians.
Medications were included that were Pharmaceutical Ben-
efits Scheme (PBS)20 funded in the year 2015 and reported
a defined daily dose per 1000 population per day (DDD/
1000 population/day) of 1.0 or greater. The DDD is a mea-
sure of drug utilisation providing an estimate of the pro-
portion of the population that regularly use the
medication.21 These medications were identified using the
data published as the Australian Statistics on Medicines
2015 and extracted the information from ‘table 2: Prescrip-
tion Drug use, in DDD/1000/Day, for 2013 to 2015’ and
‘table 9(b): Highest Volume PBS Drugs (since Drs Bag) by
Generic Name, year ending: Jun 2015 - Section 85 Only
(total for all forms and strengths for each drug)’.22

Using this table, medications were included where
listed from the year 2015 in column G, and the category
PBS in column I. Combination products were excluded,
as identified using column J of the same table. Medica-
tions were excluded where indicated for pro ne rata
(PRN: as occasion requires) use for acute episodes or
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Methods

Selection criteria

Data source

Data collection

exacerbations (e.g. salbutamol or glyceryl trinitrate) or
for acute illness such as an infection (e.g. amoxicillin or
enoxeparin). Medications or dose forms were excluded
that are not commonly administered in the setting of
geriatric chronic disease (e.g. contraception).

Data source

The advanced Australian Register of Therapeutic Goods
(ARTG) was searched by one author (AP) in the ‘active
ingredient’ field during September 2016, with an update
undertaken in February 2017. No further limits were
applied to the search.

One author (AP) selected one PI for each active medi-
cation. Where there were PIs available for more than
one route of administration, clinical experience was used
to select the PI for the most commonly utilised route of
administration among older people. Where available, PI
for the originator brand over generic brands was
selected. Where more than one choice remained, the
highest available strength was selected. If a choice
remained, an immediate release preparation over a
modified release preparation was selected.

Medications were excluded from this analysis where
a PI was unavailable on the ARTG portal of the TGA.

Data collection

One author (AP) independently abstracted the relevant
information from the PI using a standardised data
extraction template. The data extraction template was
piloted with the first five PIs and then its format
was reviewed to ensure that the information retrieved
was relevant and consistent across the products.

Of particular interest was the dichotomous assess-
ment (yes or no) whether the PI provided:

• Statement of possible withdrawal effects
• Specified advice on discontinuation strategies

including any advice about abrupt cessation or
tapering (where the advise was not related to
managing adverse effects or interactions with other
medications)

• Specified advice for use in older people.

If the PI was found to provide this information, the
provided drug withdrawal information was categorised
into the following five groups:

• Clinical criteria for withdrawal specified (defined
as a defined clinical event, scenario or duration at
which the medication should be considered for
withdrawal)

• Defined clinical outcomes of drug withdrawal (de-
fined as the expected clinical ramifications of

medication withdrawal in either the short- or long-
term)

• General statement without firm guidance (defined
as a statement that withdrawal effects may occur
but no clear recommendation on tapering strate-
gies, monitoring or management)

• Equivocal statement (defined as a statement that
clinical withdrawal effects have not been observed
although clinicians should be aware of the possi-
bility of withdrawal effects)

• No withdrawal effect.

Data management

The information was abstracted verbatim from the PI.
Direct quotes were isolated to illustrate the data pro-
vided by the pharmaceutical company in the PI. Where
the information was not found, it was reported as ‘not
stated’.

A dichotomous assessment was undertaken to deter-
mine whether the information was present. The PI only
needed to make reference to an outcome to be assessed
as reported. The assessment of whether it was reported
did not require details to be provided. The dichotomous
assessment did not include assessment, judgement or
perception of information concerning accuracy, currency
nor usefulness.

Data analysis

Medications were tabulated by body systems and then
by drug code to present the data. The details of the
reported symptoms and method were tabulated and
narratively reported. This study analysed a sample of all
available PIs.

Where information was provided about specific
advice on discontinuation strategies, the information
was assessed as to whether it provided:

• General statement to taper or abruptly withdraw
the medication

• Information about the duration to taper a medica-
tion (e.g. days, weeks, months) without specific
dosage changes

• Suggested dose reduction over a specified duration
to taper medication

• Statement that abrupt withdrawal is appropriate.

RESULTS

The Australian Statistics on Medicines table listed 3361
medications, of which 104 PBS funded single products

© 2017 The Society of Hospital Pharmacists of Australia Journal of Pharmacy Practice and Research (2017)
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Data management

Results

Data analysis

with a DDD of 1.0 or greater were identified (Figure 1).
Twelve medications were excluded as they were
assessed as either not commonly administered to older

people, PRN use or typically administered for acute epi-
sodes. The initial ARTG search identified 8790 records
that were reported to fully match the search (Figure 1).

Australian Statistics on Medicines 2015 
Table 2 listed medications 

(n =  3361)

Medications screened 
(n = 116)

ARTG identified records that “fully 
matched” search terms for eligible 

medications 
(n = 8790)

Medications excluded as ineligible 
(n = 3245 )

Reasons (may be excluded for one or more)
DDD < 1.0 (n = 2719)
Not listed as a single product (ie combination 
products) (n = 421)
Not PBS Category (ie UND) (n = 1368)
Not listed as 2015 (ie 2013, 2014) (n = 2202)

PI included 
(n =  99)

Medications excluded 
(n = 12)

not commonly administered to older people 
(medroxyprogesterone, etonogestrel, 
dexamphetamine, methylphenidate) (n = 4)

pro ne rata (PRN) use for acute episodes
(ipratropium, salbutamol, glyceryl trinitrate) (n = 3)

use is indicated for acute episodes (varenicline, 
cephalexin, amoxicillin, doxycycline, exoxaparin) (n = 
5)

Medications excluded 
(n = 5)

PI not available on the ARTG website (lactulose, 
macrogol, aspirin, paracetamol) (n = 4)
Duplicate PI (single PI provided for two medications 
(prednisolone and prednisone) (n = 1)

Figure 1 Flow chart for selecting included Product Information.
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Figure 1: Flow chart

Information about withdrawal effects

A further four medications were excluded as the ARTG
search did not return a current PI. The PIs for 99 differ-
ent medications were retrieved and analysed.

The included medications represented medications
acting on ten different body systems, with the most
common being the cardiovascular system (n = 32) ner-
vous system (n = 26) and alimentary tract and metabo-
lism (n = 16). Antidepressants were the most frequent
therapeutic group (n = 11), which included six selective
serotonin receptor inhibitors. Lipid modifying agents
(n = 6) and medications to treat gastro-oesophageal
reflux disease (n = 6) were also common. The adminis-
tration route of included medications was primarily
orally (n = 87) with medications intended for adminis-
tered by subcutaneous injection (n = 4), topical ocular
drops (n = 3), inhalation (n = 3), transdermal (n = 1)
and intramuscular (n = 1) also included.

Information about withdrawal effects

Reporting of potential withdrawal effects was assessed in
the PI for the 99 medications (Table S1). The PI for 57
(58%) medications made reference to signs or symptoms
that may be expected when the medication is withdrawn,
including digoxin, beta-blockers, thiazide diuretics,
angiotensin-converting-enzyme-inhibitors (ACEI) and
angiotensin II inhibitors (A2RBs). The PI for 42 (42%)
medications did not make any reference to withdrawal
effects. Where information was provided about the with-
drawal effects they were classified as follows.

• Three PIs (glimepiride, oestradiol and oestriol) spec-
ified scenarios that constituted clinical criteria for
withdrawal of the medication from long-term use

• Forty-two PIs mentioned specified defined clinical
outcomes because of medication withdrawal,
including the five beta-blockers, four benzodi-
azepines and 11 antidepressants. These defined
withdrawal effects were sometimes effects that
may be observed within 1 week of withdrawal
(e.g. omeprazole) or the effects over 1 year or
more (e.g. denosumab)

• Two PIs (isosorbide mononitrate and oxycodone)
issued generalised statements about withdrawal
effects which may occur but did not describe those
effects

• Eleven PIs stated explicitly that the medication did
not cause withdrawal effects. These medications
included levetiracetam and ten cardiovascular
medications, namely moxonidine, prazosin, four
ACEI medications (enalapril, lisinopril, perindo-
pril, ramipril) and four A2RBs (irbesartan, can-
desartan, telmisartan and olmesartan).

Information about discontinuation strategies

The presence of recommended discontinuation strategies
was assessed in the PI for the 99 medications (Table S1)
No discontinuation strategy was provided for three-
quarters of the medications (n = 73 PIs, 74%). The
remaining 26 PIs (26%) included advice about discontin-
uation strategies. Medications that included advice
about discontinuation strategies were most frequently
those acting on the nervous system (n = 18) and cardio-
vascular system (n = 6), as well as one medication each
that acted on the systemic hormone medications and
respiratory system.

Of these medications, 23 PIs provided specific recom-
mendations and three PIs made a general recommenda-
tion to gradually withdraw medication. Three PIs (all
antidepressants: paroxetine, duloxetine and venlafaxine)
made specific recommendations to decrease the dose by
a specific amount by specifying either a fraction (i.e.
half) or a specific reduction in milligrams of the daily
dose at weekly intervals. Fifteen PIs provided time
frames to withdraw the medication. These 15 medica-
tions were all cardiovascular or nervous system medica-
tions, namely antihypertensives (moxonidine and the
included beta-blockers, sotalol, metoprolol, atenolol,
bisoprolol, carvedilol) antiepileptics (pregabalin),
antipsychotics (quetiapine) benzodiazepines (diazepam,
oxazepam, alprazolam, temazepam), and antidepres-
sants (citalopram, fluvoxamine, escitalopram).

Information about older people

The reported use and properties of medication use in
older people was assessed in the PI for the 99 medica-
tions (Table S2). The PI for 96 out of 99 (97%) medica-
tions made at least one reference to medication use for
older people. The statements were characterised as fol-
lows.

• Dose adjustments were referenced in 80 PIs
(Table 1). The PI for 37 medications indicated that
dose adjustments were not required for older peo-
ple, while 43 medications indicated that dose
adjustments were required.The PI for 19 medica-
tions did not state the dose adjustments required
for older people

• The pharmacokinetic effect for the medication use
was referenced in 61 PIs (62%). The statements ref-
erenced changed pharmacokinetics for older peo-
ple (n = 46 PIs) and comparable pharmacokinetics
(n = 12 PIs). Three PIs stated that there was
no available data on pharmacokinetics for older
people

© 2017 The Society of Hospital Pharmacists of Australia Journal of Pharmacy Practice and Research (2017)
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Table 1: Presence of statem
ents included in the PI

Inform
ation about discontinuation strategies

Inform
ation about older people

D
iscussionTable 1 Presence of statements included in the Product Information

Potential
withdrawal
effects

Potential
discontinuation
strategies

Dose adjustment
required for older
people

Pharmacokinetics
in older people

Efficacy in older
people

Adverse effects in
older people

Cautioned for
older people

Total
medications

Not
stated

Statement
included

Not
stated

Statement
included

Not
stated

Statement
included

Not
stated

Statement
included

Not
stated

Statement
included

Not
stated

Statement
included

Not
stated

Statement
included

Alimentary tract and
metabolism

12 4 16 0 5 11 6 10 13 3 8 8 11 5 16

Blood and blood-forming
organs

3 2 5 0 1 4 1 4 3 2 4 1 3 2 5

Cardiovascular system 13 19 26 6 8 24 12 20 23 9 14 18 24 8 32
Genitourinary system and
sex hormones

1 2 3 0 2 1 3 0 3 0 0 3 2 1 3

Musculo-skeletal system 5 3 8 0 1 7 3 5 6 2 2 6 4 4 8
Nervous system 2 24 8 18 1 25 6 20 19 7 5 21 20 6 26
Respiratory system 3 0 2 1 0 3 1 2 3 0 2 1 3 0 3
Sensory organs 2 1 3 0 1 2 3 0 2 1 1 2 3 0 3
Systemic hormonal
preparations, excl.
sex hormones and
insulin

0 2 1 1 0 2 2 0 1 1 0 2 0 2 2

Various 1 0 1 0 0 1 1 0 1 0 0 1 1 0 1
Total 42 57 73 26 19 80 38 61 74 25 36 63 71 28 99
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• Clinical efficacy was referenced in 25 PIs (25%) as
either increased (n = 6 PIs), decreased (n = 1 PI) or
comparable to an adult population (n = 18 PIs)

• Adverse effects profiles for older people were
reported in 63 (64%) PIs as either increased (n = 49)
or comparable to an adult population (n = 14)

• Cautions for medication use in older people in 28
PIs were either contraindicated (n = 1, no known
additional risk (n = 1) or additional risk compared
to an adult population.

DISCUSSION

This study examined the frequency of reporting of medi-
cation withdrawal effects and discontinuation strategies
in Australian PIs. The study included 99 medications
commonly used by older people in Australia, where car-
diovascular and nervous system medications comprised
about half the PIs included in this study. Just over half
the retrieved PIs either reported or referenced with-
drawal effects. Approximately one-quarter of the PIs
provided advice on discontinuation strategies. Most PIs
made at least one reference to use in older people, with
the majority including a statement about dose and dose
adjustments. Advice about medication withdrawal was
not given in the PI for three-quarters of the 99 medica-
tions most commonly used by older people in Australia.

Medication withdrawal effects were mentioned in
about half the PIs, while a discontinuation strategy was
only provided for a quarter of medications. In both cases,
these PIs were mostly for cardiovascular and nervous sys-
tem medications. Deprescribing medications in these
classes (e.g. antihypertensives, digoxin, diuretics, antide-
pressants, benzodiazepines and antipsychotics) have been
investigated in more studies than other medica-
tions.15,16,23,24 The presence of the information in the PIs
could be related to the availability of evidence to support
these statements. The limited deprescribing evidence may
be a contributing factor for the absence of the information
in other PIs as they should be evidence-based. Another
possible explanation for the information presented for
these particular medications could be caution due to a
higher risk of ADWEs. Cardiovascular and nervous sys-
tem medications were most frequently associated with
ADWEs in two small studies.25,26 The frequency of
ADWEs with these medications may be the reason why
these PIs included statements about discontinuation
strategies and withdrawal effects. The discontinuation
strategy can be important as ADWEs and rebound effects
can sometimes be triggered by inappropriately rapid
medication withdrawals.27 PIs have been previously

shown to err on the side of caution.28 For example, a Nor-
wegian analysis indicated that about half the information
provided by drug information services was at odds with
information in the PI, with more cautious advice pro-
vided in the PI.29

Regarding medication use by older people, it was
found that most PIs made at least one reference to the
use in older people. This reference was not always par-
ticularly detailed, and in some cases, it was simply to
reassure that there was no observed alteration in clinical
efficacy. In some cases, the recommendations were so
generalised that they did not provide actionable advice.
An example of this generalised information was the rec-
ommendation to ‘gradually taper’. This finding is simi-
lar to another recent finding that the PI provided some
information on adjustments in renal failure, but that it
lacked sufficient detail to action.30

Professionals rely on information to support medica-
tion decisions.22 Clinical guidance on how and when to
deprescribe medications is currently limited.31 The PI
should be one source of information that health profes-
sionals can use to support these decisions.22 An absence
of information is an identified barrier to health profes-
sionals undertaking deprescribing interventions,11,23 and
in other defined scenarios, it has been specifically identi-
fied that the absence of PI information is a barrier to pro-
viding appropriate information.32 This prompted the
suggestion for the adoption of system-wide approaches
to information provision on deprescribing.11,33,34 Informa-
tion was identified in a systematic review as both an
enabler and barrier to deprescribing,33 meaning that lim-
ited or incorrect information is a barrier to deprescribing
just as much as the presence of the information facilitates
the deprescribing process. This need for information is
understandable as the health professional navigates an
uncertain path in regard to the medication withdrawal
effects and discontinuation strategy.

The current study has several limitations. The inten-
tion of this study was to investigate whether the infor-
mation was provided. The accuracy and currency of
information provided was not appraised, and further
research would be required to appraise the accuracy
and currency of the information. A similar methodologi-
cal weakness is that one author undertook the search,
data extraction and analysis. Another limitation was
that the study only reviewed one PI (usually that for the
originator brand) for one strength and formulation in
one country. PIs across different brands, formulations or
strengths of the same medication may differ as the
sponsor is responsible for maintaining an up-to-date PI.
The selection criteria were specified to ensure a consis-
tent approach to select one PI. At the time of first list-
ing, there is only an originator brand and therefore only

© 2017 The Society of Hospital Pharmacists of Australia Journal of Pharmacy Practice and Research (2017)
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References

one single manufacturer is responsible for the PI.22 Once
generic brands are available for the medication, there
are usually multiple manufacturers who must all pro-
vide a PI for the medication.22 No requirement exists for
the PI to be consistent across brands.35 This inconsis-
tency can be a source of confusion rather than helpful
guidance,35 and also limits the certainty that the find-
ings may have been reproducible if all brands for the
included medications were included. This study used
the PI for only one brand, strength and formulation, so
is not able to provide any commentary on whether this
information is consistent between products. Similarly,
PIs and their equivalent documentation for medications
have been shown to be inconsistent across different
countries and regulatory systems.36,37 The current paper
looked only at Australian PIs, so it is unclear if the find-
ings would be internationally consistent.

The current paper is the first to describe inclusion of
discontinuation strategies and withdrawal effects in PIs.
The limited inclusion of concrete discontinuation strate-
gies in PIs may represent the lack of available data in this
field, and future research could investigate the optimal
scenarios as to when to consider deprescribing, monitor-
ing requirements and the strategies to use. At present,
deprescribing recommendations are not found in many
guidelines. When deprescribing guidelines become avail-
able, future research could compare the accuracy and cur-
rency of the information found in the PIs to the
information contained in those guidelines. In the mean-
time, future research could investigate if the findings
from this sample were representative by undertaking a
comprehensive analysis of PIs across brands, formula-
tions and strengths, as well as multiple regulatory agents.

In conclusion, health professionals require information
to support their clinical practice. Limited information is
available to devise and implement discontinuation strate-
gies, or to monitor for withdrawal effects. This article
compiles the available information in a sample of PIs,
and found they do not consistently include information
to guide medication withdrawal. The findings suggest
that although the PIs generally contain indications for
use and effects for older people that may occur during
use, they do not consistently include information about
indications for withdrawing medications and effects that
may occur during or after withdrawal. Where advice is
provided, it is usually generalised. Many PIs could be
improved by including information about how and
when to withdraw medications, and what to expect both
during and after withdrawal.
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Background

Evidence-based practice intersects health professional experience with the best available 

evidence. The previous section showed the best available evidence is limited, so this study 

was designed to investigate the decisions that health professionals make around deprescribing 

medication. It explored the decisions made by doctors and pharmacists to continue or to 

deprescribe medications for frail older people in residential aged care, many of  whom had 

dementia.  

This chapter is presented as a published paper.

This study was situated within the randomised controlled trial reported in Appendix A:

Potter K, Flicker L, Page AT, Etherton-Beer CD. Deprescribing in frail older people: a 

randomised controlled trial. PLoS one. 2016;11(3):e0149984.  
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Deprescribing in frail older people – Do doctors
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Abstract

Background: Deprescribing may reduce harmful polypharmacy in older people and is an accepted clinical
practice; however, data to guide deprescribing decisions are scarce.

Objectives: This study aimed to determine if physicians and pharmacists agree on medicines to deprescribe.
Methods: Two physicians and two pharmacists independently applied a deprescribing decision-making aid
to clinical and medicines data collected during a deprescribing trial of frail older people in four residential
aged care facilities. The consensus list of medicines selected for deprescribing by the physicians was

compared with the consensus list selected by the pharmacists. Lin’s concordance correlation coefficient
(CCC) was used to assess agreement in the number of medicines, and agreement on each specific medicine
was assessed using the level 2 intra-cluster correlation (ICC) for medicine within patient.

Results: Physicians and pharmacists had substantial agreement on the number of medicines to deprescribe
(CCC ¼ 0.70; 95% CI: 0.58, 0.82), with a difference of 1.8 � 2.0 total targeted medicines. For specific
medicines, the agreement was moderate (ICC ¼ 0.45, 95% CI: 0.32, 0.58). When considering only orally

administered medicines, physicians and pharmacists had substantial agreement (CCC ¼ 0.73; 95% CI:
0.61, 0.84) in the number of medicines, but only moderate agreement for the specific medicines
(ICC ¼ 0.44, 95% CI: 0.30, 0.59).

Conclusions: Physicians and pharmacists had substantial agreement in the number of medicines they
targeted to deprescribe and to continue, but physicians targeted a greater number of medicines for
deprescribing than pharmacists. However, they had only moderate agreement in the specific medicines to
deprescribe. This suggests that the deprescribing decision-making aid is a useful tool for health

professionals to use when considering medicines to deprescribe.
� 2016 Elsevier Inc. All rights reserved.
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Introduction

Appropriate medicine use in older people
living in residential care can enhance their quality
of life and health outcomes. Polypharmacy and

potentially inappropriate medicines in older peo-
ple are risk factors for poor outcomes such as
adverse drug reactions, falls, and premature

death.1 Despite the apparent risk, nine out of
ten older adults living with dementia in residential
aged care use five or more medicines.2 Not simply

the number of medicines, but also medicine inap-
propriateness adversely affects older people.
Approximately 30% of older people residing in

residential aged care facilities are inappropriately
prescribed anticholinergic medicines, and 40%
are prescribed sedative medicines.3 Both groups
of medicines are associated with poor outcomes,

including impaired cognition and reduced phys-
ical function.4–7

Deprescribing may be one way to optimize

medicine use and improve function in older people
by reducing the number of potentially harmful or
inappropriate medicines prescribed.8 To depres-

cribe, the health professional uses a person-
centered approach to weigh the risks and benefits
of each medicine against the specific goals of the

individual patient, with the aim of reducing the to-
tal number of prescribed medicines. Either a
physician or a pharmacist may initiate deprescrib-
ing, but only physicians are able to cease medi-

cines – pharmacists are limited to making
recommendations. Of the medicine optimization
strategies suggested to general practitioners by

pharmacists, only 9–19% of the recommendations
are to cease a medicine9,10 and approximately
70% of all recommendations are implemented.10

Prescribing tools are available to support
health professionals to optimize medicine use;
they can be categorized as either implicit or
explicit tools.11 Implicit tools require clinicians’

judgment; they are person-specific and can be
time-consuming.12 Implicit tools (e.g. medicines
appropriateness index)13 often have poor inter-

rater reliability, and training is often required to
use the tool reliably.14 The decisions may not be
reproducible between users with implicit tools,

but allow for individualized decisions.15 On the
other hand, explicit tools require less clinician
judgment; they are general and standardized.12

Explicit tools (e.g. Beers criteria, STOPP/START
criteria)16,17 guide decisions that are often more
reproducible between users than with implicit
tools, but may not allow for legitimate

individualized prescribing.11 When health profes-
sionals use a prescribing tool, studies of both phy-
sicians and pharmacists have shown greater
agreement when using explicit tools than when us-

ing implicit tools.14

A specific deprescribing tool for use by physi-
cians and pharmacists might be beneficial to

reduce polypharmacy and potentially inappro-
priate medicine use. Recently, Garfinkel et al
described a Good Palliative-Geriatric Practice

(GPGP) tool, an implicit tool for deprescrib-
ing,18,19 but inter-rater reliability using this tool
has not been established. A simplified version of

the GPGP tool was used to standardize decision-
making in a randomized deprescribing trial.20

This study aimed to determine agreement be-
tween physicians’ and pharmacists’ with respect to

medicines to deprescribe when using the simplified
GPGP tool. Qualitative analysis was used to
define reasons for any observed differences be-

tween physicians and pharmacists on medicines
selected for deprescribing.

Methods

Ethics

The University of Western Australia’s Human
Research Ethics Committee approved this study
(RA/4/1/4517) and the parent study was prospec-

tively registered with the Australian and New
Zealand Clinical Trials Registry.20

Study design

This study used clinical and medicine data
from participants enrolled in a randomized

controlled deprescribing trial.20

Aim

To test the inter-rater reliability between phy-
sicians and pharmacists using an implicit tool to

select medicines for deprescribing in frail older
people living in residential aged care facilities
(RACFs).

Clinical and medicines data

Criteria for inclusion in the trial required

participants to be aged over 65 years taking at
least one regular medicine, and not in the final
terminal stages of cancer or other serious disease.

All residents living in the four participating
RACFs in Dongara and Geraldton in Mid-West
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Deprescribing decision-aid

Selecting a deprescribing decision-aid

Application of  the deprescribing decision-aid

Sample size

region of Western Australia between 19th July
2011 and 12th November 2013 were screened.

A list of all medicines available for use by the

participants was obtained by copying the drug
chart (all regular and PRN medicines prescribed
by the treating physician), the most recent admin-
istration records (all regular, PRN, and nurse-

initiated medicines given to the resident) and by
asking the participant to list all self-administered
medicines, including topical complementary and

alternative medicines, analgesics, lozenges, eye
drops, ear drops, nasal sprays, medicated sham-
poos, lotions, creams, and ointments. Discrep-

ancies between the drug chart and the
administration record were resolved by inspecting
the blister pack to determine whether the partic-
ipant was receiving the prescribed medicine. The

generic name, dose, frequency, and route of
administration of all medicines available for use
by the participant were recorded. The number of

doses administered in the preceding month were
recorded for all PRN, nurse-initiated, and self-
administered medicines. The active ingredients of

combination products were treated as individual
medicines if they were available separately in the
same dose and form. Combined products con-

taining more than one listed ingredient were
treated as a single medicine if the constituents
were administered for a single therapeutic purpose
where the individual ingredients were not avail-

able as individual medicines in that dose or form
(e.g., Microlax enema, containing sorbitol, so-
dium citrate). Different formulations of the same

medicine were recorded as separate medicines
(e.g.: oral morphine and injectable morphine).

A medication-focused clinical history was

compiled for each participant from the RACF
medical records, progress notes, and GP notes, by
interview with the participant and/or NOK, and
by discussion with the nursing staff and/or treat-

ing physician. This clinical history was compiled
using all available records since admission to the
RACF. An indication, if available and known,

was recorded for each regular and PRN medicine.
Relevant comorbidities, contraindications, and
possible adverse effects were also recorded.

Participants were asked specifically about
possible side effects from their medicines and
were also asked if they were still experiencing

symptoms that were the intended target of specific
treatments. All participants were examined for
cachexia, muscle wasting, tremor, rashes, cough,
dyspnea, heart murmurs, basal crepitations, and

ankle edema and for signs of discomfort or pain,

depression, anxiety, or confusion. All participants
were asked whether they experienced any of the
following common medication side effect symp-

toms: nausea, constipation, diarrhea, abdominal
pains, dry mouth, dizziness, headaches, insomnia,
skin rash or itch, cough, ankle swelling, and dry
eyes. Frequency (not during past month, less than

once per week, once or more per week, daily or
almost daily) and severity (causing mild, moder-
ate, or severe distress) were recorded for any

symptoms experienced.
A research nurse recorded participants’ weight,

pulse, and blood pressure (lying and standing) and

assessed Mini Mental Status Examination
(MMSE) and Modified Barthel Index score
(MBI) to assess cognitive function and physical
function respectively.21,22

Deprescribing decision-aid

Selecting a deprescribing decision-aid
A deprescribing decision-aid was needed to

provide a structured approach to deprescribing
for the study. An implicit decision-aid was
required to allow the researchers to individualize

deprescribing. At that time, there were three
available implicit decision aids. The medication
appropriateness index and the assessment of un-

derutilization of medicine were not applicable as
these tools were designed to assess medicine
appropriateness and underutilization respec-
tively.13,23 The other tool was the GPGP tool

that had already been employed in two non-
randomized deprescribing studies.18,19 This tool
was simplified to allow for a binary decision on

each medication to either deprescribe or continue
(Fig. 1).

Application of the deprescribing decision-aid
The two physicians (KP and CEB) and the two

pharmacists (AP and MS) independently applied
the deprescribing decision-aid (Fig. 1) to the clin-

ical and medications data and selected medica-
tions for deprescribing in each individual
participant. Each investigator listed all medica-

tions identified as suitable for deprescribing.
When the lists were complete, the two physicians
discussed their selections with each other and

agreed on a final consensus list for deprescribing.
The two pharmacists did the same with their indi-
vidual lists.

Sample size

A sample size of 50 residents was prospectively
chosen to provide adequate power to detect
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Figure 1: The deprescribing decision-making aid: The simplified version of  the 
Good Palliative-Good Practice Tool

Quantitative phase

Data analysis - quantitative

agreement. This sample size was chosen to detect
with 80% power an intra-class correlation of
0.900 under the alternative hypothesis when the

intraclass correlation under the null hypothesis
was 0.80 (a ¼ 0.05 and b ¼ 0.196).

Quantitative analysis

Data analysis

Statistical analysis was conducted by an inde-
pendent statistician using Stata Statistics/Data
Analysis software.24 An inter-rater reliability

analysis was performed on the number of medica-
tions selected for deprescribing using Lin’s
concordance correlation coefficient (CCC)

statistic.15 Lin’s concordance correlation coeffi-
cient quantifies the degree to which two raters
agree where the values range from �1 to 1, where

1 is perfect agreement. Agreement on each specific
medication was assessed using the level 2 intra
cluster correlation (ICC) for medication within

patient, calculated following a hierarchical mixed
effects logistic regression. This analysis accounts
for correlation between assessments on multiple

medications within a patient. Agreement was as-
sessed for all medications, and for orally adminis-
tered medications. The inter-rater reliability was

interpreted as slight (0.00–0.20), fair (0.21–0.40),
moderate (0.41–0.60), substantial (0.61–0.80) and
almost perfect (0.81–1.00).25

Fig. 1. The deprescribing decision-making aid: The simplified version of the Good Palliative-Good Practice Tool.18
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Qualitative phase

Data analysis - qualitative

Results

Table 1: Clinical and medicines data for participants

A dichotomous variable indicating whether
physicians and pharmacists agreed on the course
of action for each medication was constructed.

Univariate logistic regression was then per-
formed to ascertain if there were specific patient
or medication factors that predicted agreement.
If more than one factor had a significant asso-

ciation in the univariate analysis, these factors
were further analyzed by multivariate logistic
regression analysis. The medications were not

independent observations as each participant
included multiple medications; therefore the
standard error was adjusted to indicate that

each participant represented a cluster. The odds
ratio (OR) and P-value were calculated for each
item.

To assess if agreement altered across therapeu-

tic groups, the medications were coded according
to the Anatomical Therapeutic Chemical (ATC)
classification system of the World Health Organi-

sation. Medications were combined by therapeutic
subgroup (ATC code level two, e.g. antihyperten-
sives) and pharmacological subgroup (ATC code

level three, e.g. beta-blockers). Where the phar-
macological subgroup was used by less than 20
residents, the sample size was determined to be

insufficient to produce reliable agreement analysis,
so it was not undertaken. Where at least 20
residents used a medication from a pharmacolog-
ical subgroup, the subgroup was analyzed for

agreement. As the number of residents using a
medication in these subgroups was often small,
the weighted the kappa coefficient was used. Like

Lin’s concordance correlation coefficient, the
kappa coefficient measures agreement and takes
into account the agreement occurring by chance

alone; kappa is measured on a scale of 0–1, where
0 indicates agreement equivalent to chance and 1
indicates perfect agreement.

Qualitative phase

The study included a prospectively planned
qualitative phase to examine the reasons for any
differences in the number or types of medications

selected for deprescribing between the physicians
and the pharmacists. The four investigators
participated in a 2-h semi-structured focus group

discussion. They discussed the two residents where
the most variance was detected with additional
general discussion around the issues raised. They

also discussed drug classes used by ten or more
residents where the proportion of agreement was
less than 80%. The focus group discussion was

recorded using a voice recorder and later tran-
scribed verbatim by AP.

Data analysis – qualitative

One researcher (AP) did a preliminary line-by-
line coding round to develop a codebook to define
the categories and nodes. Next, two people

independently applied the codes to the complete
focus group transcript line by line with reference
to the codebook. To minimize the potential for
bias, an academic external to the study undertook

this coding independently. They used qualitative
data management software (nVivo 10 for Win-
dows).26 After agreement in the coding had been

compared and assessed, they held a formal
meeting to discuss any disagreements to reach
consensus. Using content analysis, the codes

were categorized into themes.

Results

The sample of 50 residents had an average age
of 83.8 � 7.5 years and 54% were male. On
average, residents were taking 9.3 � 4.0 regular

and 5 � 3.0 PRN medications (Table 1). Of the
regular medications, an average of 7.7 � 3.2 med-
ications per resident were administered orally.

Residents had medications administered by the
intravenous (n ¼ 1), intramuscular (n ¼ 2),
inhaled (n ¼ 14), topical (n ¼ 62) and oral

(n ¼ 385) routes.
Many residents were taking multiple drugs

from the same pharmacological and/or therapeu-
tic subgroups. Most residents (72%) had two or

more medications in one or more therapeutic
subgroups (ATC level 2 code). Approximately
half the sample (48%) had two or more medica-

tions in one or more pharmacological subgroup(s)
(ATC level 3 code).

Table 1

Clinical and medicines data for participants (n ¼ 50)

Characteristic Mean � SD Range

Sex, male n (%) 27 (54)

Age, years 83.8 � 7.5 66–97

Medicines per participant

Regular 9.3 � 4.0 2–19

PRN 5.0 � 3.0 0–10

Weight (kg) 63 � 16 37–102

MMSE 15.5 � 8.9 0–28

MBI score 46 � 32 0–100

Systolic BP (mm Hg) 128 � 23 82–190

Diastolic BP (mm Hg) 69 � 18 40–144
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Table 2: Agreement on the number of  medications to deprescribe between physi-
cians and pharmacists

Agreement between physicians and pharmacists on participant treatment

Agreement by the number of  medications selected for deprescribing per 

participants
Types of  medication selected for deprescribing

Agreement by medication

Types of  medication selected for deprescribing

Figure 2: Number of  medicines selected for deprescribing

Agreement between physicians and pharmacists on
participant treatment

Agreement by the number of medications selected
for deprescribing per participant

The physicians selected a mean of 7.2 � 3.5

medications per person for deprescribing. The
pharmacists selected a mean of 5.4 � 2.8 medica-
tions. Therefore, the pharmacists targeted

1.8 � 2.0 medications fewer per person than the
physicians (95% CI: �5.6, 2.2) (Table 2). Com-
parison of the total number of medications identi-

fied for deprescribing by physicians and
pharmacists for each participant revealed substan-
tial agreement (CCC ¼ 0.70; 95% CI: 0.58, 0.82)

(Table 2). Fig. 2 illustrates the agreement between
the physicians and the pharmacists for the number
of medications selected for deprescribing in each
participant.

When considering only orally administered
medications, physicians and pharmacists still had
substantial agreement (CCC ¼ 0.73; 95% CI:

0.61, 0.84) (Table 2). The physicians selected a
mean of 6.5 � 2.9 orally administered medications
per person for depescribing. The pharmacists

selected a mean of 5.0 � 2.6 orally administered
medications per person for deprescribing.

Therefore, the pharmacists targeted 1.4 � 1.6
orally administered medications fewer per person
than the physicians (95% CI: �4.7, 1.8).

Types of medication selected for deprescribing

Five pharmacological subgroups were used by
sufficient residents to assess agreement: colecalci-
ferol, gastric acid suppression, antithombotic or

antiplatelet, antidepressants, and paracetamol.
Physicians and pharmacists had fair agreement
on stopping medications for gastric acid suppres-
sion, antidepressants, paracetamol, colecalciferol,

and antithrombotic or antiplatelet medications
(Table 3).

Agreement by medication

Residents were prescribed a total of 464 regu-
lar medications. Physicians selected 359 of the 464
(77%) medications to deprescribe (Table 4). Phar-
macists selected 271 of the 464 (58%) medications

to deprescribe (Table 4).
Considering all 464 medications, physicians

and pharmacists agreed to continue or deprescribe

324 (70%) medications and disagreed on whether
140 medications (30%) should be continued or
deprescribed. Of the 359 medications that they

agreed on, they considered that 79 medications
should be continued, and that 245 medications
should be deprescribed. The inter-rater reliability

was estimated to be 0.45 (95% CI: 0.32, 0.58)
across all medications, indicating moderate
agreement.

Considering only the 385 orally administered

medications, physicians and pharmacists agreed
to continue or deprescribe 281 (73%) medications
and disagreed on whether 104 (27%) medications

should be continued or deprescribed. The inter-
rater reliability across oral medications was esti-
mated to be 0.44 (95% CI: 0.30, 0.59), which

again indicated moderate agreement.
Significant association was found between

agreement and oral medications (OR 2.26,

Table 2

Agreement on the number of medications to deprescribe between physicians and pharmacists

Medicines Mean (SD)

medicines

used by

participants

Mean (SD)

medicines

pharmacists

targeted to

deprescribe

Mean (SD)

medicines

doctors

targeted to

deprescribe

Lin’s concordance

coefficient

(a per patient analysis

of the number of

medications selected)

Lin’s concordance

coefficient 95%

confidence interval

P-value

All medicines 9.3 � 4 5.4 � 2.8 7.2 � 3.5 0.70 0.58, 0.82 !0.001

Orally administered

medicines

7.7 � 3.2 5.0 � 2.6 6.5 � 2.9 0.73 0.61, 0.84 !0.001

Fig. 2. Number of medicines selected for deprescribing.
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Table 3: Agreement between physiciians and pharmacists in specific therapeutic 
classes on the number of  medications to deprescribe

Table 3: Agreement between physicians and phar-
macists in specific therapeutic classes on the num-
ber of  medications to deprescribe

Qualitative analysis

Patient centered care

P ¼ 0.002) compared to other routes of adminis-
tration. No significant association between agree-

ment and age (OR 0.99, P ¼ 0.29), gender (OR
0.81, P ¼ 0.339), or MMSE (OR 1.00, 95% CI:
0.98, 1.02, P ¼ 0.95) was detected.

Qualitative analysis

The four investigators participated in the focus
group to explore possible reasons for the observed

variations. The themes that emerged from the
data were grouped in three domains: patient
centered care, clinical reasoning, and challenges

to deprescribing.

Patient centered care

The health professionals discussed the chal-
lenges encountered when deciding whether to
target a medication for symptom control. This

was considered particularly challenging where
symptoms appeared stable, particularly in a per-
son with significant cognitive impairment and

therefore limited ability to communicate their
symptoms. There was uncertainty on how to
balance these issues, and health professionals

referred to the lack of evidence on medication
use for people living with dementia.

“The person’s got an MMSE of zero. Such

impaired cognition, I was very hesitant to stop

anything that was there for comfort, because I

wasn’t convinced that the person would be able

to communicate if they needed it, so something

like the liquid tears . much more comfortable

targeting that if the person was more cognitively

intact.” Pharmacist 2

“It would be really hard to know. I don’t know

how you could be sure. Like our people with

dementia, we quite often withdraw their antide-

pressant and give it as a trial. We say the benefits

once your mini-mental gets low is uncertain. So

we’ll stop it and say – so the families look out for

behavioral disturbances worsening. Sometimes

you don’t know until you withdraw the drug,

whether it’s effective.” Physician 1

“I feel the issue we’re grappling with is that

you’re trying to make decisions for other people

of the basis of evidence. That is – you don’t know

how applicable it is to the individual and you’re

trying to weigh up the risks and benefits to them.

Table 3

Agreement between physicians and pharmacists in specific therapeutic classes on the number of medications to

deprescribe

ATC level 3 Residents using one or

more medicines from

this therapeutic class

N (%)

Medicines from

this therapeutic

class that residents

used (N)

Observed

agreement

N (%)

Kappa coefficient

(95% confidence

interval)

P-value

Code Therapeutic class name

A02B Gastric acid suppression 22 (44) Ranitidine (2) 17 (89) 0.40 (0.00, 0.65) !0.001

Esomeprazole (8)

Lansoprazole (1)

Omeprazole (6)

Pantoprazole (6)

A11C Vitamin D 21 (42) Colecalciferol (21) 13 (62) 0.24 (�0.16, 0.65) 0.128

B01A Antithrombotic agents 25 (50) Warfarin (2) 13 (72) 0.21 (0.05, 0.27) 0.010

Clopidogrel (3)

Dipyridamole (5)

Aspirin (20)

N02B Other analgesics and

antipyretics

32 (64) Paracetamol (32) 18 (56) 0.26 (0.06, 0.45) 0.015

N06A Antidepressants 32 (64) Imipramine (1) 24 (88) 0.30 (�0.09, 0.67) 0.025

Citalopram (5)

Escitalopram (7)

Fluoxetine (1)

Fluvoxamine (1)

Paroxetine (1)

Sertraline (5)

Duloxetine (2)

Mirtazapine (8)

Venlafaxine (2)
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Table 4: Agreement by medicine that physicians and pharmacists selected 
to deprescribe and to continue

Clinical reasoning

Really, people ought to be making these decisions

for themselves in some way? That’s where I think

you struggle with it, like you’re thinking, is it

worse for this person to fall over and break their

hip or is it worse for them to be taking medica-

tion where they have to sit up for 30 minutes and

it might be giving them reflux? . That’s what I

kind of feel we’re struggling with, is we’re trying

to make decisions for other people, and we don’t

really know what their opinion is.” Pharmacist 1

They discussed the challenges of clinical diag-
nosis in a person living with dementia, and how to

detect and manage symptoms.

“There’s certainly lots of indirect indicators of

pain in nonverbal patients . to know if their

increased agitation, reduced food intake, more

distress . you can communicate the stress, that

they appear uncomfortable or not being moved.

I’m relatively comfortable about reducing the

dose of painkillers and monitoring people, to see

whether they’re showing changes.” Physician 2

Both physicians and pharmacists recognized

quality of life issues in regards to time to benefit,
and the risks compared to expected benefits of
medication use.

“. harm versus the benefit. But then if there’s

not a real, then maybe decide continuing it. It’s

still a drug burden, I suppose, four times a day

with tablet.” Physician 2

“With paracetamol, I’ve just got this idea in my

mind that it is fairly benign, and if it’s keeping

him comfortable, then it’s okay. I guess on the

other side it is, as she said, the drug burden and

then that it is another medicine.” Pharmacist 2

Clinical reasoning

Physicians and pharmacists described very
similar clinical reasoning and personal responses
to the hierarchical decision making process sup-

ported by the algorithm. When applying the tool,
physicians and pharmacists found it relatively
straightforward to identify a medication under

three out of four of the algorithm headings:
without an indication, causing adverse effects
that outweighed potential benefits, or as poten-

tially inappropriate.

“We do know the drugs where there’s a high risk

of withdrawal failure, but I don’t know if we’re

very good at predicting which individuals with-

drawing fails in. That’s why we were thinking it’s

still often worth attempting withdrawal.” Physi-

cian 1T
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Challenges to deprescribing

Discussion

However, the decision to target a medication
intended to prevent a future serious event was
difficult in people with moderate cognitive impair-

ment but relatively unimpaired physical function.

“I am very happy to stop aspirin, statins and

blood pressure medications in people that are

immobile with a mini mental state of zero.. The

people that I’m less comfortable stopping it in are

people that are still fairly active and cognitively

intact, then I’m more concerned about it if

they’ve had a previous event. If it is primary

prevention, then again I’m happy to stop it

because I think the evidence is limited for

primary prevention now.

“. If there is uncertainty, then withdraw. I

suppose that’s what’s really relevant to medica-

tions that are symptomatic control because if the

symptoms recur you can reinstate it. But if

someone has a stroke, you can’t take that

back.” Physician 2.

“. similarly provoked anxiety in me if they’re

saying they’re young, they’re healthy. If I stop

aspirin and someone has a stroke, they are

definitely going to blame me and I’m going to

blame myself, even if you can do all the sort of

population statistics – but when it’s an individual

in front of you, it’s something that becomes much

more confronting.” Pharmacist 1

Despite the different final decision in some
instances, physicians and pharmacists applied
similar clinical reasoning. An example was one
resident took both tramadol and codeine for

analgesia. Physicians and pharmacists both identi-
fied that one of the two should be withdrawn, but
pharmacists selected tramadol and physicians

selected codeine. This dilemma was summarized as:

“We weighed up the evils and came down on

different sides . we’ve both had similar thought

processes, it’s just deciding which one’s more

neutral or less harmful.” Physician 1

Challenges to deprescribing
From the focus group, it was apparent that

both physicians and pharmacists agreed that they
used a similar approach. Despite the similar
approach, physicians and pharmacists tended to

approach the final decision in different ways. The
pharmacists favored certainty: they selected med-
ications that they were reasonably confident could

be successfully withdrawn. The physicians were
more comfortable with uncertainty: they selected
medications to trial for withdrawal.

“We do know the drugs where there’s a high risk

of withdrawal failure, but I don’t know that we’re

very good at predicting which individuals’ with-

drawal fails. That’s why we were thinking it’s still

often worth attempting withdrawal.” Physician 1

“The way I was looking at it was trying to ensure

that the withdrawal was successful. Whereas, it

seems that you were looking more at a trial and

it’s okay if it had to be reinstated.” Pharmacist 1

“I don’t feel uncomfortable targeting it because if

the movement gets worse, the withdrawal can just

be ceased and he can go back to his normal

dose.” Physician 1

“Again, I think our reasoning here was a trial of

withdrawal or dose tapering, and monitoring

because this guy could report quite well on his

symptoms. It’s a potentially harmful medication

we kind of would like to err on the side of

precluding it for . but then with careful moni-

toring of the patient during the withdrawal pro-

cess.” Physician 2

For some residents, the clinical profiles were

incomplete. The historical medical records were
often unavailable to establish why or when a
medication was commenced. For many medica-
tions where there is evidence for fixed durations of

therapy, this added uncertainty when considering
whether to continue or deprescribe certain medi-
cations. Similarly, there was doubt when no recent

biochemical results were available. The pharma-
cists viewed this as not having sufficient evidence
to change the therapy; the physicians were more

likely to view this as insufficient evidence to
continue the therapy.

“. [pharmacists] have been more cautious where

the data is missing. You can just continue

something rather than stop it. Whereas, [physi-

cian 1] and I probably tended to stop it if the

data’s missing [such as no pathology results].

We’ve kind of gone ahead in the absence of

evidence, whereas . You’ve gone with the status

quo in the absence of evidence.” Physician 2

“. It’s so hard to know if the person’s been on it

for six months or 10 years.” Pharmacist 2

“Like if there were blood tests missing.” Pharma-

cist 1

Discussion

This study analyzed whether physicians and
pharmacists agree on which medications to
continue or deprescribe when using a deprescribing
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decision aid. They had substantial agreement in the
number of medications to be targeted to depres-
cribe and continue, and moderate agreement on
which specific medications to target. Furthermore,

they had only fair agreement across four of the five
most frequently observed therapeutic groups. This
fair agreement across the most frequently observed

therapeutic groups is likely to have reduced overall
agreement. They agreed to substantially reduce
polypharmacy, though overall, physicians targeted

a greater number of medications for deprescribing
than pharmacists. The qualitative analysis revealed
physicians and pharmacists had common rationale

and shared many concerns, and had similar clinical
reasoning. However, pharmacists favored certainty
and confidence, whereas physicians were more
comfortable with ambiguity.

This is one of the largest studies of this kind, as
the health professionals assessed both more med-
ications and patients than any previous studies to

assess the inter-rater reliability of prescribing
tools.27 To the authors’ best knowledge, this is
the first study to test the inter-rater reliability of

an implicit tool specifically to support health pro-
fessionals to deprescribe medications. The results
are comparable with the reliability demonstrated

by previous studies using an existing implicit pre-
scribing tool to optimize medication use.13 Eight
other studies used smaller sample sizes to assess
agreement between health professionals by

applying the Medication Appropriateness In-
dex.27 Of these, six out of the eight studies have
demonstrated lower levels of agreement than the

current study.27 Therefore, the inter-rater reli-
ability of this deprescribing decision-making aid
makes it a useful tool to support health profes-

sionals to select medications to deprescribe.
The importance of evidence for appropriate

medication use was highlighted in this study.
Physicians and pharmacists agreed less across

the most frequently used drug classes (e.g. anti-
depressants, acetylsalicylic acid, gastric acid sup-
pression, paracetamol and vitamin D) than they

did across all medications. These common medi-
cations have ambiguous or limited evidence for
use in this population, and this is reflected in the

observed low agreement.28 Similarly, the chal-
lenges of medication use in people living with de-
mentia were highlighted in the qualitative

analysis. Prescribing for older people, particularly
those with dementia, is difficult due to complex
patient factors.29 People with dementia often
have many comorbidities30; while some evidence

supports the pharmacological treatment of the

dementia itself, limited evidence exists when it
comes to the appropriate management of comor-
bidities.31 As the majority of residents in this sam-
ple were people living with dementia, the results

may reflect the difficulty health professionals
face in prescribing appropriately for people living
with dementia.32

The health professionals were often challenged
with incomplete evidence. The challenge of de-
prescribing with incomplete patient data has been

described previously,33 and this work may demon-
strate its effect on the deprescribing decision-
making process. However, physicians and

pharmacists approached the challenge of incom-
plete patient data differently. The physicians
tended to be more comfortable with change and
ceased the medication with the view that there

was insufficient evidence to continue, whereas
the pharmacists were more hesitant to change
without evidence. The differences may partly

relate to the differences in professional culture be-
tween physicians and pharmacists that has been
previously described as physicians appear more

comfortable with uncertainty.34,35

The study had several limitations that may
have affected agreement. One of the physicians

was the only health professional in the study to
have patient contact. Although this is likely to
have influenced the results, it reflects practice
where a general practitioner often coordinates

patient care and may have access to more
patient-specific information than other involved
health practitioners, including pharmacists and

medical specialists. The health professionals had
no prior training on the tool, which may have
made the results more similar. This makes the

results harder to compare to previous work with
implicit tools, but again it makes it closer to
practice where health professionals are not trained
specifically for concordance. Most residents took

multiple medications from a single therapeutic or
pharmacological subgroup. It is unclear if the
concordance was decreased where physicians and

pharmacists selected to target one but not all
medications from the same therapeutic group.
The statistical analysis did not account for this

possibility.
The study was further limited as it included

only four health professionals in one geographical

region. Despite this, the study was adequately
powered to detect agreement. The current study is
one of the largest studies to assess agreement with
an implicit tool as the health professionals as-

sessed 50 participants taking a combined 464
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Conclusion

References

medications.27 Further research is needed to
ascertain if the results can be generalized across
the professions.

Conclusion

The decision-making aid used produced sub-
stantial inter-rater agreement between health pro-

fessionals, and may be useful as a tool to aid
health professionals in deprescribing. Although
physicians and pharmacists generally agreed

where there was clear evidence, they agreed less
where there was limited or ambiguous evidence.
The observed differences may have been due to

the challenges of prescribing for people with
cognitive impairment. More research is needed
to guide medication use in older people with
dementia. Additionally, there is limited evidence

to guide the appropriate treatment of comorbid-
ities in people living with dementia. Further
studies are needed to support evidence-based

pharmacological management of comorbidities
for people living with dementia. Until such a
time, an explicit tool such as consensus-based

guidelines designed specifically for older people
living with dementia could support health pro-
fessionals in caring for this vulnerable population.

Acknowledgments

We thank Mr Mark Kirschbaum of the Uni-

versity of Tasmania for his help undertaking the
qualitative analysis. We gratefully acknowledge
the support of the Pharmaceutical Society of

Western Australia of this research through the
JM O’Hara Research Grant. The deprescribing
randomised controlled trial that provided the

clinical and medicines data for this study was
supported by the Royal Australian College of
General Practitioners, the Mason Foundation
(ANZ Trustees), and the Dementia Collaborative

Research Centres (University of Sydney). Mrs
Amy Page is supported in her Ph.D. by a
University Postgraduate Award from the Univer-

sity of Western Australia. Dr Kathleen Potter is
supported by an NHMRC early career fellowship.

Conflicts of interest: None.

References

1. Gnjidic D, Hilmer SN, Blyth FM, et al. High-risk

prescribing and incidence of frailty among older

community-dwelling men. Clin Pharmacol Ther

2012;91:521–528.

2. Somers M, Rose E, Simmonds D, Whitelaw C,

Calver J, Beer C. Quality use of medicines in residen-

tial aged care. Aust Fam Physician 2010;39:413–416.

3. Wilson NM, Hilmer SN, March LM, et al. Associa-

tions between Drug Burden Index and mortality in

older people in residential aged care facilities. Drugs

Aging 2012;29:157–165.

4. Kersten H, Molden E, Tolo IK, Skovlund E,

Engedal K, Wyller TB. Cognitive effects of reducing

anticholinergic drug Burden in a frail elderly popula-

tion: a randomized controlled trial. J Gerontol A Biol

Sci Med Sci 2013;68:271–278.

5. Lowry E, Woodman RJ, Soiza RL, Hilmer SN,

Mangoni AA.Drug Burden Index, physical function,

and adverse outcomes in older hospitalized patients.

J Clin Pharmacol 2012;52:1584–1591.

6. Hilmer SN, Mager DE, Simonsick EM, et al. A drug

burden index to define the functional burden of med-

ications in older people. Arch Intern Med 2007;167:

781–787.

7. Hilmer SN, Mager DE, Simonsick EM, et al. Drug

Burden Index score and functional decline in older

people. Am J Med 2009;122:1142–U1197.

8. Le Couteur D, Banks E, Gnjidic D, McLachlan A.

Deprescribing. Aust Prescr 2011;34:182–185.

9. AldermanCP,KongL,Kildea L.Medication-related

problems identified in home medicines reviews con-

ducted in an Australian rural setting. Consult Pharm

2013;28:432–442.

10. Khalil H. A review of pharmacist recommendations

in an aged care facility. Aust J Prim Health 2011;17:

35–39.

11. Marriott J, Stehlik P. A critical analysis of the

methods used to develop explicit clinical criteria for

use in older people. Age Ageing 2012;41:441–450.

12. Spinewine A, Schmader KE, Barber N, et al. Pre-

scribing in elderly people 1-Appropriate prescribing

in elderly people: how well can it be measured and

optimised? Lancet 2007;370:173–184.

13. Hanlon JT, Schmader KE, Samsa GP, et al. A

method for assessing drug-therapy appropriateness.

J Clin Epidemiol 1992;45:1045–1051.

14. Scott I, Jayathissa S. Quality of drug prescribing in

older patients: is there a problem and can we improve

it? Intern Med J 2010;40:7–18.

15. Lin LI. A concordance correlation-coefficient to eval-

uate reproducibility. Biometrics 1989;45:255–268.

16. Fick DM, Semla TP. 2012 American Geriatrics Soci-

ety Beers Criteria: new year, new criteria, new

perspective. J Am Geriatr Soc 2012;60:614–615.

17. O’Mahony D, O’Sullivan D, Byrne S,

O’Connor MN, Ryan C, Gallagher P. STOPP/

START criteria for potentially inappropriate pre-

scribing in older people: version 2. Age Ageing

2014;44:213–218.

18. Garfinkel D, Zur-Gil S, Ben-Israel J. The war against

polypharmacy: a new cost-effective geriatric-pallia-

tive approach for improving drug therapy in disabled

elderly people. Isr Med Assoc J 2007;9:430–434.

448 Page et al. / Research in Social and Administrative Pharmacy 12 (2016) 438–449



Page 125Chapter 7: Concordance of  decisions to continue or deprescribe medications

Too much of  a good thing? Continuing and deprescribing medications for older people

19. Garfinkel D, Mangin D. Feasibility study of a sys-

tematic approach for discontinuation of multiple

medications in older adults: addressing polyphar-

macy. Arch Intern Med 2010;170:1648–1654.

20. Potter K.ARandomised Controlled Trial in Frail Old-

er People Living in Residential Aged Care Facilities in

Western Australia Designed to Test the Effect of

Deprescribing on Medication Burden at One Year.

Sydney, Australia. 2011 ed.; 2011.

21. Folstein MF, Folstein SE, McHugh PR. “Mini-

mental state”. A practical method for grading the

cognitive state of patients for the clinician. J Psy-

chiatr Res 1975;12:189–198.

22. Shah S, Vanclay F, Cooper B. Improving the sensi-

tivity of the Barthel Index for stroke rehabilitation.

J Clin Epidemiol 1989;42:703–709.

23. Jeffrey S, Ruby C, Twersky J, Hanlon J. Effect of an

interdisciplinary team on suboptimal prescribing in

a long-term care facility. Consult Pharm 1999;14:

1386–1389.

24. StataCorp. Stata Statistical Software: Release 13.

College Station, TX: StataCorp LP; 2013.

25. Landis J,KochG.Themeasurementofobserveragree-

ment for categorical data.Biometrics1977;33:159–174.

26. QSR International Pty Ltd. NVivo Qualitative Data

Analysis Software. 10th ed.; 2012.

27. HanlonJ,SchmaderK.Themedicationappropriateness

indexat20:where it started,where ithasbeen,andwhere

it may Be going.Drugs Aging 2013;30:893–900.

28. Gnjidic D, Le Couteur DG, Hilmer SN. Discontinu-

ing drug treatments: we need better evidence to guide

deprescribing. BMJ 2014;349:g7013.

29. Tjia J, Givens J. Ethical framework for medication

discontinuation in nursing home residents with

limited life expectancy. Clin Geriatr Med 2012;28:

255–272.

30. Poblador-Plou B, Calderón-Larrañaga A, Marta-
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Background

This previous sections have highlighted the challenge for optimising medication use for 

people with dementia.  In the systematic review presented in Chapters Four and Five, fewer 

than one in five participants had dementia, and were represented in about one-quarter 

studies. Health professionals found it challenging when considering whether to continue or 

deprescribe medications for older people. The mixed-methods study to assess concordance 

of  deprescribing decisions identified uncertainties of  appropriate medication use for people 

with dementia. 

Here, the fourth section of  the thesis investigates appropriate medication management 

for comorbidities for people with dementia. This chapter presents systematic review of  

the evidence that informs medication use to manage comorbid conditions. It investigated 

whether a diagnosis of  dementia changes medication use patterns. 

This chapter is presented as a manuscript accepted for publication.
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Introduction

R E V I E W

Medication use to manage comorbidities for people with dementia:
a systematic review
Amy Page, MClinPharm, GradCertHPEd,BPharm, BHSci, AdvPracPharm, Christopher Etherton-Beer, Liza 
J. Seubert, Vaughan Clark, Xaysja Hill, Stephanie King, Rhonda M. Clifford

School of Medicine and Pharmacology, University of Western Australia, Perth, Australia

Abstract

Aim: People with dementia commonly live with multiple comorbidities. This review aimed to review medications to manage chronic
conditions in people who also have a diagnosis of dementia. The secondary aim was to determine whether drug utilisation for other
conditions change as a result of dementia diagnosis.
Methods: Data source. We included experimental and observational studies where participants with dementia were diagnosed and
treated for one or more comorbid conditions that reported health outcomes or drug utilisation. Study selection: MedLine and
Embase databases were searched from inception to March 2016 (updated September 2016). Three researchers screened titles,
abstracts and full text articles, then extracted data using a data extraction sheet.
Results: Six studies met inclusion criteria with 51 696 participants (mean age 81.1 � 2.0 years, 78% female). One experimental study
compared bisphosphonate use with placebo in people with mid-stage dementia and found reduced risk of non-vertebral fractures
(OR = 0.27, 95% CI 0.12–0.61) in the bisphosphonate group. Five observational studies reported drug utilisation for people with
dementia to treat comorbidities, namely depression, osteoporosis, diabetes and cardiovascular disease. Drug utilisation was found to
be similar for depression, diabetes and cardiovascular disease for people with and without dementia, although bisphosphonate use
was significantly reduced.
Conclusion: Evidence on medication use for comorbidities in people with dementia is currently limited to drug utilisation patterns
and treatment of one comorbidity: osteoporosis. Comorbidities for people with dementia appear to be managed pharmacologically
until the late stages of disease without considering time to benefit or that it is a life-limiting condition.

Keywords: drug utilisation, dementia, comorbidity, multimorbidity, medication optimization.

INTRODUCTION

Older age is a risk factor for many chronic conditions 
and as such many older people live with multiple 
chronic morbidities.1 These chronic conditions are often 
managed with medications that aim to control disease 
progression or to prevent a future serious event.2 Alter-
natively, conditions can be managed with medications 
to provide symptomatic relief. As such, optimal medica-
tion management for older people aims to improve 
health outcomes.3

Dementia is one such chronic condition that is 
strongly associated with older age.4 One in 25 people 
have a diagnosis of dementia by age 65 years, but this 
rises to one in four people by age 80 years.5 Dementia

can be defined as the ‘significant cognitive decline from
a previous level of performance in one or more cogni-
tive domains (complex attention, executive function,
learning and memory, language, perceptual-motor, or
social cognition)’ that interferes with the ability to inde-
pendently partake in everyday activities.6 Dementia is a
progressive and life-limiting condition.7,8

Many people with dementia live with other chronic
conditions.9 Compared to cognitively intact people of
the same age, people with dementia live with just as
many if not more chronic conditions, such as diabetes,
heart disease and respiratory conditions.10–12 The extent
of chronic conditions experienced by people with
dementia may be underestimated, as it can be a chal-
lenge to identify other conditions when they cannot reli-
ably report signs and symptoms.13,14 Both health
professionals and people with dementia often perceive
one condition to take precedence over the others rather
than considering all conditions equally.15,16
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Methods

Selection Criteria

Types of Participants

Types of interventions

Outcome measures

Types of studies

Chronic health conditions can affect the manifestation
and progression of dementia.17 Medications used to
delay cognitive decline or the behavioural and psycho-
logical symptoms of dementia may negatively impact
on the control of comorbidities.18–20 An example is the
introduction of anticholinesterase inhibitors leading to
deteriorating bladder symptoms or increasing gastroin-
testinal symptoms.19,21 People with dementia may be
more sensitive to medication side effects, although they
may not be able to reliably report them22,23

The common co-existence of dementia with other
chronic conditions poses a challenge for health profes-
sionals to optimise medication use.4 Limited evidence
exists to guide the challenges of managing other chronic
conditions in the presence of dementia.24–26 Research
often focuses on whether the chronic condition alters the
risk of developing dementia,27–32 or whether the chronic
condition alters the progression of dementia.33 Evidence
suggests that some medications may cause the dementia
signs and symptoms to deteriorate.34–36 Medication man-
agement becomes more challenging as the dementia pro-
gresses,4 and the care goals may change, meaning that
optimal medication management in the mild phase of
dementia is not the same as in the severe stages.37

Optimal medication management for chronic condi-
tions in people who also have dementia is not well doc-
umented.24–26 Older people are under-represented in
research, and this applies even more so to older people
with dementia.38 Evidence for medication use once
dementia is established tends to focus on medication
use for cognitive or psychological symptoms.9,39 This lit-
erature review aimed to review the efficacy of medica-
tions used to manage chronic conditions in people who
also have a diagnosis of dementia. The secondary aim
was to review drug utilisation patterns to gauge if a
dementia diagnosis alters drug utilisation.

METHODS

Selection Criteria

Types of Participants
This review considered studies that included people
with a diagnosis of dementia in conjunction with one or
more comorbidities.

Age and gender were not considered. Papers were
included regardless of setting (e.g. hospital, residential
care or community).

Types of Interventions
This review considered quantitative studies that investi-
gated pharmacological interventions for chronic condi-
tions (comorbidities) in people with dementia.

Pharmacological interventions (defined as medicines
prescribed by a doctor to prevent or treat disease) use
could be compared to placebo, no comparator, and peo-
ple without dementia or people with dementia continu-
ing usual care. Medication use was defined as the use of
specific medications, medication classes or therapeutic
classes.

We excluded studies where the medication use was
intended to treat the dementia or symptoms of the
dementia such as behavioural and psychological symp-
toms of dementia.

Outcome Measures
The primary outcome measure for this review was clini-
cally relevant health outcomes and quality of life mea-
sured with any standardised tool. Clinically relevant
health outcomes were defined as an outcome that the
person would be aware of such as falls, fractures and
events leading to hospital admissions. Clinically relevant
health outcomes included surrogate end-points that are
commonly measured in practice and reported to the
patient (e.g. blood pressure and blood sugar). Reported
adverse drug events were considered.

The secondary outcome was to assess drug utilisa-
tion patterns for comorbidities in people with demen-
tia. Drug utilisation was defined as reported patient
use. Drug utilisation was also considered to include
prescribing, dispensing or charting a medication for
use. We were interested in drug utilisation as we
wanted to investigate if there is any association
between dementia and altered patterns of medication
use in practice.

Specific medications, medication classes or therapeu-
tic classes had to be reported using an unambiguous
therapeutic or pharmacological class or individual medi-
cation. We did not place limits on the drug classification
system used.

We excluded studies where the outcomes were only
cognitive or psychological health outcomes and studies
that reported the risk or rate of developing dementia.
We excluded studies where the outcome reported was
only the number of medications used or the prevalence
of potentially inappropriate medications.

Types of Studies
Quantitative studies that used experimental and obser-
vational methods were considered for inclusion. Experi-
mental study designs included in this review were
randomised controlled trials (RCTs) or non-randomised
controlled trials. The observational studies had to
include a concurrent control group, such as cohort stud-
ies, cross-sectional studies and case–control studies. No
limitation was placed on the length of follow-up.

Journal of Pharmacy Practice and Research (2017) © 2017 The Society of Hospital Pharmacists of Australia
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Table 1: Search strategy

Data collection and analysis

Selection of studies

Data extraction and management

Assessment of risk of bias

Data synthesis

Search Strategy

The search strategy aimed to identify published studies
by searching the Ovid (Medline and EMBASE) from
commencement to March 2016, and updated in Septem-
ber 2016. The MEDLINE search strategy is presented in
Table 1. Reference lists of included studies were scanned
for relevant studies.

Data Collection and Analysis

Selection of Studies
Electronic search results were downloaded and
imported into Endnote X7.7 bibliographic software.
Duplicates were removed where possible. Three
researchers (XH, VC, SK) independently screened the
titles, then the abstracts of all records retrieved. Full
texts of all retrieved articles that appeared to meet

the selection criteria or could not be adequately 
assessed from the title or abstract. Three researchers 5 

(XH, VC, SK) then independently assessed the full-
text articles in order to deem them eligible or ineligi-
ble for inclusion. A fourth researcher (AP) acted as a 
moderator and repeated the screening process. Dis-
crepancies were resolved by discussion. The reference 
lists of identified papers were scanned for relevant 
studies.

Data Extraction and Management
Three researchers equally divided eligible papers and 
independently extracted details. The information 
extracted from each paper was: study design and 
methodology, sample size, setting, follow-up duration, 
participant gender and age, inclusion and exclusion cri-
teria, comorbidity targeted, intervention dates, reported 
outcomes, relevant outcome data and, where relevant, 
the intervention details. Any additional material consid-
ered to be relevant to the review was also extracted at 
the researcher’s discretion.

Assessment of Risk of Bias
Two reviewers critically analysed and assessed each 
paper for risk of bias. The Cochrane Collaboration ‘Risk 
of Bias’ tool was used for RCTs.40,41 The non-rando-
mised studies were assessed with the modified 
Cochrane Collaboration risk of bias tool and the New-
castle–Ottawa tool as recommendation from the 
Cochrane Handbook.41 The modified Cochrane Collabo-
ration risk of bias tool had an additional item to assess 
the risk of bias from confounding. Subsequently, each 
study was assigned either a high, moderate or low risk. 
Of the papers each individual critically analysed, an 
assessed risk of bias was also made.

Data Synthesis
The data were grouped according to the reported 
comorbidity. Where data were available for both 
groups, the dichotomous outcomes were reported as 
odds ratios (ORs), and continuous outcomes were 
reported as mean difference. Where the data were 
reported as ORs and mean difference with the measure 
of variance, we reported the values as given in the 
original paper. Where the data were available but not 
reported in this format, the authors used Review Man-
ager (RevMan) 5.3 software to calculate the ORs and 6 mean 
difference with the 95% confidence interval (CI) for the 
data. Data were not pooled to undertake a meta-analysis.

Results were not included if it could not be ascer-
tained if the person did or did not have both dementia 
and the comorbidity.

Table 1 Search strategy MEDLINE

1 Dementia.ti.ab
2 Alzheimer$.ti.ab
3 Frontotemporal.ti.ab
4 Lewy ADJ1 body.ti.ab
5 Cognitive ADJ3 (impair$ OR declin$ OR deteriorat$).ti.ab
6 Exp Dementia/
7 OR/1–6
8 Diabetes.ti.ab
9 Chronic ADJ3 (disease OR condition OR syndrome).ti.ab

10 Stroke.ti.ab
11 Cardiovascular.ti.ab
12 COPD OR COAD.ti.ab
13 Asthma.ti.ab
14 Lungs.ti.ab
15 Pulmonary.ti.ab
16 Osteoarthritis.ti.ab
17 Osteoporosis.ti.ab.
18 Heart.ti.ab
19 Exp Respiratory tract disease/
20 Exp Musculoskeletal diseases/
21 Exp Endocrine system diseases/
22 Exp Cardiovascular diseases/
23 OR/8–22
24 Comorbidity.ti.ab
25 exp comorbidity/
26 Multimorbidity.ti.ab
27 OR/24–26
28 7 AND 23 AND 27
29 exp Drug therapy/
30 medicine$.ti.ab.
31 medication$.ti.ab
32 pharmacotherapy.ti.ab
33 OR/30–32
34 28 AND 33

© 2017 The Society of Hospital Pharmacists of Australia Journal of Pharmacy Practice and Research (2017)
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Figure 1: PRISMA flow chart

Results of the search

Results

Included studies

RESULTS

Results of the Search

The initial search returned 2246 studies and a further
49 papers were identified by screening the reference
lists of articles considered for inclusion (Figure 1). A
total of 25 full-text papers were retrieved for further

consideration. Of these, six papers met the inclusion 
criteria.

Included Studies

The review included six studies with a total of 51 696 
participants, who were 78% female with a weighted

Figure 1 Prisma flow chart.
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Risk of bias

Outcomes

Quality of life

Health outcomes by comorbidity

Discussion

Drug utilisation pattierns for comorbidities

mean age across all studies of 81.1 � 2.0 years. The
study characteristics are presented in Table 2.

Risk of Bias

The assessment of risk of bias for five out of six
included studies incorporated a measure of confounding
and assessment with both the Cochrane Collaboration
and the Newcastle–Ottawa risk of bias tools as they
were observational studies rather than experimental
studies (Figure 2).40 Using the Cochrane tool, the risk of
bias was assessed as high in more than half of the stud-
ies across four domains.42–46 Using the Newcastle–
Ottawa risk of bias tool, the risk of bias was assessed as
low for at least half the studies in six of the eight
domains.42–46

Outcomes

The six studies reported five distinct outcomes. Clini-
cally relevant health outcomes were reported in one
study that reported bisphosphonate treatment for osteo-
porosis in people with moderate dementia.47 Clinical
parameters were reported in one study, namely blood
pressure, haemoglobin A1C (HBA1C), blood glucose and
cholesterol.46 Drug utilisation patterns were evaluated in
five studies.42–46 These are described in more detail
below.

Quality of Life
No studies reported the effect of treating physical or
psychiatric comorbidities on quality of life in people
with dementia in a manner where it could be deter-
mined that the participant had a diagnosis of both
dementia and the comorbidity.

Health Outcomes by Comorbidity

Osteoporosis Treatment: One experimental study
investigated medication use for people with moderate
dementia and osteoporosis.47 Risedronate 2.5 mg daily
compared to placebo reduced the risk of a non-vertebral
fracture (OR = 0.27, 95% CI 0.12–0.61, partici-
pants = 500, studies = 1) including hip fracture
(OR = 0.25, 95% CI 0.09–0.68, participants = 500, stud-
ies = 1).47 The risk of adverse drug effects was not
increased in the risedronate group compared to placebo
(OR = 2.02, 95% CI 0.50–8.19, participants = 500, stud-
ies = 1).

Cardiovascular and Diabetic Treatment Targets: One
case–control study investigated medication use for dia-
betes, hypertension and hyperlipidaemia across people

with dementia at any stage compared to age-matched 
peers without dementia.46 This study reported blood 
pressure, blood glucose, HbA1C and cholesterol treat-
ment targets (Table 3). This study suggests that blood 
pressure may have been lower in people with dementia 
than without, but that serum cholesterol, blood glucose 
and HBA1C is treated to similar targets in people with 
and without dementia.

Drug Utilisation Patterns for Comorbidities
Five studies reported drug utilisation, which are pre-
sented in Table 4.42–46 Compared to people without 
dementia, people with dementia were less likely to be 
dispensed osteoporosis medication. Oral anticoagulation 
and antiplatelet agents were more likely to be pre-
scribed to people with dementia who also had atrial fib-
rillation compared to those without atrial fibrillation. 
Other drug utilisation patterns were not found to be 
different.

DISCUSSION

We identified six papers, involving a total of 51 696 par-
ticipants that addressed medication use for people with 
dementia to manage specific comorbidities, namely 
osteoporosis, diabetes, depression and cardiovascular 
disease.42–47 We found little evidence to guide medica-
tion use to manage comorbidities with only one paper 
that reported clinically relevant health outcomes.47 The 
one experimental study found treatment with a bisphos-
phonate compared to placebo reduced fractures in peo-
ple with moderate dementia and osteoporosis. However, 
the majority of the studies evaluated drug utilisation 
patterns rather than health outcomes.42–46 Drug utilisa-
tion patterns for people with dementia were evaluated 
in these studies using treatment targets and standards 
based on existing evidence in people without dementia.

Osteoporosis increases the risk of fractures and the 
consequences of fractures include an increased morbid-
ity and premature mortality, but can also result in dete-
riorating quality of life and substantial pain. Current 
treatment for all people with osteoporosis is to provide 
treatment for a finite duration to reduce the risk of frac-
ture.48–50 Bisphosphonates are documented to have an 
onset time for benefit to reduce fractures; bisphospho-
nates have been shown to have a reduction in fracture 
incidence after 2 years.51 The experimental study 
included in this literature review found that even in 
moderate dementia, mobile people continued to receive 
benefits from bisphosphonate treatment. Bisphosphonate 
treatment compared to placebo resulted in fewer frac-
tures.47 This evidence supports the benefit from
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Table 2 Characteristics of included studies

Author year Setting (country) Study design
Study population
dementia

Study population
comorbidity

Intervention
(medication
used) Comparison

Follow-up
duration
(months)

Participants
enrolled
(n)

Gender
female
(n)

Mean
age of
participants
(years) Outcomes

Giebel et al.
(2015)

Community and long-
term care (Europe)

Cross-sectional
study

Severe dementia Depression Antidepressants Severe dementia
and no
depression

n/a 414 273 82 Usage
patterns

Knopp-Sihota
et al. (2014)

Community (Canada) Data-linkage
study

Any-stage dementia Osteoporosis Bisphosphonate Cognitively in-tact
with
osteoporosis

60 39 452 31 171 80.1 � 7.5 Usage patterns
Fractures

Muther et al.
(2010)

Community
(Germany)

Case–control
study

Any-stage dementia Hypertension,
diabetes,
hyperlipidaemia

Antihypertensive,
anti-lipidaemia,
hypoglycaemic
medications

Cognitively in-tact
with
hypertension,
diabetes and
hyperlipidaemia

3 432 334 82.7 � 6.2 Usage patterns
Blood sugar
HbA1c

Blood pressure
Serum cholesterol

Sato et al. (2005) Community (Japan) Randomised
controlled trial

Moderate Alzheimer’s
disease (MMSE
16.5 � 5.2)

Osteoporosis Risedronate
sodium 2.5 mg
daily
Ergocalciferol
1000 IU daily
1200 mg
calcium daily

Placebo 18 500 500 77.7 � 5.1 Fractures
Bone changes
Serum
biochemical
markers
Adverse effects

Tavassoli et al.
(2013)

Community (France) Cross-sectional
study

Mild to moderate
dementia (MMSE
10–26)

Atrial fibrillation Oral
anticoagulation
or antiplatelet

Mild to moderate
dementia
without atrial
fibrillation

48 686 488 80.5 � 5.8 Usage patterns
Predictive
factors of use

Tija et al. (2014) Long-term care (USA) Data-linkage
study

Severe dementia Hyperlipidaemia Statin Statin usage
status

3 10 212 7549 85 Usage patterns

MMSE = mini-mental state examination, HbA1C = hemoglobin A1C.
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Figure 2: Risk of  bias It is less clear whether these medications are improv-
ing health outcomes or quality of life. Comorbidities do
interact with the dementia to either cause challenges in
medication management or a suggested accelerated
deterioration or exacerbation of at least one disease
state.33,54 This interaction may be related to disease–dis-
ease interaction or it may be related to the impact on
the dementia of managing other chronic comorbidities.55

There are suggestions that chronic conditions such as
cardiovascular diseases can affect people with dementia
more than people without dementia.16 We have little
evidence to suggest whether managing these comorbidi-
ties with medications can cause improved health out-
comes or quality of life for people with dementia.
Further, we do not have information on whether people
with dementia have time to benefit from medications
intended to prevent future serious events or disease pro-
gression.2,56

The literature review revealed only one study that
provided information on medication use to alter health
outcomes, namely that medications to treat osteoporosis
are beneficial for people with moderate dementia.47 The
other five studies suggested that current drug utilisation
patterns and targets are similar for people with and
without dementia.42–46 The recent publication of consen-
sus-based agreement on the approach to manage comor-
bidities and this literature review suggest that the
consensus-based agreement represents our current best
evidence.53 There is a need for future research to

Figure 2 Risk of bias.

bisphosphonate treatment to ambulant people with 
dementia. However, people with osteoporosis were less 
likely to be dispensed bisphosphonate treatment if they 
had a diagnosis of dementia compared to people with-
out dementia.43

The drug utilisation patterns reported in these obser-
vational studies confirmed that comorbidities for people 
with dementia are managed pharmacologically.42–46,52 

Drug utilisation patterns and treatment targets for 
chronic comorbidities such as cardiovascular disease 
and diabetes appear to be similar for people with and 
without dementia until the severe stage.42,44,46 For exam-
ple, treatment targets for blood pressure, cholesterol and 
diabetes were shown to be similar for people with and 
without dementia.46 Recent consensus statements sug-
gested that the targets should be relaxed as dementia 
progresses.53 The observed treatment targets suggest 
medication use could be improved by considering indi-
vidual patient preferences and care goals.53 On the other 
hand, drug utilisation patterns of anticoagulants and 
antiplatelet agents for people with atrial fibrillation were 
similar for people with and without dementia in the 
moderate stage.42 This is consistent with recent consen-
sus that anticoagulant and antiplatelet agents should 
continue through into moderate dementia.53 It was only 
the presence of a caregiver in the home that altered 
medication use patterns, which suggests that social and 
practical considerations may affect drug utilisation pat-
terns more than a dementia diagnosis.42
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Table 3 Clinical outcomes and treatment targets for comorbidities

Author year

Population
Intervention

Comparison population

Outcome Participants

Odds ratio (OR)/
Mean difference
(MD) (95% CI)

Dementia
status Comorbidity Medication Dementia status Comorbidity

Sato et al.
(2005)

Moderate
dementia

Osteoporosis Risedronate 2.5 mg
daily compared to
placebo

Moderate dementia Osteoporosis Fracture 500 OR 0.27 (0.12–0.61)

Sato et al.
(2005)

Moderate
dementia

Osteoporosis Risedronate 2.5 mg
daily compared to
placebo

Moderate dementia Osteoporosis Adverse drug effects 500 OR 2.02 (0.50–8.19)

Muther et al.
(2010)

Any-stage
dementia

Hypertension Antihypertensive People without dementia Hypertension Systolic blood pressure
measurements (time
point 1)

302 MD –6.20 (–10.90, –1.50)

Muther et al.
(2010)

Any-stage
dementia

Hypertension Antihypertensive People without dementia Hypertension Systolic blood pressure
measurements (time
point 2)

290 MD –8.80 (–13.64, –3.96)

Muther et al.
(2010)

Any-stage
dementia

Hypertension Antihypertensive People without dementia Hypertension Diastolic blood pressure
measurements (time
point 1)

290 MD –2.00 (–4.45, 0.45)

Muther et al.
2010

Any-stage
dementia

Hypertension Antihypertensive People without dementia Hypertension Diastolic blood pressure
measurements (time
point 2)

290 MD –1.30 (–4.00, 1.40)

Muther et al.
(2010)

Any-stage
dementia

Diabetes Hypoglycaemic
medications

People without dementia Diabetes Blood glucose target
(time point 1)

132 MD –4.70 (–25.98, 16.58)

Muther et al.
2010

Any-stage
dementia

Diabetes Hypoglycaemic
medications

People without dementia Diabetes Blood glucose target
(time point 2)

116 MD –4.10 (–22.19, 13.99)

Muther et al.
(2010)

Any-stage
dementia

Diabetes Hypoglycaemic
medications

People without dementia Diabetes HBA1c (time point 1) 80 MD 0.00 (–0.60, 0.60)

Muther et al.
2010

Any-stage
dementia

Diabetes Hypoglycemic
medications

People without dementia Diabetes HBA1c (time point 2) 58 MD 0.20 (–0.50, 0.90)

Muther et al.
(2010)

Any-stage
dementia

Hyperlipidaemia Lipid-lowering
medications

People without dementia Hyperlipidaemia Serum cholesterol
(time point 1)

204 MD 7.90 (–5.74, 21.54)

Muther et al.
(2010)

Any-stage
dementia

Hyperlipidaemia Lipid-lowering
medications

People without dementia Hyperlipidaemia Serum cholesterol
(time point 2)

172 MD 14.20 (0.51, 27.89)
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Table 4 Drug utilisation for comorbidities

Author year

Population
Intervention

Comparison

Outcome Participants
Odds ratio
(95% CI)

Dementia
status Comorbidity Medication Dementia status Comorbidity

Giebel et al.
(2015)

Severe
dementia

Depression Antidepressants Severe dementia No depression Prescribed antidepressants for
people with dementia comparing
people with depression to those
without depression

414 1.50 (0.92–2.46)

Knopp-Sihota
et al. (2014)

Any-stage
dementia

Osteoporosis Bisphosphonate People without
dementia

Osteoporosis Dispensed bisphosphonates for
osteoporosis for people with
dementia compared to people
without dementia

39 452 0.54 (0.51–0.56)

Muther et al.
(2010)

Any-stage
dementia

Hypertension Antihypertensive People without
dementia

Hypertension Prescribed antihypertensives for
hypertension in people with
dementia compared to people
without dementia

362 0.63 (0.33–1.19)

Muther et al.
(2010)

Any-stage
dementia

Diabetes Hypoglycaemic
medications

People without
dementia

Diabetes Prescribed hypoglycaemics for
diabetes in people with dementia
compared to people without
dementia

138 1.37 (0.68–2.73)

Muther et al.
(2010)

Any-stage
dementia

Hyperlipidaemia Lipid-lowering
medications

People without
dementia

Hyperlipidaemia Prescribed lipid-lowering
medications for hyperlipidaemia
in people with dementia
compared to people without
dementia

216 1.09 (0.61–1.97)

Tavassoli et al.
(2013)

Moderate
dementia

Atrial fibrillation Oral anticoagulation Moderate
dementia

Without atrial
fibrillation

Prescribed oral anticoagulation for
people with dementia comparing
people with atrial fibrillation to
those without atrial fibrillation

600 16.3 (7.42–35.87)

Tavassoli et al.
(2013)

Moderate
dementia

Atrial fibrillation Antiplatelet Moderate
dementia

Without atrial
fibrillation

Prescribed antiplatelets for people
with dementia comparing people
with atrial fibrillation to those
without atrial fibrillation

600 2.70 (1.51–4.82)

Tavassoli et al.
(2013)

Moderate
dementia

Atrial fibrillation,
CHADS2 score ≥ 2

Oral
anticoagulation
or antiplatelet

Moderate
dementia

Atrial fibrillation,
CHADS2
score ≥ 2

Likelihood of being prescribed
either an oral anticoagulation or
antiplatelet for people with both
dementia and atrial fibrillation
with a CHADS2 score ≥ 2

66 1.92 (0.70–5.31)

Tavassoli et al.
(2013)

Moderate
dementia

Atrial fibrillation Oral
anticoagulation
or antiplatelet

Moderate
dementia

Without atrial
fibrillation

Likelihood of being prescribed an
oral anticoagulation compared to
an antiplatelet for people with both
dementia and atrial fibrillation with
a CHADS2 score ≥ 2

37 0.23 (0.05–1.10)
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References
evaluate the effect on health outcomes and quality of life
in people with dementia. Future research needs to apply
clinically relevant outcomes without the use of surrogate
end-points in the context of a life-limiting condition.

Several limitations to this review are worth noting.
Although the search strategy was comprehensive, only
two databases were searched. Second, we introduced
language bias by only searching in the English lan-
guage. Third, the studies were limited in both number
and quality with almost all being observational designs.
In most cases, the studies included only reported on
medication usage rather than medication appropriate-
ness. We were looking for clinically relevant outcomes
and quality of life as those are important to consumers
who live with multi-morbidity.

There is currently insufficient evidence to guide medi-
cation management for people with dementia to ensure
good clinical outcomes and quality of life. Many
included studies had lower levels of evidence and all
but one focused on drug utilisation patterns rather than
the clinically relevant outcomes. Comorbidities for peo-
ple with dementia appear to be managed pharmacologi-
cally until the severe stages of disease.
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Background

A dementia diagnosis increases the difficulty of  deciding whether to continue or deprescribe 

medications, both because available evidence is limited and because of  the communication 

challenges these patients present. The systematic reviews (Chapters Four, Five and Eight) 

identified the limited evidence base to inform medication use and deprescribing interventions 

in people with dementia. Health professionals need further support to inform decisions 

about medication continuation and deprescribing when managing comorbidities in people 

with dementia. Given the lack of  evidence, we determined that expert consensus was the 

most suitable way to clarify appropriate medication use in these patients.

This chapter reports a study to elicit opinion and gain consensus on appropriate medication 

management of  comorbidities in people with dementia. The intended outcome was to create 

a consensus-based list of  statements to define appropriate medication management of  

comorbidities in people with dementia.

This chapter is presented as the published protocol.
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ABSTRACT
Introduction: Prescribing is complicated for people
living with dementia, and careful consideration should
be given to continuing and initiating all medicines. This
study aims to elicit opinion and gain consensus on
appropriate medicine use for people living with
dementia in Australia to create a consensus-based list
of explicit prescribing criteria.
Methods and analysis: A Delphi technique will be
used to develop explicit criteria of medication use in
adults aged 65 years and above. An interdisciplinary
panel of Australian experts in geriatric therapeutics will
be convened that will consist of a minimum of 10
participants. To develop the consensus-based criteria,
this study will use an iterative, anonymous, multistaged
approach with controlled feedback. Round 1
questionnaire will be administered, and subsequently
qualitatively analysed. The round 1 results will be fed
back to the panel members, and a round 2
questionnaire developed using questions on a five-point
Likert scale. This process will repeat until consensus is
developed, or diminishing returns are noted.
Ethics and dissemination: All participants will be
provided with a participant information sheet, and
sign a written consent form. Ethical approval has
been granted from the University of Western
Australia’s Human Research Ethics Committee (HREC)
(reference: RA/4/1/7172). We expect that data from
this study will result in a paper published in a peer-
reviewed clinical journal and will also present the
results at conferences.

INTRODUCTION
Dementia is a life-limiting disease with an
average survival time of less than 5 years from
diagnosis.1 2 It is the third leading cause of
death and the leading cause of disability
burden in adults aged 65 years and above in
Australia.3 4 Comorbidities and polypharmacy
are common in people living with dementia,
though data are scarce for medicine safety,
tolerability and efficacy in this population.
Dementia is an umbrella term describing a

collection of diseases characterised by

progressive neurological decline affecting
language, memory, perception, personality
and cognitive skills.3 The term dementia
refers to over 100 illnesses and conditions, of
which the most common are Alzheimer’s,
vascular, Lewy body and frontotemporal
dementia.3 The aetiology, progression and
manifestation of dementia may vary depend-
ing on the dementia type.
People living with dementia have as many

or more comorbidities as their peers (defined
as cognitively intact people of a comparable
age) though how these comorbidities affect
function and survival is uncertain.5–9 As they
are taking a mean of 5 or more medicines
daily, it appears these comorbidities are gen-
erally treated pharmacologically.9–11 People
living with dementia are also more likely than
their peers to use certain medicine classes,
such as antihypertensives, laxatives, diuretics,
antidepressants and antipsychotics.12 13

It is largely unknown if medicines for
comorbidities have a similar safety profile
and efficacy in people living with dementia
compared to their peers or younger people.
Age-related pharmacokinetic changes occur
in all older people.14–16 Further, people with
dementia are excluded from 85% of

Strengths and limitations of this study

▪ Explicit prescribing criteria for medication use in
older adults living with dementia will be devel-
oped by an interdisciplinary expert panel using a
validated consensus method.

▪ The Delphi technique is a technique to make use
of the available information by summarising
existing knowledge and experience of prescribing
from an interprofessional panel of experts in
geriatric practice.

▪ As the Delphi technique is a consensus develop-
ment method, it is not a method to create new
evidence. Further, work will be needed to assess
the usefulness of the criteria.
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Justification for study design

Research steering group

Selection and identification of  the expert panel

published clinical trials due to their inability to give
informed consent.17 An altered blood–brain permeabil-
ity in dementia means they may be more sensitive to
neurological and cognitive effects of medicines than
their peers.18 These pharmacokinetic changes are add-
itional to the drug–disease interactions that occur in
dementia.19 Further, the tendency for people with
dementia to under-report disease-related symptoms
means that it is likely they also under-report side
effects.20

The appropriateness of medicine use in this
life-limiting condition is poorly understood despite the
frequency of comorbidities and medicine use. Studies
of antihypertensives, hypoglycaemics, statins and anti-
inflammatories mainly assess their ability to delay
dementia onset.21–26 After dementia onset, medicine
appropriateness to manage comorbidities is poorly
understood. Further, preventive treatments may
require a longer time to benefit than is available in a
life-limiting condition,27 or may target treatment goals
that are not relevant to the individual or their
families.28

Existing research for medicine use in people living with
dementia focuses on treatments that prevent or delay
dementia onset and/or progression, or to manage the
dementia-specific symptoms such as the transient neuro-
psychiatric or behavioural symptoms common in people
living with dementia.30 31 Evidence for the efficacy of
these medicines is conflicting,32 33 and the risks of some,
such as antipsychotics and benzodiazepines, make them
potentially inappropriate in this population.34

Prescribing is complicated for people living with
dementia, and careful consideration should be given to
continuing and initiating all medicines. Prescribing deci-
sions for people living with dementia are often based on
data collected in younger adults or peers, which may not
be generalisable or relevant to this population. The
existing explicit prescribing criteria developed for older
people do not account for the additional complexities
of dementia or its life-limiting nature.35–39 An explicit
prescribing criteria specifically for people living with
dementia is needed.
The objective of this study is to elicit opinion and gain

consensus on appropriate medicine use for people
living with dementia in Australia. The intended
outcome is to create a consensus-based list of explicit
prescribing criteria for people living with dementia in
Australia. This list of explicit prescribing criteria for
people living with dementia that will state a list of pre-
ferred, or indicated, medicines or classes, as well as med-
icines or medicine classes that are potentially
inappropriate. Identified medicines or classes may
include one or more qualifying statements: medicines
that are conditionally inappropriate (ie, in drug–drug
combinations or disease states), options for minimising
the risks associated with medicine use, preferred thera-
peutic alternatives, dose range (minimum dose or
maximum dose) appropriate for this population.

METHOD
Justification for study design
This study will use the Delphi technique. For most medi-
cines, there are insufficient strong high-quality data to
develop comprehensive evidence-based explicit criteria
prescribing in people living with dementia. We have
chosen to use a Delphi technique as the most appropri-
ate study design to develop explicit criteria that are con-
sensus based where an insufficient quantity or grade of
evidence exists to develop evidence-based criteria.40

Other methods commonly used to achieve consensus
(eg, a focus group) would not be feasible as the expert
panel will represent diverse geographical locations
within Australia that would be impractical and costly to
meet in person.41 Strengths of the Delphi technique
that made it suitable for our study include participants
anonymity (to each other, though not the researcher),
and no individual could dominate discussion.

Research steering group
A research steering group will be formed to undertake
this research. They will be responsible for preparing and
circulating the content of the Delphi rounds. The
research steering group will comprise of the investiga-
tors, with backgrounds including pharmacy, general
practice, geriatrics, and pharmacology. The research
steering group will not participate in the surveys; rather,
they will supervise and monitor the process.

Selection and identification of the expert panel
Heterogeneity of the expert panel is important. The
panel will consist of clinical-based or research-based
experts with relevant backgrounds, for example, phar-
macists, pharmacologists, geriatricians, general practi-
tioners, palliative care physicians and other identified,
relevant experts. Other medical experts including gastro-
enterologists, cardiologists, urologists, psychiatrists and
endocrinologists may be included if they have relevant
expertise in people living with dementia. Allied health
professionals may be included if they have relevant
expertise in treating people living with dementia, and
are familiar with the medicines used.
Participants will be included if they are willing to par-

ticipate and declare any conflicts of interest. Potential
participants must meet one or more of the following cri-
teria: authored one or more peer-reviewed papers rele-
vant to pharmacotherapy used by people living with
dementia (first, second or last author published within
the past 10 years); or practiced in a field relevant to
pharmacotherapeutics used by people living with
dementia for five or more years post-graduation; or hold
postgraduate qualifications or current credentials rele-
vant to geriatric pharmacotherapeutics (eg, a geriatri-
cian, palliative care physician, or a pharmacist
credentialled with the Certifi cate of Geriatric
Pharmacy), or recognised as an expert in the field by
peers (eg, invitation to participate in a relevant sympo-
sium, focus group, conference or other event, or a
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Experts identified from the literature (route A)

Experts identified from practice (route B)

Screen for eligibility

Panel size and composition

Anonymity

Design and content of  the survey

Figure 1: Recruitment process

member of relevant organisation, or received a persona-
lised invitation letter to participate in the study).
Participants will be excluded if they have insufficient
experience in a relevant field or are unable to commit
to be available for the entire process.

Recruitment
Participants will be identified using a multipronged
approach (see figure 1) including self-nomination, iden-
tification of individuals by the authors. Individuals iden-
tified will be sent a personalised letter of invitation.

Experts identified from the literature (route A)
We will identify Australian researchers with expertise in
geriatric pharmacotherapeutics by searching and cross-
referencing recent publications in the field. Publications
need to be relevant to medicine use in people living
with dementia, and published in the past 10 years.
These authors will be contacted with an invitation to
participate in the research.
We will identify experts by attending symposia and/or

conferences in relevant fields.

Experts identified from practice (route B)
We will identify practice-based experts through peers
and through letters to relevant professional associations
(listed below). These associations will be approached to
disseminate letters of invitation to their members.
Practice-based experts are defined as people who have
worked for at least 5 years in a field relevant to geriatric
pharmacotherapeutics.

Relevant professional associations and networks will be
approached to request their support to distribute an
advertisement for recruitment to the expert panel.

Screen for eligibility
All identified experts will be invited to participate. The
potential participants will receive materials to inform
them of the study objectives and design, and the com-
mitment required for participation. They will be sent an
invitation letter, participant information sheet and a par-
ticipant consent form. Experts will be screened at this
point for eligibility to participate and also asked to nom-
inate peers that may be interested in participating.
Potential participants will be asked to declare any con-

flicts of interest that may exist. Participants will be asked
to commit to participate in all rounds of the Delphi
technique required to develop the prescribing criteria.
Potential participants will be provided with a clear
explanation of the anticipated process, and an explan-
ation that participation would be required over a period
of months with two or more rounds of questioning with
feedback. They will be asked to sign a written consent
form to be involved in the Delphi technique process.

Panel size and composition
Delphi technique panels vary in size from 10 to over 1000,
with no agreement or criteria in the literature around the
ideal size.42 International explicit prescribing criteria
developed using a Delphi technique have recorded expert
panels between 6 and 99 members.38 43 44 A minimum
number of 20 participants will be set. The upper level will
be fluid as larger panels increase the reliability of the out-
comes.42 45 It is more important to include relevant and
interested experts than to set a definitive maximum
number.45 Consequently, we will invite experts to partici-
pate who meet the inclusion criteria and have a minimum
of 20 participants with no upper limit.

Anonymity
The iterative nature of a Delphi technique means that
participants are anonymous to each other but not to the
researcher.46 47 This has been termed quasi-anonymity.47

At the conclusion of the process, participants who have
responded in each round will be offered the choice to
remain anonymous, or receive acknowledgement in the
publication for their participation.48

Design and content of the survey
The primary questionnaire will consist of open-ended
questions designed to elicit opinions about pharma-
cotherapeutics and quality use of medicines for people
living with dementia. The questionnaire will be devel-
oped in Qualtrics: Online Survey Software and Insight
Platform.49 Each round of the survey will be accompan-
ied by a cover sheet that states the intentions of the
round and for the second and subsequent rounds it will
provide detailed and individualised feedback about
responses to previous rounds.Figure 1 Recruitment process.
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Definition of  consensus

Enhancing response rate

Rounds

First round

Second and subsequent results rounds

Feedback reports

Survey development
The survey questions will be developed by an investigator
(AP, a clinical pharmacist) and piloted with the other
investigators (two academic pharmacists, a general prac-
titioner, and a geriatrician). Adjustment will be made to
the questions and format of the survey based on their
feedback. The pilot process will be repeated with a small
group of pharmacists’ based on their feedback, the
survey will be further adjusted.

Definition of consensus
The questions for rounds two and beyond will be scored
on a five-point Likert scale. A median score and IQRs
will be calculated for each item. Consensus on an indi-
vidual statement is defined as an IQR equal to or less
than 1.

Enhancing response rate
Attrition and participant fatigue is a common problem
in Delphi techniques. A minimum of 70% response rate
in each round to reduce response bias.42 We will aim to
achieve 100% response rate, though will accept a round
as valid if there is a 70% response rate.
Several methods will be used to improve attrition and

response rate. Initially, face to face or telephone inter-
views will be conducted initially to develop rapport and
respond to initial questions.46 47 In each round, partici-
pants will be asked to return the questionnaire within
10 days after each round. After 7 days, participants will
be sent a postcard as a reminder or thank you. After
14 days, the survey will be resent.

Rounds
A minimum of two rounds will be undertaken. The
minimum of two rounds allows participants to have feed-
back and revise previous responses (see figure 2).
Participant fatigue and attrition frequently limits the
technique to a maximum of four rounds.47 It is antici-
pated that between two and four rounds will be under-
taken, and a decision will be made during the research
as to the appropriate point to stop, due to the need to
balance a high response rate and the need to achieve
consensus.
For the overall study after round 2, we have defined

the point at which the study is ceased and there are no
further rounds (see figure 2). Additionally, we have set
the criteria for dropping a question in the second and
subsequent rounds (see figure 2).

First round
The round 1 questionnaire will be a qualitative round
asking open-ended questions with respect to pharma-
cotherapeutics for people living with dementia (see
online supplementary file 1). The participants will be
asked their opinion on medicines that are both pre-
ferred and potentially inappropriate for people living

with dementia. There will be an option to provide quali-
fiers or elaborate on any statements.
A content analysis of the qualitative data collected

during the first round will be analysed after the response
from each participant is inputted into nVivo Qualitative
Data Analysis software V.10 for Windows.50 Two research-
ers will work independently to code the data using
content analysis to organise the data into themes. They
will then collaborate to discuss any disagreement to
reach a consensus. Statements that are the same or very
similar in meaning will be amalgamated, and where rele-
vant comments will be grouped and ordered therapeut-
ically using the Anatomical Therapeutic Chemical
(ATC) codes.46

Second and subsequent results rounds
We will ask the participant to state the extent to which
they agree with the statements using a five-point Likert
scale. They will also be asked several open-ended ques-
tions relating to the medicines.
For medicines or medicine classes that the participant

has rated as inappropriate, the participant will be asked:
(A) preferred therapeutic alternatives, (B) the reason it
is inappropriate, (B) if possible, methods to minimise
the risk and (D) if it is inappropriate only in an inter-
action with another drug or diagnosis.
For medicines identified as a preferred medicine, the

participants will be asked (A) appropriate dose ranges
and frequency, (B) indications or scenarios under which
its absence is under-prescribing (ie, its absence is consid-
ered inappropriate).
The quantitative data (responses to the Likert scales)

will be entered into SPSS V.22 for Macintosh statistical
software for analysis.51 Descriptive statistics will be under-
taken on the entire dataset after entering the data to
provide a percentage of the overall response to each
question. The median and IQR will be reported for each
item.
Any responses to open-ended questions will be qualita-

tively analysed for content. The responses will be input-
ted into nVivo Qualitative Data Analysis Software V.10 for
Windows and thematically coded.50 Statements that are
the same or very similar will be amalgamated, and all
comments will be grouped thematically.
The analysis will be provided as feedback to the

experts. Consensus will be considered achieved on an
individual statement if the IQR is ≤1.

Feedback reports
Round 1 responses will be amalgamated with a literature
review where possible to assist with a structured debate,
as recommended by Hasson et al.46

If the study progresses to a third (and subsequent)
round, we will send each panel member a cover letter
and feedback from the preceding round. The feedback
will consist of a summary of the group and the indivi-
dual’s responses will be sent to each participant after
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Figure 2: Study flow for the progression through the rounds

Literature review (evidence base)

Ethical considerations

every round. The summary will include (1) the median
and mode for each item, (2) the participant’s response
in the previous round, (3) an indication of the current
level of consensus (based on the IQR), and (4) a
summary of participants responses as to why they have
ranked an item in the way they did.

Literature review (evidence base)
Although there is insufficient research available to
develop evidence-based guidelines, there is some avail-
able evidence. The proposed explicit consensus-based
prescribing criteria in the final paper will reference the
available evidence where possible. This will be achieved
by the research steering group undertaking a detailed
literature review for the use of the particular drug class
in dementia following the recommendations and pro-
cesses set out by the GRADE handbook.52 An evidence

table will be created in GradePro Guideline
Development Tool software to summarise the available
evidence using their standard format.53 It will be used to
provide a level and grade of evidence for each criterion,
or to state that no evidence is available.
The search strategy will use the terms: (dementia OR

((cognitiv*) NEAR/2 (impair* OR dysfunction* OR dis-
function* OR declin* OR disorder))) combined with
identified drug classes or medicines. Articles will be
limited to those published in English since 2000.

Ethical considerations
The study will be conducted in accordance with princi-
ples of the ‘Declaration of Helsinki’, Good Clinical
Practice, and within the laws and regulations of
Australia.

Figure 2 Study flow for the progression through the rounds.
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DISCUSSION
This paper details the design of a study using the Delphi
technique to address the issue of appropriate prescrib-
ing for older people living with dementia. The study
aims to elicit opinion and gain consensus on appropri-
ate medicine use for people living with dementia in
Australia. The results of the study will be to create a
consensus-based list of explicit prescribing criteria for
people living with dementia in Australia. The outcomes
of this study have the potential to improve prescribing
for older people living with dementia, and to help clini-
cians identify appropriate prescribing.
There are both methodological strengths and weak-

nesses to using the Delphi technique for this study.
Feedback from expert panel members by writing com-
ments and rating items will elicit their opinion and work
towards gaining consensus on appropriate medicine use
for people living with dementia. Strengths of the Delphi
technique include the participation of experts from geo-
graphically diverse regions of Australia. Participants
remain anonymous to each other, and no individual
could dominate discussion.
The Delphi technique is a technique to make use of the

available information by summarising existing knowledge
and experience of prescribing from an interprofessional
panel of experts in geriatric practice. Consensus develop-
ment methods, including the Delphi technique, are not a
method to create new evidence. The results of this study
can be used in clinical practice where it may be useful to
support prescribing for older people living with dementia.
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Background

This chapter continues the fourth section of  the thesis that aims to address continuing and 

deprescribing medications for people with dementia. It applied a Delphi technique to develop 

consensus criteria. The previous chapter presented the methods for the work.  

This chapter is presented as a published paper.
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Abstract

Background: Medication management for people living with dementia is a complex

task as it is unclear what constitutes optimal medication management in this population

due to the shifting focus of health priorities and the balance between the benefits and

harms of medications.

Aim: This study sought expert opinion to create a consensus list to define appropriate

medication management of co-morbidities for people with dementia.

Methods: This study used the Delphi technique. We invited multidisciplinary

experts in geriatric therapeutics including pharmacists, doctors, nurse practi-

tioners, a patient advocate and a psychologist to participate. Participants were

asked to engage into three or more rounds of questioning. Round 1 was a ques-

tionnaire comprised of one question defining dementia and seven open-ended

questions about appropriate management of co-morbidities in people with

dementia. Two investigators qualitatively analysed the responses to questions

from Round 1 using thematic analysis. The results of this analysis were provided

to participants as statements in the Round 2 survey. The participants were asked

to rate their agreement with each statement on a 5-point Likert scale. The

median and interquartile range (IQR) were calculated for the responses to each

statement. Consensus was pre-specified as an IQR less than or equal to 1. State-

ments where consensus was not achieved were presented to participants in

Round 3. The Round 2 median and IQR values were provided and participants

were again asked to rate their agreement with each statement on a 5-point Likert

scale. The statements where participants agreed or strongly agreed were included

in the Medication Appropriateness Tool for Co-morbid Health conditions in

Dementia criteria.

Results: Fifty-seven experts agreed to participate in the study, of whom 58% were

pharmacists and 36% were medical practitioners. Fifty-five participants completed the

Round 1 (95% response rate). A total of 128 statements was included in the Round

2 survey. Consensus was reached on 93 statements in Round 2 (n = 48 responders,

84% response rate) and on 18 statements in Round 3 (n = 43 responders, 75%

response rate). The participants reached consensus on 111 of 128 statements. Of these

statements, 67 statements were included in the Medication Appropriateness Tool for

Co-morbid Health conditions in Dementia criteria. The statements were in the broad

themes of preventative medication, symptom management, disease progression, psy-

choactive medication, treatment goals, principles of medication use, side-effects and

medication reviews.

Discussion: This research provides consensus-based guidance for clinicians who man-

age co-morbid health conditions in people with dementia.
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Introduction

Dementia is a life-limiting disease with an average survival
time of less than 5 years from diagnosis.1,2 It is the third
leading cause of death and the leading cause of disability
burden in adults aged 65 years and over in Australia.3,4

Co-morbidities and polypharmacy are common in people
with dementia, though evidence is scarce for medication
safety, tolerability and efficacy in this population.5–7

People with dementia have as many co-morbidities as
their peers (cognitively intact people of a comparable
age) and take a mean of five or more medications
daily.8–14 However, people with dementia are more likely
than their peers to use certain medication classes, such as
antihypertensives, laxatives, diuretics, antidepressants
and antipsychotics.15,16 This medication use may reflect
risk factors for dementia and common co-morbidities
such as cardio and renovascular disease.6,17–19

Age-related pharmacokinetic changes occur in all older
people,20–22 and an altered blood-brain permeability in
people with dementia means that they may be more sen-
sitive to neurological and cognitive effects of medications
than their peers.23,24 These pharmacokinetic changes are
additional to drug-disease interactions that occur in
dementia.25 The safety profile and efficacy of many medi-
cations in people with dementia are undetermined due to
their active exclusion from 85% of published clinical
trials.26 Furthermore, the tendency for people with
dementia to under-report disease-related symptoms
means that it is likely they also under-report side-effects.27

Research in people with dementia focuses on treat-
ments that prevent or delay dementia onset and/or pro-
gression and manage dementia-specific symptoms,28 such
as the neuropsychiatric or behavioural symptoms com-
mon in people with dementia.29,30 Evidence for the effi-
cacy of these medications is conflicting,31,32 and the harms
of some, such as antipsychotics and benzodiazepines,
make them potentially inappropriate in this population.33

Despite the frequency of co-morbidities and medica-
tion use among people with dementia, appropriate medi-
cation management in this life-limiting condition is
infrequently studied and poorly understood. Studies of
antihypertensives, hypoglycaemics, statins and anti-
inflammatories mainly assess their ability to delay
dementia onset.34–41 After dementia onset, medication
appropriateness to manage co-morbidities is complicated
by a relative absence of evidence.5–7 Preventive treat-
ments may require a treatment time to benefit that
exceeds life expectancy,42 or may target treatment goals
that are not relevant to the individual or their families.43

This is combined with a shifting focus on the priorities of

healthcare in this patient cohort and the balance
between the benefits and harms of medicines.44

Medication management is subsequently complicated
for people with dementia, and careful consideration
should be given to initiation and continuation of all medi-
cations. Medication management decisions for people with
dementia are often based on data collected in younger
adults or peers, which may not be generalisable or rele-
vant to this population. The existing explicit prescribing
criteria developed for older people do not account for the
additional complexities of dementia or its life-limiting
nature.45–49 Consensus-based guidance specifically for peo-
ple with dementia would assist clinicians with decision-
making in this population.50,51 This study aimed to elicit
opinion and gain consensus on appropriate medication
management of co-morbidities in people with dementia.
The intended outcome was to create a consensus-based list
of statements to define appropriate medication manage-
ment of co-morbidities in people with dementia named
the Medication Appropriateness Tool for Co-morbid
Health conditions in Dementia (MATCH-D) criteria.

Methods

The methods for this study have been previously
described in detail, 52 and are briefly described here.

Ethical approval was granted from the University of
Western Australia’s Human Research Ethics Committee
(HREC) (reference: RA/4/1/7172).

Expert panel selection

Clinical and research based experts with relevant back-
grounds were eligible for inclusion on the multidiscipli-
nary expert panel. Participants were identified using a
multipronged approach.52 Relevant professional associa-
tions and networks were approached to distribute an
advertisement for recruitment to their membership.
Individuals identified as potentially eligible participants
through their peer-reviewed publications, participation
in relevant conferences or peer-nominated, were sent
personalised letters of invitation to participate. Conflicts
of interest were declared and assessed.

Data collection

The Delphi technique consisted of three rounds (Fig. 1),
which were administered via Qualtrics: Online Survey
Software & Insight Platform.53 A cover sheet that stated
the intention of the rounds was included.

Page et al.
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Figure 1: Flow chart to illustrate the process of  the three rounds of  the Delphi 
technique

Round 1 - survey design

Round 1 – survey design

The survey questions were developed by three investiga-
tors (AP, CEB and KP). The Round 1 questionnaire
asked seven open-ended questions with respect to phar-
macotherapeutic management of co-morbidities for peo-
ple with dementia. The questionnaire included one

statement that measured agreement on a 5-point Likert
scale. This statement was to define dementia. The ques-
tions asked the expert panelists their opinion on the
approach to medication management of co-morbidities
for people with dementia (Supporting Information,
Appendix S1).

Figure 1 Flow chart to illustrate the process of the three rounds of the Delphi technique
Interquartile range (IQR)

MATCH-D

© 2016 The Authors. Internal Medicine Journal by Wiley Publishing Asia Pty Ltd on behalf of Royal Australasian College of Physicians. 1191
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Round 1 - survey pilot

Round 1 - survey administration

Round 1 - data analyses

Rounds 2 and 3

Round 2 - survey design

Round 3 - survey design

Rounds 2 and 3 - survey administration

Rounds 2 and 3 - data analyses

Definition of  consensus

Statement synthesis for the MATCH-D criteria

Round 1 – survey pilot

The survey was piloted with all the investigators (three
pharmacists, a general practitioner and a geriatrician/
clinical pharmacologist). Adjustments were made to the
questions and format of the survey based on their feed-
back. The pilot process was repeated with five senior
clinical pharmacists in November 2014. The survey was
further adjusted based on their feedback.

Round 1 – survey administration

The survey was administered to the expert panel in May
and June 2015.

Round 1 – data analyses

The responses to the open-ended questions collected
during Round 1 were analysed thematically. Two
researchers independently coded the data using content
analysis to organise the data into themes and collabo-
rated to discuss any disagreement to reach a consensus.

The Round 1 analysis was used to develop statements to
present to participants in the Round 2 survey. Statements
were amalgamated where the researchers agreed that the
statements had the same or very similar meaning.

Rounds 2 and 3

Round 2 – survey design

The Round 2 survey consisted of statements generated in
response to the open-ended questions in the Round
1 survey. Participants were asked to state the extent to
which they agree with the statements using a 5-point
Likert scale from strongly disagree to strongly agree.

Statements with quantitative thresholds were repeated
with different sensitivities to clarify agreement where rele-
vant. For example, participants were asked if they agreed
with the statements that a medication review (otherwise
known as a medicines use review (MUR)) should be trig-
gered by (i) five or more medications, (ii) eight or more
medications and (iii) ten or more medications.

Statements were referenced to early, mid and late
stages of dementia. The stages were defined for the parti-
cipants as:

Early-stage dementia: “mild cognitive impairment
with a preserved ability to self-care and undertake
activities of daily living.”

Mid-stage dementia: “moderate cognitive impairment
with physical function often preserved. People with
mid-stage dementia may be living with support in the
community or a low-care residential aged care setting.”

Late-stage dementia: “severe cognitive impairment
and declining function (inability to recognise loved
ones, unable to ambulate independently, incontinent
of urine or faeces).”

Round 3 – survey design

Statements to which agreement was reached in Round
2 were removed from the survey for Round 3. The
remaining statements to which the agreement was not
reached in Round 2 were resubmitted to the panel in the
Round 3 survey.

Rounds 2 and 3 – survey administration

The Round 2 survey was administered in September and
October 2015, and the Round 3 survey was administered
in November 2015.

Rounds 2 and 3 – data analyses

The quantitative data (responses to the Likert scales)
were entered into SPSS v22 (IBM, Armonk, NY, USA) for
Macintosh statistical software for analysis.54

To undertake the quantitative analysis, the Likert scale
responses were coded numerically as: strongly disagree =
1, disagree = 2, neither agree nor disagree = 3, agree = 4 and
strongly agree = 5. Descriptive statistics were undertaken
on the entire data set to determine the median and inter-
quartile range (IQR) for each statement. Where the
median was not a whole number, it was rounded to the
nearest whole unit so that it remained consistent with a
response of strongly disagree, disagree, neither agree nor
disagree, agree or strongly agree.

Definition of consensus

Consensus for an individual statement was pre-defined
as an IQR less than or equal to 1.52

Statement synthesis for the MATCH-D criteria

The statements were condensed to produce the final
MATCH-D criteria. Statements were included in the
MATCH-D criteria for clinical application where the par-
ticipant consensus was agreed or strongly agreed. State-
ments were not included in the MATCH-D criteria where
the participants reached agreement that they neither
agreed nor disagreed, disagreed or strongly disagreed.

Statements where participants agreed that it was rele-
vant for early, mid and late stage dementia were com-
bined to indicate that these remained relevant regardless
of dementia stage. These were collated under the head-
ing ‘all stages’. For statements with multiple quantitative
thresholds, we reported the lowest of the thresholds

Page et al.
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Results

Definition of  people with dementia for the criteria

Agreement on the proposed criteria

Table 1: Participant characteristics

where more than one response elicited the same
consensus-based response (i.e. agree or strongly agree).

Results

The multidisciplinary expert panel consisted of 57 experts
with qualifications and experience in relevant fields
(Fig.2; Table 1).

Definition of people with dementia for the
criteria

Experts agreed on the draft definition in Round 1 but sug-
gested modifications in free text comments. They agreed
on the refined definition in Round 2. The final consensus
definition of dementia for use in the criteria was:

Dementia is a clinical syndrome characterised by a
chronic progressive decline in neurocognitive function,
specifically affecting memory, cognition, language, beha-
viour, emotional control, and social functioning beyond
the expected effects of physiological ageing and not

attributable to an intercurrent illness. The specific signs
and symptoms of dementia and the rate of progression
vary accordingly to the aetiology and individual. One or
more aetiology may be present at the same time; the
most common forms of dementia are Alzheimer’s, vas-
cular, Lewy body, and fronto-temporal dementia.

Agreement on the proposed criteria

The panel considered 128 statements in eight domains for
the Round 2 survey. Consensus was reached on 93 (73%)
of the 128 proposed statements considered by the expert
panel in Round 2: disagree (n = 4), neither agree nor disa-
gree (n = 8), agree (n = 45) and strongly agree (n = 36).
The panel considered 36 statements for the Round

3 survey. Consensus was reached on 19 (53%) of the
36 proposed statements that were re-administered in
Round 3: disagree (n = 8), neither agree nor disagree
(n = 1) and agree (n = 4).

Table 1 Participant characteristics

Age 20–29 years n = 4, 7%
30–39 years n = 15, 26%
40–49 years n = 15, 26%
50–59 years n = 16, 28%
60–69 years n = 7, 12%

Gender Male n = 21, 37%
Qualifications as an expert Authored one or more papers connected to medicine use in older

people in the last 10 years?
n = 28, 49%

Credentialed in an area related to medicine use in older people (CGP,
AACP, Geriatrician etc.)

n = 39, 68%

Practised in a relevant field for 5 or more years? n = 48, 85%
Participated in an invitation only symposium or focus group related
to geriatric medicine use

n = 29, 51%

Received a personally addressed letter inviting you to participate in
this study.

n = 36, 63%

Health profession or background Pharmacist n = 33, 58%
General practitioner n = 4, 7%
Clinical pharmacologist n = 1, 2%
Geriatrician n = 9, 16%
Physician n = 5, 9%
General medicine physician n = 1, 2%
Research psychologist n = 1, 2%
Registered nurse n = 2, 4%
Nurse practitioner n = 1, 2%
Patient advocate n = 1, 2%

Work environment Research based n = 8, 14%
Practice based n = 28, 49%
Both research and practice based n = 20, 35%
Research, education and practice based n = 1, 2%

Years experience in managing pharmacotherapy
for people living with dementia

Under 5 years n = 14, 25%
5–10 years n = 9, 16%
11–20 years n = 16, 28%
21–30 years n = 11, 19%
31 + years n = 4, 7%

Numbers are n (%). AACP, Australian Association of Consultant Pharmacy; GCP, Certified Geriatric Pharmacist.

MATCH-D
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Figure 2: Recruitment flowchart

Statement synthesis for the MATCH-D criteria

Discussion

The expert panel reached consensus on 111 statements
(Supporting Information, Table S1) and did not reach
consensus on 17 statements (Supporting Information,
Table S2).

Statement synthesis for the MATCH-D criteria

The 85 statements on which consensus agreement
was achieved were condensed into 67 statements
across eight categories to create the MATCH-D criteria
(Appendix S2).

The MATCH-D criteria include a one-page addendum
to present the condensed statements for the statements
where the consensus was to disagree with the statement
(Appendix S2, p. 5).

Discussion

This paper reports consensus statements that describe
appropriate medication management in people with
dementia. We convened a large multidisciplinary panel
of experienced clinicians with backgrounds in pharmacy,
medicine and nursing for this project. The expert panel

generated a list of statements that provide guidance on
appropriate treatment goals in people with dementia and
important discussion points for patient-centered care.
The MATCH-D statements give specific consensus-based
advice on symptom management, prescribing to reduce
the risk of future events, medications to slow dementia
progression, psychoactive medications, the experience of
side-effects and the indications for a medication review
in people living with dementia.

Medication management for people with dementia has
often been focused on improving cognitive function and
reducing symptoms of the dementia.17 Australia released
clinical guidelines on the management of dementia in May
2015.55 These guidelines describe the use of anticholines-
terase inhibitiors and memantine for dementia progression
and pharmacological management of behavioural and psy-
chological symptoms of dementia with antipsychotics,
antidepressants, anxiolytics, mood stabilisers and melato-
nin.55 They do not provide guidance on the pharmacologi-
cal management of co-morbidities except where they may
affect behavioural and psychological symptoms. Evidence
assessing co-morbidities among people with dementia
remains focused on prevalence and assessment of quality

Figure 2 Recruitment flowchart.

Page et al.
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Conclusion

of care.17 Our study complements existing dementia guide-
lines by describing appropriate pharmacological manage-
ment of co-morbidities as dementia progresses.
One of the strong messages from our expert panel was

the importance of a person-centered approach to phar-
macological management in people with dementia.
Medication management needs to focus on treatment
goals that are relevant to the individual and their
families, as older adults vary in their preferences for
treatment when they consider the potential risks and ben-
efits of medication management.43,56 It is important that
people with dementia are involved in decisions about their
own care,57 and that the wishes of caregivers or family are
also considered in the decision-making process.58,59

General prescribing criteria for older adults do not spe-
cifically consider the particularities of a progressive, life-
limiting nature of dementia.45–49 We anticipated that this
project would generate a list of appropriate and inappro-
priate medications for managing co-morbidities in
dementia, similar to other existing explicit prescribing
criteria in older people such as the Beers and STOPP/
START criteria.60,61 However, the expert responses to the
Round 1 questions emphasised individualising treatment
and the importance of reviewing treatments for co-
morbidities as the dementia progresses. The MATCH-D
criteria reported here may add value if used alongside
other prescribing criteria designed for older adults and
provide health professionals with guidance on when it
may be appropriate to de-prescribe specific medications
for co-morbidities in people with dementia.62 The
MATCH-D criteria also provide guidance on specific
issues to discuss with patients and their families when
individualising care in dementia.
This study has several strengths. The panel was large

with experts from a variety of health professional fields
and we had a high response rate to our initial approach
(95% participation in Round 1). We used carefully worded
open-ended questions in the initial round to avoid biasing
or limiting the possible responses. Two investigators inde-
pendently analysed the Round 1 responses to increase the
objectivity of the process. Existing consensus-based criteria
for older people have been criticised for a lack of transpar-
ency in the methods.63 A strength of the current study is
that the methods were transparent with a pre-specified
published protocol.52 A weakness of this study is that
Round 1 did not generate statements on the anticipated list
of appropriate and inappropriate medications as specified
in the protocol. As such, we did not anticipate the process
of condensing a large number of statements in our

protocol. However, this demonstrates that the Round
1 questions did not limit possible responses.

Conclusion

More work is required to evaluate whether the MATCH-
D criteria are useful in clinical practice. In addition, the
MATCH-D criteria may need to be refined or amended
for clinical application. In the current version of MATCH-
D, we have included statements where there was consen-
sus disagreement in their original format as an addendum
(e.g. ‘Health professions should conceal medication in
food or drink if [a person with dementia] refuses to take
medications’ and ‘Regular medicines intended for symp-
tom relief should be continued indefinitely in people who
are unable to reliably report symptom recurrence’ and
‘the wishes and needs of family and carers should take
priority over those of the person living with dementia’).
It is uncertain without further research whether the
inverse of these statements would be ratified.
More research is also needed to determine whether

applying the MATCH-D criteria in the clinical setting will
improve health outcomes and quality of life for people
with dementia. However, the strong message from our
experts is that medication management in people with
dementia should be individualised to match the person’s
changing treatment goals as the disease progresses.
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Background

The preceding chapters reported research that elicited expert opinion and developed 

consensus on statements to describe appropriate medication use for people with dementia. 

These consensus statements were then condensed to 67 statements presented as a 5-page 

booklet: the Medication Appropriateness Tool for Comorbid Health Conditions in Dementia 

(MATCH-D) criteria. The MATCH-D criteria defined the principles governing medication 

use for people with dementia. Themes include: treatment goals, side-effects and review, the use 

of  preventative treatments, symptom management, psychoactive therapies and medications 

to modify dementia progression. The experts emphasised the need for each person to be 

treated as an individual and for their therapy to match their health goals, and suggested 

areas where appropriate treatment changes as dementia progresses. Together, MATCH-D 

provides consensus-based guidance for clinicians who manage comorbid health conditions 

in people with dementia.

 

Research needs to be translated in to practice to effect health outcomes generally. An approach 

to design translational strategies is to identify the enablers and barriers to implementation 

first. Once the perceived enablers and barriers are identified, the translational strategies can 

be designed with these in mind. The research presented in this chapter was conducted with 

key stakeholders to identify enablers and barriers to using the MATCH-D in practice..

This chapter is presented as a published paper.
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AbstrAct
Objectives The Medication Appropriateness Tool for 
Comorbid Health conditions in Dementia (MATCH-D) 
criteria provide expert consensus guidance about 
medication use for people with dementia. This study aimed 
to identify enablers and barriers to implementing the 
criteria in practice.
setting Participants came from both rural and 
metropolitan communities in two Australian states.
Participants Focus groups were held with consumers, 
general practitioners, nurses and pharmacists. Outcomes: 
data were analysed thematically.
results Nine focus groups were conducted. Fifty-five 
participants validated the content of MATCH-D, appraising 
them as providing patient-centred principles of care. 
Participants identified potential applications (including the 
use of MATCH-D as a discussion aid or educational tool for 
consumers about medicines) and suggested supporting 
resources.
conclusion Participants provided insights into applying 
MATCH-D in practice and suggested resources to be 
included in an accompanying toolkit. These data provide 
external validation of MATCH-D and an empiric basis 
for their translation to practice. Following resource 
development, we plan to evaluate the feasibility and 
efficacy of implementation in practice.

IntrOductIOn
Optimising medications for older people 
with multiple comorbidities is difficult,1 2 and 
becomes even more complicated in people 
with dementia.3 4 Effective management of 
multiple comorbid conditions is critical, as 
suboptimal management can exacerbate 
functional decline.5 6 Although older people 
frequently use medications to manage symp-
toms and to prevent disease progression 
and disabling events,7 8 there is a limited 

understanding of appropriate pharmacolog-
ical management of comorbid conditions for 
people living with dementia.3

The life-limiting nature of dementia may 
mean that the potential benefits of preven-
tative treatments are not realised.9–11 In the 
context of a progressive condition such as 
dementia, preventative medication use for 
other chronic conditions such as diabetes, 
hypercholesterolaemia and hypertension 
must be balanced against adverse drug effects 
and the potential futility of treatment.12–15 
Additionally, an individual’s care goals may 
change as their condition progresses, meaning 
that optimal medication management in the 
early phases of dementia is not necessarily the 
same as in the later stages.16–18 People with 
dementia may be less able to reliably report 
symptoms both of the disease and medica-
tion side effects than their cognitively intact 
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Research

strengths and limitations of this study

 ► Participant diversity and numbers was a strength, 
including 55 participants from major stakeholder 
groups (consumers, general  practitioners, nurses 
and pharmacists).

 ► Participants were recruited from rural and 
metropolitan regions of two different Australian 
states.

 ► The same independent facilitator ran all nine focus 
groups with the aid of a running sheet, which 
contributes to the consistency of the focus groups.

 ► This research has limitations common to the focus 
group methodology, for example, that the data are 
not generalisable and are limited to sentiments 
expressed by the participants.
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peers, which may further complicate symptom manage-
ment.4 The coexistence of dementia with other chronic 
conditions thus poses a challenge for health professionals 
seeking to optimise medication use.4

We recently developed the Medication Appropriate-
ness Tool for Comorbid Health conditions in Dementia 
(MATCH-D) criteria, which provide expert consensus
to manage medication use for people with a diagnosis 
of dementia.19 Developed by a panel of 57 experts, 
MATCH-D include 67 consensus-based statements to 
guide medication use for chronic diseases in people with 
dementia. The statements cover the broad themes of 
preventative medication, symptom management, disease 
progression, psychoactive medications, treatment goals, 
principles of medication use, side effects and medication 
reviews. Treatment suggestions are tailored to the stage of 
dementia as defined by functional capacity.19

We designed the current study to support the transla-
tion of MATCH-D into clinical practice. The aim of this 
study was to determine stakeholders’ perceptions of the 
enablers and barriers to the effective use of MATCH-D 
criteria in practice.

This study explored the enablers and barriers to the 
MATCH-D, expert consensus to manage medication use 
for people with a diagnosis of dementia.

MethOds
Ethics approval was obtained from the UWA Human 
Research and Ethics Committee (HREC RA/4/1/8202).

This study applied a focus group methodology to inves-
tigate the study aims and is reported in line with the 
Consolidated Criteria for Reporting Qualitative Research 
(COREQ) checklist (see online supplementary appendix 
1).20

Facilitator
An independent experienced researcher (LS) facilitated 
focus group discussions using a topic guide (see online 
supplementary appendix 2). The same independent 
facilitator led each session to ensure uniformity in the 
method.

study sample and recruitment
Each focus group consisted of participants from one 
of four stakeholder groups: consumers (people with 
dementia and carers for people with dementia), general 
practitioners (GPs), registered nurses and pharmacists.

Snowball sampling techniques were applied.21 Initial 
recruitment was via professional organisations and both 
professional and patient networks. These consumer 
support and professional representative organisations 
included Alzheimer’s Australia WA, Pharmaceutical 
Society of Australia (WA), Carers WA, Consumer Health 
Forum of Australia and Council on the Ageing. Awareness 
of the research and recruitment was raised using posters, 
advertisements, telephone, email and social media. The 
authors contacted individual pharmacies, medical prac-
tices, hospitals, community nursing services, retirement 

villages, residential aged care facilities and professional 
contacts by telephone and email.

setting
Focus groups were held in a variety of settings to suit 
participants’ preferences, including the University of 
Western Australia, the workplace (GP practices) and the 
home environment, in September 2016. Participants 
came from rural, inner city and outer metropolitan 
locations in two Australian states (Western Australia 
and Victoria).

data collection
Focus groups were conducted until data saturation 
occurred across the groups. Data collected at the focus 
group sessions comprised audio recordings, participant 
demographics, and researcher observations and field 
notes. Two or three observing researchers (AP, SK, VC, 
XH) attended the focus groups to take detailed typed 
notes of each session since observations of mood, energy, 
enthusiasm and expression cannot be determined via 
transcripts alone. These detailed notes supplemented a 
primary verbatim transcription of the audio recording 
post-focus group. The collected data were collated for 
analysis.

data analysis
Two researchers (AP with one of SK, XH, VC) inde-
pendently hand-coded line by line all the focus group 
transcripts using the content analysis method to identify 
key themes.21 22 The researchers compared their indi-
vidual findings from the GP stakeholder focus group 
transcripts to reach consensus on the themes. They devel-
oped a framework of themes that was then applied to the 
remainder of the transcripts. This framework was modi-
fied and adapted as necessary to encompass the emergent 
themes from all focus groups. The major and minor 
themes were then discussed to consolidate and simplify 
the themes. Similarities and differences across the four 
stakeholder groups were examined and compared.

results
A total of 55 people participated in nine focus groups 
(table 1). Participants included 41 health professionals 
(22 GPs, nurses, and 10 pharmacists) and 14 consumers 
(2 people with dementia and 12 carers).

Three categories of themes emerged: validation, poten-
tial applications and possible resources. Participants 
validated the content of MATCH-D, feeling it provided 
guiding principles of care while remaining patient-cen-
tred. Potential applications for its use were identified, and 
resources were suggested to support implementation.

Within each theme, the findings are presented from 
the consumers, general practitioners, nurses and phar-
macists. The term health professional is used where 
GPs, nurses and pharmacists collectively discussed the 
same issues; otherwise, they are referred to by individual 
profession.
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Table 1 Participant demographics

Health professionals

General practitioner, n=22 Registered nurse, n=9 Pharmacists, n=10

Time as a qualified health 
professional (years)

18±14 years 18±15 years 18±11 years

Clinical time caring for people with 
dementia (estimated percentage)

9±5 37±34 11±13

Practice setting  * General practice, n=20
Hospital, n=2

Aged care, n=5
Palliative care, n=1
Hospital, n=3

Hospital, n=4
Community, n=6
Medication reviews, n=2
Government, n=1
Academic, n=2

Consumers

Carers for people with dementia
(n=12)

People with dementia
(n=2)

Age 62±12 years (range 30–89) 80±12

Gender, female n=10 n=0

Years since diagnosis of person with dementia 6±6 1±1

Number of days each week spent providing care 4±3 n/a

People providing care for One person, n=10
Two people, n=2
Spouse, n=3
Parent, n=10

n/a

Data are presented as mean ±SD unless otherwise specified.
* Some participants worked in more than one setting, so numbers may not add up to total.

Validation
Support to optimise medication use is needed
Participants validated the content and overall direction 
of MATCH-D. Consumers and health professionals alike 
discussed the challenge of medication management for 
people with dementia, and agreed that written support to 
optimise medication use could be beneficial.

I think that there’s a very great need for it and I think 
this is a particularly good document. … it’s sensible, 
it’s a sensible policy.’[GP 17]

 I think that the medications to make them comfort-
able are an absolute must. [Consumer 5]

Address the needs of patients at different stages of dementia
Participants discussed the nuances of managing comor-
bidities, with an emphasis on the complexities involved 
in providing care for people with dementia at different 
stages. GPs discussed the complexities and potential 
complications of different scenarios.

I think that it should be addressed, consider not 
treating infections, pneumonia is the old man’s 
friend. You’ve got to go of something. It may be a 
better way to go than a heart attack or a sudden event 
or pulmonary embolus, because you’re going to stop 
their warfarin. [GP 10]

…the treatments why bother if it’s not being (?) work-
ing’[Pharmacist 5]

Guiding principles but care should remain patient-centred
Participants perceived that it was useful to have consensus 
statements to detail the principles of care, but emphasised 
that having the flexibility to tailor care to the individual 
was key.

…it’s almost not hard and fast. It’s think about 
reducing non-symptom control medications …You 
do it on an individual basis. [GP 16]

So it’ll be helpful this thing, but still it’s kind of gen-
eralised you know, like a sensible way of doing things. 
But again to treat a patient, depends on a lot of other 
circumstances and the individualisation will be the 
most important thing… [GP 18]

Potential applications
Consumers and health professionals identified multiple 
potential applications for MATCH-D in practice.

MATCH-D could work as a discussion aid
Consumers and health professionals alike considered 
that MATCH-D could be used as a discussion aid to 
prompt conversations about care options. Consumers felt 
it could help suggest questions to ask both professionals 
and loved ones.

It would give you questions to consider to put in place 
… It’s a great start to having a discussion about what 
we should be doing. [Consumer 7]
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I wonder if it could be used as a family discussion 
point. [Consumer 8]

Health professionals varied in their opinions about 
discussing treatment options with consumers from posi-
tive to apprehensive.

So you can have a risk benefit conversation … let’s 
have an informed discussion around what we’re 
going to do with it. [Pharmacist 6]

It’s a hard one because you don’t want–people with 
early stage dementia are well enough to realise how… 
the end is and you don’t want to sort of rub it in their 
face in a way. [GP 14]

Help consumers plan for the future
Consumers were keen to have the wishes of people living 
with dementia documented. They voiced an enthusiasm 
for advanced care planning to be a routine part of health-
care so the affected person’s wishes could be respected 
even as their condition deteriorated. Consumers 
perceived the MATCH-D as a useful tool to prompt and 
facilitate these discussions.

And that’s why a tool would be good, if there was this 
tool and it was just like one thing that doctors went 
through if it was just normal like the assessment thing 
then. [Consumer 1]

…all the modern medicines that we’ve got now are 
keeping us all alive longer and there’s going to be a 
whole heap more dementia. And do we really want 
to live through the last stages of dementia? I would 
rather be taken out by a heart attack or something 
else before I get to the actual end stages of dementia. 
and slowing down the medications earlier on so that 
something else can take me rather than me lying 
there and not being able to eat and starving to death. 
[Consumer 5]

When the doctor realises that someone is getting de-
mentia, to ask them directly what they would like lat-
er on in their lives. [Consumer 7]

Support health professionals make difficult decisions about 
medication
Health professionals expressed nervousness about making 
medication decisions for people with dementia, although 
perceived that MATCH-D could be useful to support deci-
sions to change medication management strategies as the 
condition progressed.

If there was a back-up, that there was evidence that 
that was the appropriate thing to do, then I think 
there would be a greater confidence in withdrawing 
medication at certain points in someone’s life. [GP 5]

The consumers expressed enthusiasm for health 
professionals to initiate conversations about treatment 
decisions. Consumers perceived that MATCH-D could 
assist health professionals to help people with dementia.

…I know it’s the ideal world type thing, but at least it 
takes the burden off the carer … so if there’s a formal 
thing and a professional handles it, it opens up that 
world of possibility … [Consumer 1]

Used as an educational tool for both consumers and professionals
Health professionals discussed the potential for MATCH-D 
to be used as an educational resource for consumers.

Explain the rationale behind why you might want to 
stop medications. [GP 3]

Health professionals also noted that MATCH-D could 
be used as an educational aid for other health profes-
sionals.

I can see that it would be a very important tool for 
training nursing home staff and also for HMRs 
(Home Medicine Reviews)… it’s a powerful tool 
because often (nurses are) the ones often providing 
advice on what should happen with the medications 
(to consumers). [Pharmacist 10]

Possible resources
Participants suggested resources that could inform a 
toolkit to support use in practice and suggested changes 
to the current format of MATCH-D. Health professionals 
stressed the importance of creating a resource that was 
easy to use.

A consumer version of the criteria is needed
Consumers and health professionals cited the importance 
of providing a consumer version.

So long as there’s (sic) tools for families as well then 
I think that this is just the beginning of something 
much more wonderful. [Consumer 1]

‘… a little brochure that goes along with it that you 
can give out to people that says these are the types of 
things your doctor will be considering or your family 
members doctor will be considering, based on evi-
dence….Direct it at the family member or the actual 
person with dementia. [GP 7]

Different, and varied, formats are required
Participants requested that MATCH-D be available in 
multiple formats. GPs requested an abbreviated version 
for use during consultations and a referenced version of 
the statements with augmented detail. Pharmacists also 
requested a referenced version of the statements. Partic-
ipants suggested additional formats, namely a checklist 
and an online version, as useful to support its use in prac-
tice.

If it was online, you could have drop-downs, couldn’t 
you? So you could have the early-, mid-stage, late-
stage, click on the one you want and have a drop-
down with extra detail. You could even have a further 
drop-down with more detail, if you needed more. 
[GP 8]
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… It’s these two blue pages that are so important … 
when you need the guideline you go straight to those 
pages. [GP 12]

…the one-page summary. But I think that a thicker 
document for late night reading…(sic) [GP13]

Training might be needed
Health professionals suggested that training would enable 
them to implement MATCH-D.

 Workshops, in particular hands-on workshops like 
giving examples, case studies, multiple examples, it 
makes things easier. [GP 4]

Not all stakeholders agreed. Other GPs suggested that 
familiarity would come with use.

Once you’ve read it I think it’ll stick in your head 
really…I think that once you’ve made, you’ve read it, 
it’ll probably be there in your brain. [GP 16]

dIscussIOn
This research explored stakeholders’ opinions on using 
MATCH-D in clinical practice. Participants validated the 
content, supporting the need for a tool such as MATCH-D 
to support medication management for people with 
dementia which could also be adapted to the individual. 
Participants identified multiple potential applications for 
its use and suggested resources to support use in practice.

Consumers and health professionals alike suggested a 
consumer version would be useful. A consumer version 
would need to use accessible language as about half of 
Australian adults have insufficient literacy levels to inde-
pendently complete daily tasks.23 Therefore, consumer 
resources should be developed assuming low levels of 
both literacy and health literacy, although based on prin-
ciples of shared decision making.24 25 A consumer version 
could include paraphrased statements that communicate 
the MATCH-D statements using accessible language. The 
consumer version could explain that ‘the doctor will 
think about …’ and to prompt consumers to ‘ask about 
…’ or ‘consider’ particular topics.

Stakeholders suggested multiple formats of MATCH-D 
would be useful to enhance practical application. Partic-
ipants expressed a desire to have access to MATCH-D 
in both paper and online formats, as both a checklist 
and abbreviated version. These suggested resources are 
feasible to develop and could form a toolkit for health 
professionals to use to support the use of the criteria in 
practice. As a result, we have commenced work on an 
online version ( match- d. com. au). The process to develop 
a checklist will involve identifying which statements the 
health professional can assess as a binary yes/no outcome.

The GPs and pharmacists requested supporting refer-
ences be incorporated into MATCH-D. The request for 
a referenced version and more detail to access the liter-
ature and evidence to support the statements within 
MATCH-D. However, the limited evidence base was the 

main reason that a consensus methodology was applied 
to develop the MATCH-D.26 27 This paucity of research 
was demonstrated in our recent systematic review on the 
topic found only one randomised study that investigated 
medication use to manage comorbidities.27 This limited 
evidence base means it would not be feasible to reference 
the MATCH-D.

This study has several strengths and limitations that 
are worth noting. Limitations of this research include 
those that are common to focus group methodology, 
for example, that the data are not generalisable and are 
limited to sentiments expressed by the participants. We 
mitigated against the possibility for misinterpretation by 
having at least two researchers independently undertake 
the thematic analysis and reach agreement.

The key strength of this study was the ability to recruit 
many participants across the stakeholder groups: partici-
pants came from both rural and metropolitan areas in two 
Australian states, Victoria and Western Australia. Further-
more, variation within each stakeholder group provided a 
diverse range of perspectives and experiences. For example, 
consumer groups comprised carers and people with 
dementia. Focus groups were conducted across a range of 
settings. As the facilitator has the ability to introduce bias 
and lead participant comments, the data quality generated 
from focus groups is contingent on the skill and impartiality 
of the facilitator.28 29 The use of a single independent facil-
itator to facilitate each focus group session with the aid of 
a running sheet increased consistency between the groups.

Further research into the MATCH-D is needed. Once 
the resources to accompany the MATCH-D have been 
developed and evaluated, translational research should 
be undertaken to assess the MATCH-D for clinical appli-
cation. The next steps are to undertake feasibility and 
pilot studies to test its application in clinical practice. 
After this work has been undertaken, larger studies are 
needed to establish whether medication management 
optimised using the MATCH-D resulted in improved 
health outcomes or quality of life.

The findings of this study provided valuable insight into 
the perceived use of MATCH-D in clinical practice by vali-
dating the criteria, identifying potential applications and 
exploring resources that could support these applications. 
This feedback and input will inform the implementation 
of MATCH-D. Once the resources outlined have been 
developed, the next step is to undertake research to eval-
uate the effects of applying MATCH-D in clinical practice.
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This chapter discusses this work in context of  the literature, the strengths and limitations of  

the research, and discusses unanswered questions for future research.

Section E: General discussion
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Discussion

This thesis considers the evidence for continuing and deprescribing medications in older 

people, with a focus on people with dementia. It achieved three main outcomes. Firstly, 

it compiled the evidence available to professionals wishing to make decisions about 

deprescribing for older people. Next, it explored the decision-making process by examining 

the concordance of  deprescribing decisions and validated a deprescribing algorithm. Finally, 

it developed the MATCH-D criteria, which represent expert consensus around appropriate 

medication management for comorbidities in people with dementia, and explored the enablers 

and barriers to implement the criteria into practice. This chapter integrates the principal 

findings from each of  the studies, considers the research critically, discusses implications for 

policy and practice and identifies new possibilities for research.

Thesis results in context 

The context of  each piece of  research was discussed in the chapter where each was presented. 

Since each chapter is a previously published paper, this section places the studies in context 

with other research that is emerging or has emerged since the papers were produced.

This thesis addressed the challenges of  optimising medication management for older people 

with multiple chronic conditions and polypharmacy. Most older people use polypharmacy 

regimens,(1, 2) and there is increasing interest in deprescribing interventions as a strategy to 

manage polypharmacy. The prevalence of  polypharmacy is increasing, which is theorised 

to relate, in part, to better adherence to clinical guidelines and the reluctance of  health 

professionals to cease medications started by another prescriber.(3) Multiple potential 

interventions have been suggested to manage polypharmacy though complex multifaceted 

interventions appear to be more successful.(4-6) 

Deprescribing research has predominantly focused on identifying attitudes to and beliefs 

about continuing or deprescribing medications. The consumer and health professional 

enablers and barriers to deprescribing are now well defined through qualitative research 
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and two meta-syntheses,((7, 8) though an evidence gap remains as regards deprescribing 

interventions in frail older people. 

At the time of  planning the studies, there was little quantifiable data to inform deprescribing 

decisions. Systematic reviews had investigated the withdrawal of  individual medications and 

explored specific objectives (such as to modify the risk of  falls), distinct patient subsets 

(such as palliative oncology patients) or medications in a defined context (such as the use 

of  antipsychotics in dementia).(9-13) A descriptive study had reported a deprescribing 

intervention in 70 community-dwelling older adults, with the successful discontinuation 

of  4.4±2.5 medicines in 81% of  their participants, the large majority (88%) of  whom 

reported global improvement in health.(14) To add to this work, the candidate’s supervisors 

had conducted a pilot open randomised controlled trial (RCT) to evaluate a deprescribing 

intervention targeting withdrawal of  one medicine per participant.(15) These data 

demonstrated that an RCT of  medicine withdrawal is acceptable to patients and their usual 

doctors. 

An open RCT in frail older people was in progress when the thesis commenced, and has 

since been reported  (Potter et al 2016 included in Appendix A).(16) In this research, two 

physicians worked together to select target medications for deprescribing by applying the 

deprescribing algorithm validated in Chapter Seven.(16)  This RCT enrolled 95 participants 

and found that after one year patients in the active deprescribing group were taking 2.0±0.9 

fewer medicines than control group patients.(16) Twelve (of  47) intervention participants 

and 19 (of  48) control participants died within 12 months of  randomisation (26% versus 

40% mortality, p = 0.16, HR 0.60, 95% CI 0.30 to 1.22).(16) A multicentre double-blind RCT 

of  deprescribing is currently being conducted with recruitment in progress.  In the Opti-Med 

RCT, two pharmacists are working together to apply the validated deprescribing algorithm 

to select target medications for deprescribing. Therefore, the work in this thesis is situated 

within and has contributed to the emerging evidence base that underpins deprescribing 

interventions currently being tested in RCTs.

Over the three and half  years since the inception of  this thesis, other quantitative data has 
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emerged on deprescribing interventions to address polypharmacy. The systematic review 

presented in this thesis, “the feasibility and the effect of  deprescribing in older adults on 

mortality and health”, addressed a substantial gap in the literature: quantitative research 

to inform deprescribing decisions as it assessed the effect of  deprescribing one or more 

medications in older people.(17) In the same issue of  the British Journal of  Clinical 

Pharmacology was an independent review by Johansson et al, “Impact of  strategies to reduce 

polypharmacy on clinically relevant endpoints”, that explored the impact of  strategies to 

assess and reduce inappropriate polypharmacy in elderly patients on relevant clinical outcome 

measures such as mortality and hospitalisation. 

The two systematic reviews had overlapping aims but notable differences: only five studies 

were included in both reviews. The systematic review by Johansson et al investigates focused 

interventions to reduce polypharmacy; our systematic review explores broader interventions 

to withdraw one or more medications in older adults. The different studies included reflect 

the differences in the inclusion criteria. The reviews are complementary, and both of  a high 

methodological standard, but the papers studied were often small with methodological 

weaknesses. Two related Cochrane systematic reviews that explored investigations to improve 

prescribing and appropriate polypharmacy in older people observed the same problem of  

study quality.(5, 18) Greater clarity in the reporting of  methodological approaches in future 

research would facilitate reproducibility and comparability between papers.  Both reviews 

highlight that it is complex to reduce medication use in older people, and equipoise persists 

with respect to interventions and strategies to reduce polypharmacy. 

These two systematic reviews indicate that effective strategies need to be individualised 

interventions due to the complex nature of  multimorbidity and chronic disease in older 

people. Individualised interventions are contrasted to broad strategies that aim to educate 

and develop skills for health professionals or consumers with the indirect aim to reduce 

inappropriate polypharmacy or medication use. Health professionals apply individualised 

strategies with the direct aim to improve patient outcomes through optimising medication 

use and to reduce the number of  medications. Careful consideration is given to all conditions 

and the medication regimen including the actual side effects and potential benefits. It 
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recognises that the appropriateness and usefulness of  medication changes as health and life 

goals change. 

Concordance of  deprescribing decisions for older people: The mixed-methods study quantitatively 

measured inter-rater reliability by assessing which medications health professionals targeted 

to deprescribe (Chapter Seven). We validated the deprescribing algorithm for inter-rater 

reliability.(19) This research was the first to assess concordance of  deprescribing decisions 

and found that health professionals broadly agree which medicines to cease. Related recent 

research has investigated whether health professionals are willing to implement deprescribing 

interventions. Prescribers and their older patients are reported to influence both each other 

and other health professionals in their willingness to deprescribe.(7, 8) Although older people 

have expressed willingness to question medication use and have medications deprescribed, 

they often take a passive rather than assertive role and tend not to initiate deprescribing 

decisions.(7, 20-22) Qualitative research revealed that pharmacists, GPs and specialists all 

identified risks associated with continued medication use.(23) However, each group devolved 

responsibility for implementing the decision to another health professional.(23) This inertia 

is consistent with the perception that deprescribing is an active intervention while medication 

continuation is a passive decision.(8, 24) This complementary research explored health 

professionals’ reluctance to initiate deprescribing decisions; our study, by contrast, shows 

that, when equipped with the deprescribing algorithm, they target similar medications. Taken 

together, the research provides a framework for understanding the decision-making process 

as regards deprescribing.   

Appropriate medication use for comorbidities for people with dementia: We undertook the research 

in this field due to the paucity of  evidence to inform decisions. Research concerning 

medication management of  comorbidities has focused on strategies to delay or prevent the 

onset of  dementia, with little evidence available to inform medication appropriateness to 

manage comorbidities once dementia is established.(25-27) Recent research has quantified 

the prevalence of  medication use for several comorbidities for older Australians with 

dementia,(28-30) though this does not assess the appropriateness of  these interventions. 

The MATCH-D criteria remain the only tool available to inform medication continuation or 
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discontinuation specifically in older people with dementia.

Strengths and limitations

The relative strengths and limitations of  each study were discussed in the chapters where 

they were presented. Additional considerations of  the key limitations in context of  the 

overall thesis are presented here.

Evidence to inform deprescribing decisions: This thesis reported a large and broad review including 

116 studies using a wide range of  study designs and target medications, which was both a 

strength and weakness. The large number of  included studies means that it has comprehensively 

synthesised the research on the topic, and assisted both researchers and health professionals 

to identify relevant material. However, many of  the papers reported small studies and had 

wide confidence intervals that puts the findings at risk of  Type II errors. Further, we did not 

consider the manner of  the intervention in any depth. Potentially relevant factors we did not 

investigate include: data acquisition, the type of  health professionals involved, the nature of  

patient involvement and the method of  communicating deprescribing recommendations to 

the responsible physician. These factors might have contributed to the points of  difference 

or limitation, but were not explored further in this already broad review as they had not been 

pre-specified in the published protocol. 

The age of  some included studies highlighted a limitation of  the systematic review. Studies 

investigating diuretic withdrawal illustrate this limitation. Of  the five RCTs and two before-

and-after studies retrieved, the most recent paper was published in 2000. Several earlier papers 

had focused on blood pressure as the primary indication for using diuretics, and reported 

symptoms of  worsening heart failure as the main withdrawal effects. The applicability to 

clinical practice today is thus limited as the treatments for both hypertension and heart failure 

have changed. 

The PI study (Chapter Six) was conceptualised in response to the paucity of  high quality 
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evidence to inform deprescribing decisions. A second impetus for this study was the 

Outcome Statement from the National Stakeholders’ Meeting on Quality Use of  Medicines to 

Optimise Ageing in Older Australians.(31) The statement proposed including deprescribing 

as a mandatory heading for PIs, so this study was designed to respond to emergent research 

and policy. The work was intended to describe the inclusion of  specific types of  information 

rather than to analyse the material. Nonetheless, the systematic review and the PI study 

combine to comprehensively compile the existing research into deprescribing interventions 

for older people.    

Concordance of  deprescribing decisions for older people: This study assessed concordance of  decisions 

to continue or to deprescribe using a deprescribing algorithm (Chapter Seven). The study 

was designed to test concordance in decisions to trial a medication for deprescribing. It was 

situated within an RCT (Potter et al, presented in Appendix A). The algorithm used in the 

RCT protocol was the deprescribing algorithm modified from Garfinkel et al. allowed for a 

decision to deprescribe or to continue medications, but did not allow for medications to be 

optimised or for an alternative medication to be selected as may have happened in clinical 

practice. It demonstrated general agreement where there was clear evidence, though less 

agreement where there was limited or ambiguous evidence. 

The study did not test the implementation of  that decision to ascertain if  the medication 

could be successfully withdrawn or if  the withdrawal would improve health outcomes. 

The decisions of  the two physicians were tested in the RCT, but not the two pharmacists. 

Therefore, we could not test the application of  the decisions.  However, the validated 

algorithm is being applied by two pharmacists in the Opti-Med RCT of  deprescribing that 

is currently recruiting. 

Appropriate medication use for comorbidities for people with dementia:  This important consensus 

guideline informs the optimal care of  older people living with dementia, though has a 

limitation worth noting.  The research reported on this topic included a systematic review and 

the published consensus statements. (32, 33) This represents the compilation of  the available 

quantitative evidence and expert consensus using a large multidisciplinary expert panel. The 
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qualitative research identified potential resources and complimentary formats which can be 

developed to support the implementation of  the MATCH-D criteria in practice. Although 

this work represents the best available evidence currently available to manage comorbidities 

for older people with dementia, translational research is required to apply MATCH-D criteria 

in the clinical setting to assess if  it would result in improved health outcomes and quality of  

life for people with dementia.

 

Future directions

Clinical practice guidelines to deprescribe medications for older people: Health professionals cite 

the absence of  clinical practice guidelines for deprescribing as a barrier to undertaking 

these interventions in practice.(12) Current guidelines offer a structured approach to 

implementing and maintaining medications, but rarely provide guidance on when or how 

to withdraw medications.(34, 35) Clinical practice guidelines for deprescribing will fill this 

gap. The clinical guidelines for deprescribing will be developed following the National 

Health and Medical Research Council (NHMRC) process for guideline development, and 

seeking NHMRC endorsement.(36) The NHMRC has agreed to consider the proposed draft 

guidelines for NHMRC approval once completed (Appendix J). These will describe: how 

to identify scenarios when it might be appropriate to consider trialling the withdrawal or 

reduction of  medication, the process of  tapering and monitoring a medicine or medicines 

during deprescribing, and when it is appropriate to reinstate the targeted therapy. 

The basis for the clinical guidelines will build on the research presented in this thesis. The 

existing research was systematically identified and comprehensively compiled. Therefore, the 

systematic review reported in Chapters Four and Five can inform the development of  these 

clinical practice guidelines. Consensus recommendations may be needed where the evidence 

base is insufficient. In these circumstances, the Delphi technique can be used by applying 

similar robust methods as used during the development of  the MATCH-D criteria (reported 

in Chapters Nine and Ten). 
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Resources for the MATCH-D criteria: Enablers and barriers to the implementation of  the 

MATCH-D criteria were explored in the work presented in Chapter Eleven. Participants 

suggested resources and formats that would be useful for its implementation. Stakeholders felt 

that the MATCH-D criteria should be available for health professionals in multiple formats, 

and suggested that training packages would support its implementation. Development 

opportunities are being explored, with an online version of  the MATCH-D criteria in 

process. Both this and other resources that are in development need to be reviewed and 

evaluated for consistency and usability.

Translational research to implement the MATCH-D criteria: Once the resources to accompany 

the MATCH-D criteria have been developed and evaluated, translational research should 

be undertaken to assess the MATCH-D criteria for clinical application. This future body 

of  work would need to evaluate the currently agreed consensus criteria for feasibility. 

After conducting feasibility and pilot studies, the MATCH-D criteria could be tested in 

clinical practice to establish whether using the MATCH-D criteria to optimise medication 

management for people with dementia resulted in improved health outcomes or quality of  

life. Baseline audits could quantify the degree to which medication regimens for people with 

dementia were consistent with the descriptions in the MATCH-D criteria. Repeat audits can 

be used to evaluate data to analyse if  medication usage trends over time alter in response to 

implementing the MATCH-D criteria.

Conclusions

The challenge of  how to approach the use of  multiple medications in frail older people, 

especially those with dementia, is a daily clinical issue that affects many older people and 

those that provide their care.  This thesis analysed and synthesised the evidence to support 

and inform deprescribing interventions both in the literature and in the Product Information. 

The concordance of  decisions to continue and deprescribe medications were analysed, and 

the deprescribing algorithm was validated for interrater reliability. 

The thesis progressed to examine appropriate medication use to manage comorbidities 
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for people with dementia. A second systematic review found limited evidence to inform 

appropriate medication management of  comorbidities. Expert consensus criteria were 

developed to inform decisions to continue and deprescribe medications for comorbidities in 

people with dementia. The perceived enablers and barriers to the implementation of  those 

criteria were investigated. 

The work presented has synthesised the evidence to inform deprescribing decisions for older 

people, and particularly those with dementia. It has the potential to inform and influence 

policy for the quality use of  medicines in older people. Future work can investigate the 

translation of  this research into practice
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Abstract

Objectives

Deprescribing has been proposed as a way to reduce polypharmacy in frail older people.

We aimed to reduce the number of medicines consumed by people living in residential aged

care facilities (RACF). Secondary objectives were to explore the effect of deprescribing on

survival, falls, fractures, hospital admissions, cognitive, physical, and bowel function, quality

of life, and sleep.

Methods

Ninety-five people aged over 65 years living in four RACF in rural mid-west Western Austra-

lia were randomised in an open study. The intervention group (n = 47) received a depre-

scribing intervention, the planned cessation of non-beneficial medicines. The control group

(n = 48) received usual care. Participants were monitored for twelve months from randomi-

sation. Primary outcome was change in the mean number of unique regular medicines. All

outcomes were assessed at baseline, six, and twelve months.

Results

Study participants had a mean age of 84.3±6.9 years and 52% were female. Intervention

group participants consumed 9.6±5.0 and control group participants consumed 9.5±3.6

unique regular medicines at baseline. Of the 348 medicines targeted for deprescribing (7.4

±3.8 per person, 78% of regular medicines), 207 medicines (4.4±3.4 per person, 59% of tar-

geted medicines) were successfully discontinued. The mean change in number of regular

medicines at 12 months was -1.9±4.1 in intervention group participants and +0.1±3.5 in con-

trol group participants (estimated difference 2.0±0.9, 95%CI 0.08, 3.8, p = 0.04). Twelve

intervention participants and 19 control participants died within 12 months of randomisation

(26% versus 40%mortality, p = 0.16, HR 0.60, 95%CI 0.30 to 1.22) There were no signifi-

cant differences between groups in other secondary outcomes. The main limitations of this

study were the open design and small participant numbers.
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Conclusions

Deprescribing reduced the number of regular medicines consumed by frail older people liv-

ing in residential care with no significant adverse effects on survival or other clinical

outcomes.

Trial Registration

Australian New Zealand Clinical Trials Registry ACTRN12611000370909

Introduction
People consume an increasing number of medicines as they age.[1,2] In Australia, two-thirds
of community dwelling adults aged 75 years and older are exposed to polypharmacy (the regu-
lar consumption of five or more medicines) and one in five take more than nine medicines
daily.[3] Other developed countries report similar levels of medicine use.[1,4,5] People living
in residential aged care facilities (RACF), particularly those with dementia, experience higher
rates of polypharmacy than their community-dwelling peers. Approximately 90% of people liv-
ing in Australian RACFs are prescribed five or more regular medicines and residents consume
seven to ten medicines daily.[6–8]

The benefits of many medicines in frail older people are unquantified. Twenty-five to fifty
per cent of clinical trials have a specific upper age limit and approximately 80% of clinical trials
exclude people with co-morbidities. [9,10] Treatment guidelines based on such trials are often
extrapolated to people who live in RACF despite an absence of evidence for benefit.[11] By
contrast, the risks from many medicines in older people are well established. Older people are
at high risk of adverse drug effects and toxicity due to reduced renal and liver function and
age-related changes in physiological reserve, body composition, and cellular metabolism.[12]
In frail older people the number needed to treat for some medicines is greater than the number
needed to harm. [13–15]

Differentiating between the adverse effects of polypharmacy and the adverse effects of the
co-morbidities targeted for treatment is difficult, but observational data suggest that polyphar-
macy independently increases the risk of frailty, falling, and hospital admission.[16,17] The
more medicines an individual takes, the greater their risk of experiencing an adverse drug reac-
tion, a drug-drug interaction, a drug-disease interaction, cascade prescribing, non-adherence,
and drug errors (wrong drug, wrong dose, missed doses, erroneous dosing frequency).[18–21]
Older people exposed to polypharmacy are not only at risk of harm from some of their medi-
cines, they are also less likely to receive medicines that could help them. [6,22]

The cure for polypharmacy appears simple, doctors should prescribe and patients consume
fewer medicines. Effecting this cure is not straight-forward. There are many barriers to reduc-
ing polypharmacy in practice, not least a lack of confidence on the part of doctors about when
and how to cease medicines. [23,24] Doctors receive a great deal of information about the indi-
cations for starting medicines but very little guidance on when and how to stop them. In the
absence of evidence to guide decision-making, doctors may feel it is simpler and safer to con-
tinue prescribing medicines than to discontinue them.[25,26]

Several randomised controlled trials in frail older people have investigated the effects of
deprescribing, the planned cessation of non-beneficial medicines.[27–29] Deprescribing
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appears to reduce inappropriate medicine use but the effect on clinical endpoints such as hos-
pital admissions and survival remains uncertain.

The primary objective of this study was to determine whether deprescribing would reduce
the total number of medicines taken by frail older people living in RACF. Secondary objectives
were to explore the effect of deprescribing on survival, falls, fractures, hospital admissions, cog-
nitive, physical, and bowel function, quality of life, and sleep.

Materials and Methods

Ethics
This study obtained ethics approval from the University of Western Australia Human Research
Ethics committee (RA/4/1/4517) and the WA Country Health Service Board Research Ethics
Committee (ID 2011:21). Written informed consent was obtained from all competent partici-
pants. Written informed consent for the participation of people who were not competent was
sought from the next of kin (NOK) or legal guardian. The study was conducted in accordance
with the principles expressed in the Declaration of Helsinki.

Design
Participants were randomised to an intervention (deprescribing) or control group (usual care)
in a 1:1 ratio in an open trial with a parallel design.

Participants
Every person living in an RACF in Geraldton, Western Australia (population ~40 500, 3
RACF, 241 beds) and Dongara, Western Australia (population ~3 800, 1 RACF, 6 beds)
between July 2011 and December 2013 was screened for inclusion in the study. Residents were
eligible to participate if they were aged 65 years or older. Residents were excluded if they were
taking no regular medicines, were in the final terminal stages of an illness, or if their usual gen-
eral practitioner (GP) or the RACF nurse manager did not agree to their participation.

Intervention
The intervention was an individualised medicine review followed by the planned cessation of
non-beneficial medicines. Both groups received a medicine review but only intervention group
participants were deprescribed. Both groups received regular monitoring visits from KP (a gen-
eral practitioner) and usual care from their own GPs. The intention of deprescribing was to
reduce the total number of unique medicines consumed by intervention group participants.

Medicine review. All RACF residents received their regular oral medicines from a per-
sonal blister pack supplied weekly from a community pharmacy. A nurse administered each
medicine dose, including regular medicines given by a non-oral route (eye drops, ear drops,
skin lotions, ointments, analgesic patches, and insulin injections), and signed a pharmacy-gen-
erated administration record indicating if the medicine had been given, withheld, or declined.
Records of the date, time, and dose of all pro re nata (PRN) and nurse-initiated medicines were
also kept.

KP compiled a list of all medicines used by each participant at baseline from the drug chart
and the most recent administration record. Discrepancies between the drug chart and the
administration record were resolved by inspecting the blister pack. Participants were asked to
list all self-administered medicines. The generic name, dose, frequency, and route of adminis-
tration of all medicines available for use by the participant were recorded. The number of doses
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of each PRN, nurse-initiated, and self-administered medicines consumed in the preceding
month were recorded.

A medicine-focused clinical history was compiled from the RACF medical records and
progress notes by KP. She also interviewed each participant, their NOK, the nurse manager,
and/or treating doctor. An indication was recorded for each medicine. Relevant co-morbidities,
contraindications, and possible adverse effects were recorded; for example, regular nose bleeds
or unexplained iron deficiency anaemia in a resident taking aspirin or anticoagulants, recurrent
falls or postural hypotension in a resident on antihypertensive agents. Participants and nursing
staff were asked specifically about possible medicine side effects, for example a dry mouth or
urinary dysfunction in people taking anticholinergic medicines, ankle oedema and constipation
in people taking calcium-channel blockers. Participants were asked if they were still experienc-
ing symptoms that were the intended target of specific treatments, for example reflux symp-
toms in people taking a proton-pump inhibitor, joint pain in people taking paracetamol or a
non-steroidal anti-inflammatory. All participants were asked whether they experienced any of
the following common medication side effect symptoms: nausea, constipation, diarrhoea,
abdominal pains, dry mouth, dizziness, headaches, insomnia, skin rash or itch, cough, ankle
swelling, and dry eyes. Frequency (not during past month, less than once per week, once or
more per week, daily or almost daily) and severity (causing mild, moderate, or severe distress)
were recorded for any symptoms reported. KP examined all participants for cachexia, muscle
wasting, tremor, rashes, cough, dyspnoea, heart murmurs, basal crepitation, ankle oedema, and
for signs of discomfort, depression, anxiety, agitation, and/or confusion.

One experienced registered nurse (RN) performed baseline assessments. KP repeated the
assessments on the first five participants after one week and results were compared to ensure
consistency. The baseline assessments consisted of blood pressure (three sitting or lying blood
pressures taken at five minute intervals followed by a standing or sitting blood pressure), tibial
length, weight (most recent weight recorded by the RACF), symptom check list (described
above), and bowel function assessed over the previous 14 days from the most recent bowel
chart (number of bowel motions, any episodes of faecal incontinence, number of episodes of
faecal incontinence, number of days with no bowel motion). The RN used validated question-
naires to assess cognitive function,[30] (30) sleep quality, quality of life and self-reported gen-
eral health.[31] (31) She also interviewed a carer to assess sleep quality and physical function.

Deprescribing. Two investigators (KP, a general practitioner, and CEB, a geriatrician/clin-
ical pharmacologist) independently identified deprescribing targets using a list of potentially
inappropriate medicines (S1 Table). [32–37] They used baseline data (clinical history and
examination findings, baseline MMSE and MBI scores, BP measurements, weight, bowel func-
tion, and side-effects questionnaire)to test each target medicine against four deprescribing cri-
teria defined in Fig 1.

Medicines intended for symptom relief were considered for deprescribing if symptoms were
stable according to pre-defined criteria (S2 Table). The investigators determined which medi-
cines required dose tapering prior to cessation and planned a cessation order. First they tar-
geted medicines causing active harm to the participant (contraindicated medicines, toxic
medicines with no clear indication, medicines causing significant adverse effects). Next they
targeted medicines unlikely to be benefitting the participant and unlikely to cause adverse with-
drawal effects (eg. multivitamins in people with an adequate nutritional intake, aspirin and
statins in people with no history of vascular disease). Then they targeted medicines with possi-
ble adverse effects and a high potential for adverse withdrawal reactions or rebound symptoms
(eg. benzodiazapines, anti-reflux medicines, antihypertensives, antidepressants). Finally they
targeted low risk medicines intended for symptomatic relief where symptoms were stable (eg.
paracetamol, sorbolene cream, osmotic laxatives).
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Fig 1. Deprescribing Algorithm.

doi:10.1371/journal.pone.0149984.g001
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When both investigators had completed a medicine withdrawal plan for each participant (an
individualised list of target medicines with dose tapering recommendations and cessation
order), they compared the plans and discussed any discrepancies to generate a final consensus
medicine withdrawal plan. Group allocation was revealed after the consensus plan was finalised.

GPs were advised in writing of group allocation and asked to proceed according to their
clinical judgement if they wished to start or stop any medicine during the trial period. They
were given the individualised medicine withdrawal plans for each intervention group partici-
pant and asked to identify any medicines that should not be stopped. All participants and/or
NOK were advised of group allocation. KP discussed the medicine withdrawal plan with inter-
vention group participants and/or NOK and removed from the plan any medicines they
declined to cease. Control group participants and/or NOK were advised to discuss any medi-
cine-related concerns with their own GP.

The medicine withdrawal plan, amended to reflect changes requested by participant, NOK,
or GP, was implemented over several months. In the first five participants, individual medicines
were ceased sequentially with two weeks between withdrawals or dose changes. The study proto-
col was subsequently amended to allow the withdrawal of up to three medicines simultaneously,
provided the medicines were unlikely to cause adverse withdrawal effects or that any adverse
withdrawal effects or symptom recurrence would be attributable to a single culprit medicine.
Before ceasing or reducing the dose of medicines likely to cause adverse withdrawal effects KP
discussed potential adverse effects with the participant and/or carers. If an RN did not want a
medicine stopped, cessation was not attempted. Dose reductions and cessation orders were
faxed or emailed to the pharmacist and GP. Expected cessation date, dose changes, and a
description of possible adverse withdrawal effects were recorded in the participant’s notes.

KP reviewed participants weekly during deprescribing. She measured blood pressure, elic-
ited any symptoms related to the medicine changes and examined the participant for signs of
distress and/or adverse medicine withdrawal effects. She inspected blister packs to confirm
dose change or cessation, checked progress notes for reports of adverse withdrawal effects or
symptom recurrence, and asked carers if they had observed any changes in the participant. If
withdrawal effects or signs or symptoms of disease recurrence were confirmed, the depre-
scribed medicine was restarted and the GP informed of the withdrawal failure. All participants
were reviewed on each RACF visit to ensure control group participants were visited as fre-
quently as intervention group participants. Control group participants had blood pressure
measured and were asked if they had any concerns at each visit. Any significant issues in con-
trol group participants were reported to nursing staff for appropriate follow-up.

Outcomes
Primary outcome. The primary outcome was the mean change in the number of unique

regular medicines consumed by participants at 12 months post-randomisation. The total num-
ber of regular medicines was comprised of all regular medicines, any PRN, nurse-initiated or
self-administered medicine that had been used more frequently than once per week during the
preceding 3 month period (>13 doses), and any short term medicine (eg. antibiotics, topical
steroids) being used by the participant on the date of the 12 month follow-up. A medicine was
defined as any prescribed, non-prescribed, complementary, or alternative medicine. Medicines
were classified using the Anatomical Therapeutic Classification (ATC) system. Medicines with
a single active ingredient were counted as a one medicine. The active ingredients of combina-
tion products were counted as individual medicines if available in a similar dose and form as a
single medicine (Australian Medicines Handbook [38]) and an ATC code for the intended
therapeutic purpose existed. Alternative and complementary medicines were allocated an ATC
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code that most accurately reflected their intended therapeutic purpose. Multivitamins, mineral
supplements, topical treatments, eye drops, and haemorrhoid creams were counted as a single
medicine unless the criteria for combination products were met.

Secondary outcomes

• Survival at 12 months post-randomisation.

• Proportion of participants experiencing a fall or non-vertebral fracture (confirmed by radio-
logical assessment). A fall was defined as anything reported as a fall in the progress notes or
any incident where a participant was found kneeling, sitting, or lying on the floor by NOK or
an RACF staff member.

• Proportion of participants experiencing an unplanned hospital admission or out-of-hours
GP visit (defined as an unscheduled GP visit before 8am or after 6pm on a weekday or on a
Saturday or Sunday or an ambulance call where the participant was not transported to
hospital).

• Change in the mean number of medicines consumed by participants at three, six and nine
months.

The outcomes listed above were assessed by KP who was aware of treatment allocation. She
recorded these data from the RACF progress notes and medicine charts every three months.
The outcomes listed below were assessed by one RN who was blind to treatment allocation.
These outcomes were assessed using validated questionnaires (unless otherwise specified) at
baseline, six, and twelve months.

• Cognitive function assessed with the Mini Mental Status Examination (MMSE).[30]

• Physical function assessed by proxy with the Modified Barthel Index (MBI).[39]

• Bowel function assessed using the RACF bowel chart.

• Self-reported quality of life assessed with Quality of Life in Alzheimer’s Dementia
(QOLAD).[40]

• Self-reported general health assessed with the EQ-5D.[31]

• Sleep quality assessed by proxy with the Neuropsychiatric Index—Nursing Home Version
(NPI-NH) in all participants and self-assessed with the Pittsburgh Sleep Quality Index
(PSQI) in participants with an MMSE score>23. [41,42]

Sample size
This trial was designed to have adequate power to detect a clinically relevant change in the
number of unique regular medicines at 12 months. A clinically relevant reduction in medicines
was assumed to be between one and two regular medicines per person. A secondary objective
was to explore the effect of deprescribing on other clinical outcomes. We planned to enrol 250
participants. This number would have given us adequate power to detect a mean change of
±1.34 in the number of medicines (α = 0.05 and 1-β = 0.8, SD 3.9). The total number of eligible
RACF residents in Geraldton and Dongara during the recruitment period was 324 however,
and we were unsuccessful in establishing a second recruitment site. Consequently, our partici-
pant numbers were too small to precisely estimate the effect of deprescribing on the secondary
outcomes.
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Randomisation
The random allocation sequence was generated prospectively by a statistician who used a digi-
tal random number generator to create permuted blocks of 2, 4, 6, and 8. The group (A or B)
was printed on a slip of paper and sealed in an opaque envelope by the statistician. Envelopes
were labelled consecutively from 1 to 250. Participants were assigned an envelope in the order
in which they were enrolled. The envelopes were opened to reveal allocation only after the
medication review, medication withdrawal plan, and baseline assessments were complete.

Blinding
The RN who performed baseline and secondary outcome assessments was blind to group allo-
cation. The primary investigator (KP), community pharmacists, GPs, participants, NOK, and
RACF nurses and carers were all aware of group allocation.

Statistical methods
Data were analysed on an intention-to-treat basis with per protocol statistical tests. SPSS v.22
was used for statistical analyses. The primary outcome of change in the mean number of
unique regular medicines at one year was assessed with an independent t-test. Mortality was
assessed with Kaplan-Meier survival curves and the Cox proportional hazards model was used
to compare survival in the intervention and control groups. Fisher’s exact test was used to com-
pare the proportion of participants in each group who had experienced an after-hours GP visit,
a hospital admission, a fall, or a fracture at six and twelve months post-enrolment. The MMSE,
MBI, QOLAD, EQ-5D, PQSI and NPI-NH sleep scores at six and twelve months were com-
pared using generalised linear models adjusted for age, sex, and number of regular medicines
at baseline. The models used were random effects linear models with maximum likelihood esti-
mation for the EQ-5D, MMSE, QOLAD and PSQI scores and a random effects negative bino-
mial model for the MBI and NPI-NH scores. These models included a test for group effect,
time effect and a time�group interaction. P-values for all tests are reported and p-values of less
than 0.05 are considered significant. The study was inadequately powered to assess secondary
outcomes. The secondary analyses should be viewed as hypothesis-generating and the p-values
interpreted with caution. All data are reported as mean ± standard deviation unless otherwise
stated.

Results

Participant recruitment
Every individual living in an RACF in Dongara or Geraldton between 19th July 2011 and 12th

November 2013 was screened for eligibility (n = 324). Approximately one third of the eligible
population were enrolled in the trial (n = 100, 31%). Three quarters of the participants (n = 75)
had cognitive impairment (MMSE score<24) and their NOK were required to provide formal
consent to participation. All participants were followed for twelve months from randomisation
or until death. Two participants (1 control, 1 intervention) died less than 72 hours before their
final assessment was due and one participant (control) was moribund on the due date for his
final assessment. The medicines, adverse outcomes, and bowel function data from these partici-
pants were included in the 12 month analyses but other secondary outcomes were not col-
lected. There was no difference between the groups in the frequency of review visits during the
study period (intervention group 16 ± 7 review visits, control group 15 ± 6 review visits, esti-
mated difference 0.91, 95% CI -1.88, 3.69, p = 0.52). Fig 2 shows recruitment and participation.
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Fig 2. Recruitment and Participation.

doi:10.1371/journal.pone.0149984.g002
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Baseline data
Table 1 shows baseline demographic data, clinical characteristics, and medicines data for each
group. A greater proportion of study participants were male than the screened population
(0.48 versus 0.35, p = 0.02), but the mean age of participants and eligible non-participants
was similar (84 ± 7 years versus 85 ± 7, p = 0.32). Control group participants had a lower
mean systolic blood pressure than intervention group participants at baseline (standing BP of

Table 1. Baseline demographic and clinical data.

Group

Intervention (n = 47) Control (n = 48)

Gender (male, n, %)a 21 (45) 25 (52)

Age (years)b 84 (6) 84 (8)

Weight (kg) 65 (17) 69 (15)

Tibial length (cm) 37 (3) 37 (3)

BP systolic (seated or lying, mmHg) 131 (21) 123 (21)

BP systolic (standing or sitting, mmHg) 135 (22) 114 (19)

BP diastolic (seated or lying, mmHg) 69 (13) 66 (10)

BP diastolic (standing or sitting, mmHg) 75 (17) 66 (16)

Heart rate (seated or lying, bpm) 71 (13) 72 (12)

Heart rate (standing or sitting, bpm) 78 (14) 83 (16)

MMSE (/30) 15 (10) 13 (8)

MBI (/100) 48 (35) 45 (32)

QOLAD (/52, n = 30, n = 30) 33 (6) 32 (6)

EQ-5D (/100, n = 28, n = 27) 71 (15) 63 (19)

NPI-NH sleep section (/12, n = 39, n = 45) 3 (4) 1 (3)

PSQI (/21, n = 17, n = 8) 5 (3) 5 (3)

Number of bowel motions 10 (6) 11 (6)

Any episodes of faecal incontinence (n, %) 19 (40) 16 (33)

Number of episodes of faecal incontinence 9 (9) 10 (7)

Number of days bowels not open 6 (3) 5(3)

Regular medicines 9.6 (5.0) 9.5 (3.6)

PRN and nurse-initiated medicines 4.3 (3.1) 3.5 (2.2)

PRN used 1.8 (1.7) 1.2 (1.4)

PRN not used 2.5 (2.4) 2.4 (2.0)

Target medicines for deprescribing 7.4 (3.8) 7.9 (3.7)

Numbers are mean (SD) or n (%).
a35% of screened residents were male.
bMean age of eligible non-participants was 85 ± 7 years.

BP, blood pressure; MMSE, Mini-Mental Examination Score; MBI, Modified Barthel Index; QOLAD, Quality

of Life in Alzheimer's Dementia; NPI-NH, Neuropsychiatric Index—Nursing Home version; PSQI, Pittsburg

Sleep Quality Index; EQ-5D, VAS score; PRN, pro re nata (as needed).

All bowel data recorded from bowel charts over the 14 days immediately prior to the assessment date.

“Number of episodes of faecal incontinence” is mean number of episodes in the individuals with at least

once episode of incontinence. “Regular medicines” is the sum of all regular medicines AND all PRN, nurse-

initiated, or self-administered medicines used more frequently than once per week. “PRN used” is the

number of PRN or nurse-initiated medicines used at least once in the month prior to the baseline

assessment. “PRN not used” is the number of PRN or nurse-initiated medicines not used in the month prior

to the baseline assessment.

doi:10.1371/journal.pone.0149984.t001
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114 mmHg versus 135mmHg, p<0.001). The reason for this difference is unclear. Similar pro-
portions of control group and intervention group participants were taking at least one antihy-
pertensive agent at baseline (n = 33, 69% versus n = 27, 57%, p = 0.20) and the mean number of
antihypertensive agents did not differ significantly between groups (2.2 ± 1.2 versus 1.9 ± 1.2,
p = 0.29). A similar proportion of both groups had a diagnosis of hypertension recorded in their
RACF medical records at baseline (control n = 32 (67%) and intervention n = 30 (64%)). S3
Table shows frequencies of the most common medical diagnoses recorded in participant RACF
records at baseline. The only significant differences between groups at baseline were in gastro-
oesophageal reflux disease (control n = 28, 58% and intervention n = 17, 36%, p = 0.04) and
chronic kidney disease (n = 2, 4% and n = 8, 17%, p = 0.05). The apparent differences in ische-
mic heart disease (n = 14, 29% and n = 6, 13%) and fractures (n = 8, 17% and n = 16, 34%) were
not significant. However RACF medical records are not a complete clinical record and we are
thus unable to verify the accuracy or completeness of the listed diagnoses.

Primary outcome
Fig 3 shows deprescribing outcomes in the intervention group. Two intervention group par-
ticipants had no medicines suitable for cessation. At least one medicine was ceased in 89% of
participants (42/47 participants) and 4.4 ± 3.4 medicines per person were successfully
ceased. Withdrawal was either not attempted or failed for 41% of the medicines selected for
deprescribing (n = 141/348 medicines). The main reasons for no withdrawal attempt were
participant death or withdrawal from the study (n = 33 medicines, 9% of targets), investiga-
tor decision against cessation (n = 29 medicines, 8% of targets), and participant decision to
continue a medicine (n = 16 medicines, 5% of targets). Withdrawal failures were due to the
medicine being restarted (n = 28 medicines, 8% of targets) or dose reduction without cessa-
tion (n = 19 medicines, 5% of targets).

Table 2 shows withdrawal success rates for the most frequently deprescribed medicines
(targeted in ten or more participants). Medicines with highest withdrawal success rates were
bisphosphonates, aspirin, iron supplements (8/9, 89%), angiotensin II antagonists, vitamin
and mineral supplements, and statins. Medicines with the lowest withdrawal success rates
were anti-epileptics (2/8, 25%), laxatives, analgesics, antidepressants, proton-pump inhibi-
tors, and benzodiazepines. The full list of medicines targeted for deprescribing is reported in
S4 Table.

Fig 4 shows change in the mean number of unique regular medicines consumed by partici-
pants during the study period. At 12 months the mean change was -1.9 ± 4.1 in the intervention
group and +0.1 ± 3.5 in the control group (estimated difference 2.0 ± 0.9, 95%CI 0.08, 3.8,
t = 2.09, df = 65, p = 0.04). The maximal change in number of medicines occurred at six month
post-randomisation (-2.3 ± 3.1 versus +0.2 ± 2.5, estimated difference 2.5, 95% CI 1.3, 3.8,
t = 3.98, df 76, p<0.001) Although 4.4 ± 3.4 regular medicines per participant were successfully
deprescribed (no longer consumed at the last follow-up assessment), many new medicines were
started during the study period. Eighty per cent of surviving intervention participants and 72%
of surviving control participants were taking at least one new regular medicine at 12 months
(2.9 ± 2.0 new medicines in 28 participants versus 3.0 ± 2.1 in 23 participants, p = 0.85). The
most commonly prescribed new medicines in the intervention group were laxatives (A06,
n = 12), analgesics (N02, n = 8), eye drops (S01, n = 6), topical antifungal agents (D01, n = 5),
and vitamins (A11, n = 5). Skin emollients (D02, n = 8), analgesics (N02, n = 7), inhaled agents
for obstructive airways disease (R03, n = 6), and laxatives (A06, n = 5) were the most commonly
initiated new medicines in the control group. The full list of new regular medicines prescribed
for surviving participants at 12 months is reported in S5 Table.
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Fig 3. Deprescribing Outcomes. “Withdrawal Achieved”means medicine ceased or changed to PRN used less frequently than once per week at the last
follow-up assessment point; RN, registered nurse; NOK, next of kin; GP, general practitioner. Percentages for “Withdrawal Failed” and “Withdrawal
Achieved” are calculated as a percentage of the “Withdrawal Attempted” total. Italic numbers in () in the two large explanatory boxes refer to number of
people.

doi:10.1371/journal.pone.0149984.g003
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Table 2. Withdrawal success rates for medicines deprescribed in ten or more participants.

Medicine Class (ATC code) Deprescribing target
(n)

Withdrawal attempted
n (%)

Successful withdrawal
n(%)

Overall withdrawal
success (%)

Laxatives (A06) 36 19 (53) 10 (53) 28

Coloxyl and Sennaa 13 7 (54) 4 (57) 31

Movicol (A06AD65) 8 5 (63) 2 (40) 25

Others 2 0 (0) 0 (0) 0

Analgesics (N02) 32 15 (47) 11 (73) 34

Paracetamol (N02BE01) 22 11 (50) 7 (64) 32

Opioids (N02A) 10 4 (40) 4 (100) 40

Psychoanaleptics (N06) 25 20 (80) 10 (50) 40

Antidepressants (N06A) 22 17 (77) 8 (47) 36

Anti-dementia drugs (N06D) 3 3 (100) 2 (67) 67

Antithrombotic agents (B01) 24 23 (96) 21 (91) 88

Aspirin (B01AC06) 18 18 (100) 17 (94) 94

Others 6 5 (83) 4 (80) 67

Drugs for acid-related disorders (A02) 22 18 (82) 13 (72) 59

Proton pump inhibitors (A02BC) 19 15 (79) 10 (67) 53

H2 receptor antagonists (A02BA) 3 3 (100) 3 (100) 100

Vitamins (A11) 19 16 (84) 16 (100) 84

Vitamin D (A11CC) 12 12 (100) 12(100) 100

Vitamin C (A11GA) 3 3 (100) 3 (100) 100

Others 4 1 (25) 1(100) 25

Psycholeptics (N05) 17 12 (71) 8 (67) 47

Antipsychotics (N05A) 9 8 (89) 6 (75) 67

Hypnotics (N05CD) 5 2 (40) 1 (50) 20

Anxiolytics (N05BA) 3 2 (67) 1 (50) 33

Lipid modifying agents (C10) 17 16 (94) 14 (88) 82

HMG CoA reductase inhibitors (C10AA) 13 12 (92) 10 (83) 77

Omega-3-triglycerides (C10AX) 4 4 (100) 4 (100) 100

Drugs for obstructive airways disease
(R03)

15 9 (60) 9 (100) 60

Beta-2-adrenoreceptor agonists (R03AC) 6 4 (67) 4 (100) 67

Fluticasone (R03BA05) 5 3 (60) 3 (100) 60

Tiotropium bromide (R03BB04) 4 2 (50) 2 (100) 50

Mineral supplements (A12) 15 12 (80) 12 (100) 80

Calcium (A12AA) 7 5 (71) 5 (100) 71

Magnesium (A12CC) 4 4 (100) 4 (100) 100

Potassium (A12BA) 3 3 (100) 3 (100) 100

Sodium (A12CA) 1 0 (0) 0 (0) 0

Drugs acting on the renin-angiotensin
system (C09)

15 14 (93) 13 (93) 87

Angiotensin II antagonists (C09C) 9 9 (100) 9 (100) 100

ACE inhibitors (C09A) 6 5 (83) 4 (80) 67

Calcium channel blockers (C08) 12 12 (100) 8 (67) 67

Dihydropyridine derivatives (C08CA) 9 9 (100) 5 (56) 56

Benzothiazepine derivatives (C08DB) 2 2 (100) 2 (100) 100

Phenylalkylamine derivatives (C08DA) 1 1 (100) 1 (100) 100

Drugs for treating bone disease (M05) 11 10 (91) 10 (100) 91

Bisphosphonates (M05BA) 10 9 (90) 9 (100) 90

(Continued)
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Secondary outcomes
Questionnaire scores are in Table 3. Bowel function data is in Table 4.

Adverse outcomes
Four serious vascular events occurred during the study period. Three events were in control
group participants (one ischemic cerebrovascular event confirmed by CT and two acute

Table 2. (Continued)

Medicine Class (ATC code) Deprescribing target
(n)

Withdrawal attempted
n (%)

Successful withdrawal
n(%)

Overall withdrawal
success (%)

Strontium ralenate (M05BX) 1 1 (100) 1 (100) 100

Beta-blocking agents (C07A) 10 5 (50) 5 (100) 50

Selective beta-blocking agents (C07AB) 10 5 (50) 5 (100) 50

TOTAL 270 201 (74) 160 (80) 59

aColoxyl and senna counted as two separate medicines in Laxatives (A06), docusate sodium (A06AA02) and senna glycosides (A06AB56).

doi:10.1371/journal.pone.0149984.t002

Fig 4. Change in the mean number of regular medicines per person.Closed bars are the intervention group. Open bars are the control group. Error bars
are 1 SEM.

doi:10.1371/journal.pone.0149984.g004
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coronary events, a NSTEMI with ECG changes and an episode of unstable angina) and one
event was in an intervention group participant (acute coronary syndrome, an elevated troponin
rise only, no ECG changes). Two intervention group participants experienced significant
adverse medicine withdrawal reactions. One man was admitted to hospital in October 2012
with symptomatic rapid atrial fibrillation following cessation of his amiodarone in May 2012.
The second man became agitated when his oxazepam dose was reduced from twice daily dos-
ing to once daily dosing. Both participants withdrew from the study after these events but their
data were included in analyses. Other adverse outcomes are reported in Table 5.

Table 3. Cognitive function, independence in ADLS, sleep quality, self-assessed quality of life, self-
assessed general health.

Outcome 6 months 12 months

Intervention Control Intervention Control p (raw) p (adj)

Change n Change n Change n Change n

MMSE -2 (5) 39 -1 (5) 39 -3 (5) 34 -2 (4) 30 0.54 0.60

MBI -8 (19) 39 -7 (14) 38 -10 (17) 34 -11 (15) 30 0.76 0.76

QOLAD -0.7 (4.4) 23 -0.2 (4.8) 22 -1.0 (4.3) 22 -1.0 (4.7) 15 0.94 0.91

EQ-5D -11 (24) 20 1(29) 17 -11 (17) 20 7 (15) 12 0.25 0.35

NPI-NH -0.4 (4.9) 34 -0.1 (2.7) 39 -0.1 (4.7) 28 -0.2(2.3) 30 0.98 0.95

PSQI -1 (3) 13 0 (1) 4 0 (3) 9 -1 (2) 3 0.78 0.76

Values are the mean (SD) change in score at six months and twelve months.

MMSE, Mini-Mental State Examination; MBI, Modified Barthel Index; QOLAD, Quality of Life in Alzheimer’s

Dementia; EQ-5D –VAS score; NPI-NH, Neuropsychiatric Index—Nursing Home Version; PQSI, Pittsburgh

Sleep Quality Index.

For MMSE, MBI, QOLAD and EQ-5D, negative values represent worse cognitive function, physical

function, quality of life, and general health respectively. For the PSQI and NPI-NH, negative values

represent improved sleep quality.

P-values for MMSE, QOLAD, PQSI, and EQ-5D are from random effects linear models with maximum

likelihood estimation. P-values for MBI and NPI-NH are from random effects negative binomial models. The

p-values are for the between-group differences at 12 months. Adjusted p-values are from a model including

age, sex, and number of regular medicines at baseline.

doi:10.1371/journal.pone.0149984.t003

Table 4. Change in bowel function following deprescribing.

Bowel function* 6 months p 12 months p

Intervention n = 39 Control n = 39 Intervention n = 34 Control n = 32

Bowel motions 1.7 (7.0) 0.8 (3.8) 0.51 0.9 (3.7) 2.4 (6.3) 0.94

Any episode of faecal incontinence (n, %) 18 (46) 21 (54) 0.65 15 (44) 20 (63) 0.15

Episodes of faecal incontinence 3.9 (8.9) 2.9 (6.6) 0.65 3.6 (7.6) 2.8 (10.4) 0.77

Days with no bowel motion -1.0 (3.7) -0.4 (2.7) 0.53 -1.6 (3.9) -1.4 (3.2) 0.86

Values are mean change (SD) from baseline or n (%).

*All data were recorded from the RACF bowel chart over the 14 day period immediately prior to the assessment date. Episodes of faecal incontinence

represent the mean change in number of episodes of faecal incontinence in the individuals with at least once episode of incontinence.

P-values are from a 2 sample t-test or Fisher’s exact test for proportions.

doi:10.1371/journal.pone.0149984.t004
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Mortality
Survival data are presented in Fig 5. In the twelve months from randomisation there were 12
deaths in the intervention group (26% mortality) and 19 deaths in the control group (40%mor-
tality, χ2 1.9, df 1, p = 0.16, HR 0.60, 95%CI 0.30 to 1.22)

Discussion
Deprescribing reduced the number of regular medicines consumed by frail older people living
in residential care in rural Western Australia. Risk-modifying medicines (aspirin, statins, anti-
hypertensives, bisphosphonates, calcium, and vitamin D) were more successfully deprescribed
than symptom-modifying medicines (analgesics, laxatives, antidepressants, hypnotics, and
anxiolytics). The reduction in medicines at twelve months (two medicines per person) was half
the number of medicines ceased during the trial (four medicines per person) and considerably
smaller than the number of medicines selected for deprescribing (seven to eight medicines per
person), confirming the difficulty of reducing polypharmacy in practice.

The main weakness of this study is the small sample size. We were unable to accurately esti-
mate the effect of deprescribing on clinical outcomes other than the number of prescribed
medicines or rule out adverse effects from the intervention. In addition, there were differences
between groups at baseline in blood pressure and in medical diagnoses that may have affected
the secondary outcomes, including survival rates.

The open design, while representing actual clinical practice, is also a major weakness, mak-
ing it difficult to eliminate treatment biases or informal deprescribing in control group partici-
pants. Our protocol allowed GPs, RNs, and/or NOK to decline the cessation of any medicine in
cognitively impaired participants. Although this might have hindered effective deprescribing,
our data show that fewer than 4% of planned cessations were vetoed by a GP, nurse, or family
member.

More than three-quarters of our study participants had dementia. Many of these people had
difficulty reporting symptoms or adverse medicine withdrawal effects. We regularly checked
progress notes and asked RACF staff about specific withdrawal symptoms, but we may have

Table 5. Adverse outcomes.

Outcome Intervention (n = 45) Control (n = 48) p

Proportion (95%
CI)

Number of participants (number of
events)

Proportion (95%
CI)

Number of participants (number of
events)

Fall 0.56 (0.42, 0.69) 25 (221) 0.65 (0.50, 0.77) 31 (142) 0.40

Fracture 0.07 (0.02, 0.19) 3 (3) 0.04 (0.004, 0.15) 2 (2) 0.67

GP attendance 0.22 (0.12, 0.36) 10 (18) 0.10 (0.04, 0.23) 5 (10) 0.16

Call to GP 0.53 (0.39, 0.67) 24 (83) 0.60 (0.46, 0.67) 29 (71) 0.53

Hospital
admission

0.51 (0.37, 0.61) 23 (43) 0.50 (0.36, 0.63) 24 (44) 0.99

P-values are from a Fisher’s exact test.

95% confidence intervals were calculated by the modified Wald method.

Events are reported as the proportion of participants experiencing at least one event during the trial period.

Fall; any witnessed event recorded as a fall in the RACF progress notes, any unwitnessed incident where a resident was found sitting, lying, or kneeling

on the floor, fracture; a new, non-vertebral fracture confirmed by radiological investigation, GP visit; unscheduled visit by GP or ambulance attendance

without hospital transfer, GP call; phone call to a GP or emergency department requiring a response (excludes faxes, calls to a GP practice not requiring a

doctor to respond, and routine phone notifications requiring no response).

doi:10.1371/journal.pone.0149984.t005
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underestimated the negative effects of deprescribing in this population. People with advanced
dementia were also unable to reliably complete sleep, quality of life and self-reported general
health assessments. Our data on these outcomes are incomplete and unreliable. Using a proxy
to assess these outcomes would have strengthened the data.

The main strength of this study is that we actively deprescribed rather than relying on indi-
rect deprescribing methods such as recommendations to prescribers. The RACF setting meant
we had accurate records of the medicines being consumed by our participants and we were
able to confirm that deprescribed medicines were actually ceased. We minimised potential
sources of bias by having a blinded research nurse assess the more subjective outcomes. Addi-
tional strengths are a randomised design with prospective registration of the protocol, per-pro-
tocol statistical analyses, and an appropriate control group treated as similarly as possible to
the intervention group.

A 2008 systematic review of 31 studies that withdrew a single class of medicine in older peo-
ple reported that diuretics, antihypertensives, benzodiazepines, and psychotropic agents could
often be withdrawn without causing harm, but that psychotropics had a high rate of post-trial
re-instatement.[43] High quality deprescribing studies that cease more than one class of medi-
cine are rarer. Garfinkel et al. conducted two non-randomised deprescribing studies in a geriat-
ric hospital and in community-dwelling older adults and achieved significant reductions in

Fig 5. Kaplan Meier survival plot to 12 months post-randomisation.

doi:10.1371/journal.pone.0149984.g005
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medicine use in both cohorts and significant improvements in survival and self-assessed gen-
eral health respectively.[34,35] Gallagher et al. and Dalleur et al. conducted randomised studies
using the Screening Tool of Older People’s Prescriptions (STOPP) to reduce the use of poten-
tially inappropriate medicines (PIMs) in older hospital inpatients.[27,28,44] Gallagher et al.
reported significantly reduced PIMs use in the intervention group at discharge and 6 months
post-discharge, no change in the rate of hospital readmission, and non-significant reductions
in falls, all cause-mortality, and GP visits during the 6 month follow-up period in 382 people
aged 65 years and older.[27] Dalleur et al. enrolled frail inpatients aged over 75 years and
reported reduced PIMs use in the intervention group on discharge, although the proportion of
people prescribed at least one PIM was not altered.[28] Another recent randomised study
investigated the effect of nurse training on potentially harmful medicine use in 227 residents of
assisted living facilities in Helsinki and reported a small reduction in the use of potentially
harmful medicines (-0.43, p = 0.004), fewer days in hospital, and a non-significant increase in
mortality at 12 months in intervention group participants.[29]

Indirect deprescribing using education, medicine reviews, and advice to prescribers has
been more frequently reported than direct deprescribing interventions where medicines are
actively ceased by researchers. Indirect interventions achieve only small reductions in the num-
ber of medicines consumed by older people.[45] Consequently the impact of indirect interven-
tions on clinical outcomes other than prescribing patterns is frequently insignificant or
unreported. A systematic review and meta-analysis of the effect of pharmacist-led medication
reviews on hospital admissions and mortality in older people reported a small reduction in the
mean number of prescribed medicines (-0.48, 95% CI -0.89, -0.07) but no significant effect on
hospital admissions (RR 0.99, 95% CI 0.87, 1.14, p = 0.92) or mortality (RR 0.96, 95%CI 0.82,
1.13, p = 0.65).[46]

Our results, when combined with evidence from these earlier studies, suggest that it may be
possible to deprescribe in frail older people without adversely affecting survival or outcomes
related to quality of life. We found that risk-modifying medicines with no symptomatic benefit
were simple to deprescribe. We considered cessation of these medicines to be appropriate in
people close to death where quality of life was a higher priority than extending survival. Our
follow-up period was too short and participant numbers too small to determine whether dis-
continuation of these medicines would ultimately increase fracture and vascular event rates,
but the theoretical risk of these events should be weighed against futility of treatment in people
with very limited life expectancy and the potential for improved quality of life through reduced
adverse drug effects and a reduced pill burden. Decision-making about symptom-modifying
medicines was more difficult, particularly in people with cognitive impairment who were
unable to reliably report symptoms. We were able to cease analgesics, laxatives, anti-reflux
remedies, antidepressants, hypnotics, and anxiolytics without incident in 40% to 70% of people
in whom withdrawal was attempted. These results suggest that withdrawal of symptom-modi-
fying medicine is worth attempting if symptoms are stable and people are adequately moni-
tored during and after deprescribing.

Quality deprescribing, as with good prescribing, requires the patient to be at the centre of
the process. The risks of each medicine need to be weighed against the expected benefits in this
specific person at this specific point in their life, taking into account their preferences and
expectations, their likely prognosis, their co-morbidities, their symptoms, their other medi-
cines, and the wishes and expectations of their family or carers. This is not a straightforward
process and there is no simple list, guideline, or algorithm that will make it so. The protocol
used in this study provides some guidance for doctors who wish to deprescribe. The results,
while requiring confirmation in larger studies, suggest that careful deprescribing is unlikely to
harm patients.
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INTRODUCTION

Deprescribing is a new word for an old activity: the
planned cessation of non-beneficial medicines. Risk-
modifying medicines that extend life and reduce disabil-
ity – antihypertensives, anticoagulants, cholesterol-low-
ering agents, hypoglycaemics, bisphosphonates, calcium
supplements – do not benefit someone with a life expec-
tancy measured in days or weeks. Stopping such treat-
ments is considered good care in people who are close
to death. Weighing the risks and benefits of these types
of medicines in an older person without a life-limiting
illness is more difficult.

Many of us will reach a very old age before we die.1

As we age, most of us will accumulate a variety of
chronic progressive symptomatic medical conditions.
Consequently, as we get older, many of us will consume
an increasing number of medicines intended to reduce
disability and delay death.2 Not all these medicines will
continue to benefit us as we age, but deciding which
treatments are helpful rather than harmful becomes
more challenging as the number of co-morbidities and
medicines increase.

As people age, their physiology, renal and liver func-
tion, body composition and cellular metabolism change,
affecting the way that medicines are distributed and
metabolised within the body.3 Consequently, medicines
that are therapeutic in a younger adult may become less
efficacious and/or toxic in older adults. The risks of
adverse drug interactions, adverse drug effects, drug—
disease interactions and drug errors increase as the num-
ber of medicines consumed increases.4 Adverse medicine
effects are sometimes misidentified as new symptoms in
older people, causing cascade-prescribing – the prescrip-
tion of new medicines to treat the adverse effects of exist-
ing medicines. Polypharmacy and inappropriate
medicine use are increasingly recognised as a significant
cause of morbidity and mortality in older people.5

The term ‘deprescribing’ was first used to describe a
process of planned medicine cessation by Michael
Woodward in 2003.6 Interest in deprescribing as a way
to reduce inappropriate polypharmacy in older people
has grown significantly in the past decade. However,
most deprescribing interventions reduce the consump-
tion of regular medicines by less than one drug per per-
son.7,8 We recently reported a randomised deprescribing
trial in 95 frail older people living in residential care.
We stopped more than four medicines per person with-
out adversely affecting quality of life or survival at
12 months.9 This paper presents a brief practical ‘how
to’ guide for deprescribing based on our intervention.
The process described below can be used whether
deprescribing is led by a pharmacist, a geriatrician, a
general practitioner or another health professional.

DEPRESCRIBING IS AN INDIVIDUALISED,
MULTI-STEP, COOPERATIVE PROCESS

Step One: Identify People Suitable for
Deprescribing

People likely to benefit most from deprescribing are
community-dwelling older adults who take a large
number of medicines and frail older people living in res-
idential care. It is important to ensure that the person
wants to reduce their medicine use as it is difficult to
deprescribe in someone who is not actively engaged
with the process.

Deprescribing is especially challenging in people with
dementia even though they may have much to gain from
the process. People with dementia living in residential
care take 10 long-term regular medicines on average and,
because they are often physically frail with multiple co-
morbidities, are at high risk of adverse drug effects and
drug—disease interactions.10 Many commonly prescribed
medicines, such as anticholinergics, antipsychotics and
sedatives, reduce cognitive performance and exacerbate
confusion in this population.11 Consent to deprescribe is
difficult to establish in people with cognitive impairment
so their closest kin and primary caregivers must be
engaged with and agree to the process.
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Step Two: Take a Medicine-Focused History

Start by making an accurate list of the medicines the
person is actually taking. In Australia, the Home
Medicines Review (HMR) is a useful service that allows
a consultant pharmacist to assemble this information in
the home and to collect additional information of which
the general practitioner may not be aware. Ask the per-
son to present all their regular and as required medici-
nes, all alternative and complementary medicines, and
all over-the-counter remedies at the HMR home inter-
view. Record the name, dose and frequency of use of
each medicine. Where possible, record when, why and
by whom each medicine was started. Many people are
unable to recall this information, so you may also need
to inspect the dispensing records of their usual phar-
macy or request more information from the referring
general practitioner. Ask if they have stopped taking
any of their medicines. If they have stopped taking any
prescribed medicines, find out the reasons why they
have stopped. Ask specific questions about common
adverse medicine effects, such as cough in people tak-
ing angiotensin-converting enzyme (ACE) inhibitors,
dry mouth, dry eyes and constipation in people taking
anticholinergic medicines and ankle swelling in people
taking calcium channel blockers. If adverse effects are
reported, find out whether the adverse effects from the
medicine are tolerable or are worse than the symptoms
of the condition being treated. Ask whether the person
is still experiencing symptoms for which medicines
were originally prescribed, e.g. constipation, depression,
pain, gastro-oesophageal reflux, angina, insomnia, anxi-
ety. If the person is no longer troubled by specific
symptoms, ask whether they wish to trial withdrawal
of the relevant symptom-relieving medicine. In people
with dementia who are unable to report on symptoms
and medicine side-effects, ask caregivers and inspect
the residential facility records to obtain the information
for Residential Medication Management Reviews
(RMMRs).

Step Three: Write a Medicine Withdrawal Plan

A medicine withdrawal plan is a list of all the medicines
that will be deprescribed, the order in which they will
be withdrawn, a plan for dose-tapering if required, and
reminders about possible adverse withdrawal reactions
and/or symptom recurrence.

1 Decide which medicines to cease

Test each medicine against four criteria to determine
whether or not it should be deprescribed (Figure 1).

Criterion One. Is the medicine inappropriately pre-
scribed?

a No valid indication (e.g. regular low-dose
aspirin in someone with no established cardio-
vascular disease)

b An active contraindication or relative current
contraindication (e.g. thiazide diuretic in some-
one with gout)

c Cascade prescribing - a medicine started to
combat the side-effects of another medicine. If
the offending medicine can be withdrawn, it
may also be possible to withdraw the cascade
medicine (e.g. laxatives in someone taking a
calcium channel blocker).

Criterion Two. Is the medicine having any adverse
effects or interactions (e.g. nose bleeds in someone tak-
ing anticoagulants; iron deficiency anaemia in some-
one taking a regular nonsteroidal anti-inflammatory
drug; diarrhoea in someone taking laxatives)?

Criterion Three. Is the medicine intended for symp-
tom relief and symptoms are stable or resolved (e.g.
anti-anginal medicines in someone with stable ang-
ina who is no longer physically active; anticholiner-
gic treatments for urge incontinence in a person
who is immobile and being managed with an adult
continence aid)?

Criterion Four. Is the medicine intended to prevent
serious future events? If so:

a Do adverse medicine effects outweigh any
potential future benefits (e.g. aspirin for sec-
ondary prevention causing gastrointestinal
blood loss and/or nose bleeds)?

b Does the person have a very short life-expec-
tancy or such low quality of life that the poten-
tial benefits of the medicine are unlikely to be
realised or that prolonging survival is no longer
a relevant objective (e.g. bisphosphonates, oral
hypoglycaemics, aspirin, or statins in someone
with advanced dementia who is bed-bound
with no verbal communication)?

If any of the above criteria are met, list the medicine
for deprescribing.

2 Determine withdrawal order

The first group of medicines to stop are those that do
not provide symptomatic benefit and do not need dose
tapering as the risk of an adverse withdrawal reaction is
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low (i.e. bisphosphonates, aspirin, anticoagulants, sta-
tins, and vitamin and mineral supplements). These
medicines can often be stopped simultaneously as the
chance of an adverse withdrawal effect is very low.

The second group to stop are medicines that are
contraindicated, not indicated, or causing adverse effects
AND need dose tapering due to the risk of adverse with-
drawal effects or rebound symptoms if stopped abruptly
(i.e. anti-reflux medicines, antihypertensives, antidepres-
sants, antipsychotics, inhaled and oral steroids, long-act-
ing beta-agonists, hypnotics, anxiolytics). Plan a tapering
regime for these medicines based on their pharmacokinet-
ics, particularly the half-life of elimination. These medici-
nes should be stopped sequentially rather than
simultaneously unless you are certain that any potential
adverse withdrawal reactions or symptom recurrence will
be attributable to a specific medicine. For instance, anal-
gesia should not be withdrawn at the same time as an
antihypertensive agent in a person with dementia, as any
subsequent increase in blood pressure could be due to
increased pain or to rebound hypertension. Similarly,

where people are on multiple antihypertensives, taper
and withdraw one medicine at a time, starting with the
agent causing the most significant side effects or that
offers the fewest additional benefits. For example, in a
person taking an ACE inhibitor, a beta-blocker, a diuretic,
and a calcium channel blocker who has atrial fibrillation,
ankle swelling, constipation, and postural hypotension, it
would be sensible to trial cessation of the calcium channel
blocker first. The decision about which antihypertensive
to cease next, assuming the blood pressure remained low,
would depend on whether the person was taking another
agent intended to control rate such as digoxin and
whether the ankle swelling resolved when the calcium
channel blocker was stopped.

The final group of medicines to stop are those
intended for symptom relief where symptoms are stable
or resolved or where the medicine was cascade-pre-
scribed and the culprit medicine has been ceased (e.g.
analgesics, laxatives, emollients, diuretics, lubricating
eye drops). These medicines should be stopped sequen-
tially and in a logical order, i.e. stop opioid analgesics

Withdrawal symptoms or 
disease recurrence likely if 
medicine ceased?

YES

YES

YES

CEASE MEDICINE

Taper dose and monitor 
for adverse withdrawal 
effects

RESTART MEDICINE

YES

NO

YES

NO

Symptoms 
stable?

YES

NO

CONTINUE MEDICINE

1. Inappropriate prescription
No clear indication for medicine
or obvious contraindication
or cascade prescribing?

2. Adverse effects or interaction
Adverse effects or interactions 
outweigh symptomatic effect or 
potential future benefits? 

3. Medicine for symptom relief
Symptoms resolved or stable? 

4. Medicine intended to prevent 
future serious events
Significant adverse effects OR
potential benefit unlikely to be 
realised due limited life 
expectancy?

NO

NO

NO

Figure 1 Deprescribing algorithm.
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before stopping laxatives, anticholinergic medicines
before lubricating eye drops.

3 Discuss the plan with your patient

Discuss the medicine withdrawal plan with your patient
and/or their primary carer and explain the rationale for
stopping each of the medicines you have listed. Ensure the
person is willing to cease or trial cessation of each of the
medicines and that they consent to the withdrawal pro-
cess. Explain that they will be monitored carefully for any
adverse withdrawal effects during the deprescribing pro-
cess and that if their symptoms recur, the medicine will be
restarted or an alternative intervention provided.

A written deprescribing plan is a useful tool, as it
encourages the deprescriber to think clearly about which
medicines are useful and important in a particular per-
son and which medicines are not. It also helps with
planning a logical withdrawal order and anticipating
possible adverse medicine withdrawal effects. An exam-
ple of a medicine withdrawal plan is provided in the
Case History. Guides for deprescribing specific medici-
nes are referenced in Table 1.

Deprescribing in practice is more often pragmatic
than by the book. People frequently have their own pri-
orities and these may not match the priorities of their
deprescriber – for example, we may think it important
and urgent to taper and stop a long-acting benzodi-
azepine in a person who is falling, but they may be
more bothered by an irritating cough from their ACE-
inhibitor. Accommodating the person’s preferences and
eliminating the medicines that they perceive as trouble-
some or unnecessary will help keep them engaged so
that the maximum number of medicines can eventually
be ceased. Ideally the deprescribing plan should be
developed in a co-operative process between the patient,
their general practitioner and their community pharma-
cist. For people who are in residential care, this process
will also require communication with the nurse manager
and the patient’s family members.

Step Four: Stop the Medicines

When stopping a medicine, record when and why the
medicine was stopped in all the patient’s notes (residen-
tial care facility, general practice, pharmacy). This will
reduce the risk of another prescriber restarting a medi-
cine because they think it has been stopped in error. For
people in residential care, the dispensing pharmacist
should be informed that a medicine has been stopped
and deprescribed medicines should be deleted from the
drug chart to prevent continued administration. For
medicines that require dose tapering, instruct the
patient, the primary caregiver, and/or the dispensing

pharmacist to halve or quarter tablets or go to second-
day or third-day dosing, depending on the formulation
and half-life of the drug. This reduces the requirement
for new prescriptions and additional dispensing and
also reduces the risk of dosing errors. When medicines
with a high likelihood of transient or prolonged
rebound symptoms (e.g. proton-pump inhibitors, benzo-
diazepines) or symptom recurrence (e.g. analgesics, laxa-
tives) are deprescribed, ensure that on-demand doses of
the withdrawn medicine are available. The frequency
with which the on-demand medicine is used will indi-
cate the severity and duration of the withdrawal symp-
toms and help you assess whether the medicine needs
to be re-prescribed as a regular medicine.

Step Five: Monitoring and Follow-Up

The withdrawal process should be cautious with regular
monitoring of the patient for adverse withdrawal effects
and symptom recurrence. The optimum frequency of
monitoring depends on the medicine being withdrawn.
It is important to tell carers of people with moderate
and advanced dementia about specific signs that may
indicate symptom recurrence, e.g. reduced oral intake
and/or weight loss after cessation of an anti-reflux medi-
cine; abdominal discomfort, agitation and reduced
bowel motion frequency after cessation of a laxative. It
is also important to be aware of delayed symptom
recurrence when medicines with a long half-life are
ceased, e.g. amiodarone, digoxin, dutasteride, donepezil,
fluoxetine.

CONCLUSIONS

The central activity in deprescribing is the cessation of
medicines. The simple part of deprescribing is crossing
medicines off a drug chart or deleting them from pre-
scribing software. The hard part is ensuring that the
patient actually benefits from the process. The depre-
scribing process described above is based on a research
intervention, but the principles apply in clinical practice
whether deprescribing is initiated by a geriatrician, a
general practitioner, or a consultant pharmacist con-
ducting a medication review. The take-home message is
that quality deprescribing must be individualised for
the specific person and requires knowledge of their
medical history, their current level of function, and their
preferences and expectations. This type of understand-
ing can only be achieved with co-operation and clear
communication between the patient, their family and/or
carers, and the key health professionals involved in
their care.
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Table 1 Deprescribing resources

Link Author/organisation Description

http://deprescribing.org/ Dr. Barbara Farrell and
Dr. Cara Tannenbaum
Canadian Deprescribing Network
(CaDeN)

A website with tools to help patients and providers
participate in deprescribing, including deprescribing
algorithms, deprescribing information pamphlets and
patient decision aids. Brochures for deprescribing
sedative-hypnotic, proton pump inhibitor, sulfonylurea,
antipsychotic and antihistamine medicines. Also advice
about non-pharmacological management of insomnia.

http://www.primaryhealthtas.com.au/
resources/deprescribing

Primary Health Tasmania (a non-
government, not-for-profit
organisation working to keep
Tasmanians well and out of
hospital)

Downloadable fact sheets on deprescribing specific
classes of medicine including vitamin D and calcium,
sulphonylureas, statins, proton pump inhibitors,
opioids, NSAIDs, glaucoma eye drops, cholinesterase
inhibitors, bisphosphonates, benzodiazepines,
antipsychotics, antiplatelets, antihypertensives and
allopurinol. Also consumer brochures and a quick
reference guide for deprescribers.

http://www.cumbria.nhs.
uk/ProfessionalZone/
MedicinesManagement/
Guidelines/Stopstart
Toolkit2011.pdf

Medicines Management Team
National Health Service Cumbria

A printable guide to assist with applying the STOPP
START criteria in practice. Colour-coded with red for
stopping potentially inappropriate medicines and green
for starting indicated medicines in people aged over
65 years. Medicines sorted by system rather than drug
class, i.e. gastrointestinal, cardiovascular, respiratory,
nervous, endocrine, urogenital, musculoskeletal and
miscellaneous.

http://www.bpac.org.nz/BPJ/2010/
April/stopguide.aspx

Best Practice Advocacy Centre
New Zealand (an independent,
not-for-profit organisation that
delivers educational and
continuing professional
development programs to health
practitioners throughout New
Zealand)

A practical guide to stopping medicines in older people,
including simple-to-follow advice that will help you to
determine which medicines can be stopped, the likely
consequences of stopping medicines and guidance on
how to stop specific medicines, including
antidepressants, benzodiazepines, antihypertensives,
statins, warfarin, NSAIDS, acid suppressants,
bisphosphonates, oral corticosteroids, antiparkinson
agents.

http://www.racgp.org.au/afp/2012/
December/medication-list/

Sarah N. Hilmer, Danijela Gnjidic,
David G. Le Couteur

Article on deprescribing including a review of evidence for
safety and efficacy of common medicines in older people,
specifically statins, bisphosphonates, antiplatelet and
antithrombotic agents, antihypertensives, sulfonylureas
and antibiotics.

http://www.nps.org.au/topics/
ages-life-stages/for-individuals/
older-people-and-medicines

NPS MedicineWise is an
independent organisation funded
by the Australian Department of
Health that aims to improve
quality use of medicines by
providing health professionals
and consumer information to
support good prescribing and
decisions about medicines

Independent health and treatment information about
medicines safety in older people (including side effects
and health issues with taking multiple medicines) written
by Australian experts. This includes resources for
consumers and health professionals.

http://medstopper.com/ James McCormack, Dee Mangin,
Barb Farrell, John Sloan, Johanna
Trimble, Mike Allan, Rita
McCracken, Keith White, Robert
Rangno

An online tool to help clinicians and patients make
decisions about reducing or stopping medications. The
medication list is entered and Medstopper sequences the
drugs from ‘more likely to stop’ to ‘less likely to stop’,
based on three key criteria: the potential of the drug to
improve symptoms, its potential to reduce the risk of
future illness and its likelihood of causing harm.
Suggestions for how to taper medicines are also provided.

NSAIDs = non-steroidal anti-inflammatory drugs.
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CASE HISTORY

Medicine withdrawal plan for an 85-year-old man with
significant renal impairment and a history of ischaemic
heart disease. DP was living independently with his
wife in the community when assessed for deprescribing
in September 2014.

DP was referred by his general practitioner (GP) for a
medicines review after declining dialysis (serum crea-
tinine 456 µmol/L, estimated glomerular filtration rate
9 mL/min). DP and his wife felt that the main goal of
his treatment should be to maximise his quality of life
and increase his pleasure in living without necessarily
extending his survival. DP’s main concerns were a lim-
ited exercise tolerance and a general feeling of malaise,
particularly anorexia, poor sleep and a low mood. He
had several falls over the previous few months. He was
incontinent of urine and wore a continence aid. He had
normal daily bowel motions with no faecal incontinence.
He was able to walk only a few metres without feeling
fatigued and short of breath, and he was unable to par-
ticipate in many social activities. DP spent much of his
time sitting indoors at home, but still enjoyed reading.
On examination, DP was alert, oriented, and able to
express his views clearly. He was not underweight but
appeared shaky and pale. His seated blood pressure
was 145/64 mmHg with a regular heart rate of 59 bpm
and a pacemaker in situ. He had bibasal crepitations
and a trace of pedal oedema. DP, his wife and his GP
agreed to the medicine withdrawal plan outlined below

and his medicines were withdrawn between October
2014 and December 2014. DP had one episode of gout
during the deprescribing process, treated effectively
with a short course of prednisone. A routine pace-maker
check toward the end of the deprescribing showed that
he had developed atrial flutter. DP had some brief epi-
sodes of chest pain associated with the arrhythmia
which were relieved by glyceryl trinitrate. His serum
potassium at this time was found to be at the upper
limit of normal at 5.4 mmol/L and his magnesium was
low at 0.4 mmol/L. Daily magnesium was started and
he eventually reverted to sinus rhythm.

At the beginning of September 2014, DP was taking
14 long-term regular medicines. By the end of December
2014, eight medicines had been stopped (fish oil, cal-
citriol, iron, amitriptyline, perhexiline, prazosin, clopido-
grel, esomeprazole) and two medicines dose-reduced
(amlodipine and atorvastatin). One new regular medi-
cine (magnesium) had been started. After deprescribing,
DP was taking seven long-term regular medicines. He
reported no falls and a slight improvement in his exer-
cise tolerance. He continued to complain of poor sleep
and his wife reported that he was often grumpy and
unhappy, although no worse than previously.

In September 2016, DP is still living independently in
the community with his wife. He is very happy for his
case to be published. He is currently taking 14 long-
term regular medicines. The seven long-term regular
medicines he was taking in December 2014 have been
continued without change (amlodipine, aspirin,

Medicine Indication Reason for cessation Withdrawal Comments Outcomes

Fish oil
2000 mg
mane

Unclear? to
reduce
cardiovascular
risk

No strong evidence for
benefit, contributes to pill
burden without clear
evidence of benefit, may
be contributing to reflux
symptoms. May also be
contributing to bleeding
problems via interaction
with clopidogrel.

Immediate No need to taper
dose, low
probability
of adverse
withdrawal
effects.

CEASED 07/10/2014

Calcitriol 0.25
micrograms
mane

For managing
hypocalcaemia of
chronic kidney
disease

Nephrologist happy to
cease. No evidence of
hypocalcaemia currently,
some history of
hypercalcaemia. History of
renal stones.

Immediate No need to taper
dose, low
probability of
adverse withdrawal
effects. Check Ca
levels in 6/52.

CEASED 07/10/2014
Last calcium and
vitamin D levels
normal, but PTH
elevated. Will need
ongoing monitoring.

Iron injections
fortnightly

Anaemia of
chronic kidney
disease

Ferritin levels high currently
(>1000 lg/L) and Hb low
(93 g/L). Anaemia may be
partially due to bleeding
caused by clopidogrel
with aspirin – may

Immediate Oral iron
recommended
by nephrologist.
I would be inclined
to watch and wait
at this stage –

CEASED 07/10/2014
Hb 131 g/L and
normal iron studies
on 15/12/2014. Will
need ongoing
monitoring.
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(continued)

Medicine Indication Reason for cessation Withdrawal Comments Outcomes

improve when this ceased.
Injections painful and may
be unnecessary.

contributes to
constipation and
may not be
indicated.

ORAL IRON
STARTED 13/04/2015
VITAMIN C
STARTED 13/04/2015

Amitriptyline
50 mg nocte

Started for
depression/
insomnia
?several
years ago

Mood poor currently and
still has insomnia.
However, tricyclic
antidepressants strongly
contraindicated in this age
group due to increased
risk of adverse effects,
including confusion,
urinary retention, falls,
constipation, arrhythmias
and drug interactions.

Within
the next
few weeks

High risk of
adverse withdrawal
effects. Taper dose
with a view to
cessation.
25 mg daily for
2 weeks, then to
10 mg daily for
2 weeks, then 5 mg
daily for 2 weeks,
then cease.

CEASED 10/12/2014
Sleep poor and mood
still low with
irritability and
anhedonia. Trial of
mirtazapine
unsuccessful in
improving mood or
sleep quality – consider
trialling an alternative
antidepressant if low
mood and poor sleep
persist.
CITALOPRAM
STARTED 09/02/2015
DOTHIEPINE
STARTED 26/02/2016

Perhexiline
100 mg BD

For additional
symptom
control
of angina

Cardiologist happy to cease.
Known to have significant
toxic effects. May no
longer be required for
symptom control as DP’s
symptoms are stable and
he has a very low activity
level currently.

Within
the next
few weeks

Possible risk of
adverse withdrawal
effects or symptom
recurrence, although
given long half-life,
withdrawal effects
unlikely. Taper dose
to 50 mg BD for
2 weeks and monitor
for recurrence of
angina symptoms.
Reduce dose to
50 mg daily for
further 2 weeks.
If no exacerbation
of angina, cease.

CEASED 10/11/2014
Nocturnal pains
appeared to be due to
air-swallowing
associated with CPAP.
Has had no futher
episodes of nocturnal
pain since CPAP
ceased.

Prazosin
4 mg BD

For prostatic
outlet
obstruction
and additional
antihypertensive
control

Cardiologist happy for dose
to be tapered with a view
to cessation.
May be contributing to
postural symptoms and
causing falls. Patient
already incontinent of
urine and using
continence aids.

Within
the next
few weeks

Taper dose to 2 mg
BD for 2 weeks
while monitoring
urinary function
and BP. Taper dose
to 1 mg BD for
further 2 weeks if
BP and symptoms
stable. Reduce dose
to 0.5 mg BD for
2 weeks. If
symptoms remain
stable and
BP < 160/90, cease.

CEASED 17/12/2014
No apparent change
in urinary symptoms,
still has nocturia
94-5 with no
increase in symptoms
since cessation. BP
stable.

Clopidogrel
75 mg
with aspirin
100 mg

Indication unclear
?unstable angina

As far as I can ascertain, DP
has had no stents placed.
He does have a history of
ischaemic vascular

Within next
few weeks

My inclination would
be to cease this or
at least reduce to
aspirin alone. I will

CLOPIDOGREL
CEASED 07/10/2014
ASPIRIN
CONTINUED

Journal of Pharmacy Practice and Research (2016) 46, 358–367 © 2016 The Society of Hospital Pharmacists of Australia

364 K. Potter et al.



Page 211Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

(continued)

Medicine Indication Reason for cessation Withdrawal Comments Outcomes

disease, but his angina
symptoms are stable
currently. There is no
strong evidence for the
addition of clopidogrel
over aspirin alone in this
setting and some evidence
for increased harm,
particularly if the patient
is also taking a proton
pump inhibitor. DP has a
history of falls and
anaemia of several
different aetiologies –
pernicious, iron deficiency,
chronic kidney disease. He
may be more at risk of the
bleeding complications
from anti-platelet therapy
than he is benefitting
from it.

discuss further with
DP and his wife
and let you know
what is decided.

Linagliptin
5 mg mane

Type 2 diabetes DP unlikely to survive
long enough to realise
the benefits of tight
glycaemic control.
His fasting sugars
are all less than 7
and his highest
post-prandial
reading in the
past month is 11,
mostly less than 10.
Last HBA1c was
7.2%, well below
the acceptable 8%
in this age group.

Within next
few weeks

Monitor HBA1c.
Consider restarting
only if > 10%

CEASED 20/10/2014
Blood glucose initially
stable and HBA1c on
14/11/2014 was 5.4%.
However DP’s blood
glucose became quite
elevated in late
December (12.8-19.8)
and linagliptin was
restarted at his
request. I suspect that
an episode of gout
treated with a short
course of
prednisolone �
Christmas were the
cause of his elevated
sugars and my
feeling is still that DP
is unlikely to benefit
from tight glycaemic
control at this point
in his life. I would
recommend another
trial of cessation of
the linagliptin when
his sugars stabilise.
RESTARTED
24/12/2014
GLICLAZIDE
STARTED 12/05/2016

Amlodipine
10 mg with
atorvastatin

Hyperlipidaemia,
hypertension

High-dose statin may
be contributing to
muscle pains and
fatigue and

Within
the next
few months

Taper dose over
several weeks.
Monitor BP after
cessation – may

DOSE REDUCED
AMLODIPINE 5 mg
ATORVASTATIN
20 mg
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(continued)

Medicine Indication Reason for cessation Withdrawal Comments Outcomes

80 mg,
1 tab mane

elevated blood glucose.
No evidence that statins
extend life in this age
group and may
significantly reduce
quality of life. Calcium
channel blocker may be
contributing to ankle
oedema and general
malaise.

need to restart if
BP > 160/90 on
more than three
occasions.
If reluctant to
cease
statin, consider
reducing dose.

BP has been stable on
reduced dose of
amlodpine.

Nicorandil
10 mg BD

Angina Interacts with aspirin
to increase risk of
gastrointestinal
ulceration and
haemorrhage.
May no longer be
necessary due to
reduced activity
levels. May be
contributing to
general malaise.

In next
couple
of months

Taper dose and
monitor for
recurrence of
angina symptoms.

CONTINUED
I think most of DP’s
chest pains were due
to air-swallowing
from his CPAP and
his symptoms largely
resolved once he
stopped it. However,
he has had occasional
chest pains relieved
by glyceryl trinitrite
since he developed
atrial flutter. If his
atrial flutter resolves
once his magnesium
levels normalise,
I would still
encourage you to
trial cessation of the
nicorandil, with an
appropriate dose
taper as it is possible
that it is contributing
to DP’s general
malaise without
conferring any
benefit.

Propanolol
40 mg BD

Indication
unclear
?for tremor
?for angina

Unsure why
started – most
likely for tremor.
May be contributing
to insomnia
and/or postural
symptoms/syncope.
Has pacemaker.

Over next
few
months

Taper dose slowly
over several
weeks – 20 mg
BD for 2 weeks,
then 10 mg BD
for 2 weeks, then
5 mg BD for
2 weeks, then
5 mg daily for
2 weeks, then
cease.
Monitor for
recurrence of angina
symptoms, tremor
and BP.

CONTINUED
As with the
nicorandil, I would
encourage a trial of
cessation with an
appropriate dose
taper. It is possible
that it is contributing
to DP’s poor sleep
and he may be
receiving minimal
benefit from it.

Esopmeprazole
20 mg mane

Gastro-
oesophageal
reflux

Trouble with belching
and chest pains at night.
Possibly related to use of

CONTINUE Patient does not
wish to trial
cessation at this stage

REDUCED TO PRN
USE ONLY
DP’s nocturnal pains
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atorvastatin, linagliptin, magnesium, nicorandil, propra-
nolol), two deprescribed medicines have been restarted
(esomeprazole, iron) and five new medicines have been
prescribed (allopurinol, citalopram, dothiepin, gliclazide,
vitamin C). DP’s case history illustrates the dynamic nat-
ure of prescribing in frail older people and suggests that
cyclical or regular (as opposed to ‘one time only’) depre-
scribing may be required to combat polypharmacy in
this population.
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(continued)

Medicine Indication Reason for cessation Withdrawal Comments Outcomes

CPAP. May be able to trial
withdrawal if clopidogrel
with aspirin withdrawn.

and frequent belching
appeared to be due
to air-swallowing
associated with
CPAP. He has had no
episodes of nocturnal
pain or excessive
belching since CPAP
ceased.
RESTARTED
12/05/2016 (40 mg)

Glyceryl
trinitrite
400 mg
SL PRN

Angina Trouble with belching and
chest pains at night.
Possibly related to use of
CPAP. Frequent use of
glyceryl trinitrite at night
without significant relief
of symptoms.

CONTINUE CONTINUED

Paracetamol
1000 mg
QID PRN

Headaches/pain Used infrequently recently. CONTINUE CONTINUED

BP = blood pressure; PRN = as required; mane = in the morning; BD = twice daily; QID = four times daily; PTH = parathyroid hormone;
CPAP = continuous positive airway pressure; SL = sublingual

© 2016 The Society of Hospital Pharmacists of Australia Journal of Pharmacy Practice and Research (2016) 46, 358–367
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Reducing Inappropriate Polypharmacy
The Process of Deprescribing
Ian A. Scott, MBBS, FRACP, MHA, MEd; Sarah N. Hilmer, MBBS, FRACP, PhD; Emily Reeve, BPharm (Hons), PhD;
Kathleen Potter, PhD, FRACGP; David Le Couteur, PhD, FRACP;
Deborah Rigby, BPharm, GradDipClinPharm, FASCP, FACP, FAICD; Danijela Gnjidic, PhD;
Christopher B. Del Mar, MB, BChir, MD, FRACGP; Elizabeth E. Roughead, PhD; Amy Page, MClinPharm;
Jesse Jansen, MPsych, PhD; Jennifer H. Martin, MB, ChB, FRACP, PhD

I n developed countries, approximately 30% of patients aged
65 years or older are prescribed 5 or more drugs.1 Whereas
many may benefit from such polypharmacy2 (defined here as

>5 regular prescribed drugs), it comes with increased risk of
adverse events in older people3 due to physiological changes of
aging that alter pharmacokinetic and pharmacodynamic
responses to drugs.4 Approximately 1 in 5 drugs commonly used in
older people may be inappropriate,5 increasing to one-third
among those living in aged care facilities.6 Among nursing home
residents with advanced dementia, more than half receive at least
1 drug with questionable benefit.7 Approximately 50% of hospital-
ized or ambulatory care patients or nursing home residents
receive 1 or more unnecessary drugs.8 Observational studies have
documented adverse drug events in at least 15% of older patients,
contributing to ill health,9 disability,10 hospitalization,11 and, in
some cases, death.12 This high level of iatrogenic harmmandates a
response from prescribing clinicians. The number of drugs that a
patient is taking is the single most important predictor of harm.13

In this article, we define the process of deprescribing potentially
inappropriate drugs, the evidence supporting the process, and
barriers and enablers to its adoption in routine clinical practice.
Whereas the focus here is on deprescribing prescription drugs in
older people, the same principles can be applied to any patient,

regardless of age, who is prescribed multiple long-term drugs, and
to all drugs, be they prescription or nonprescription drugs (alter-
native or complementary or over the counter).

Defining Deprescribing
Wedefinedeprescribingas thesystematicprocessof identifyingand
discontinuingdrugs in instances inwhichexistingorpotential harms
outweigh existing or potential benefits within the context of an in-
dividual patient’s caregoals, current level of functioning, life expec-
tancy,values, andpreferences.Deprescribing ispartof thegoodpre-
scribing continuum, which spans therapy initiation, dose titration,
changing or adding drugs, and switching or ceasing drug therapies.
Deprescribing is not about denying effective treatment to eligible
patients. It is a positive, patient-centered intervention, with inher-
ent uncertainties, and requires shared decision making, informed
patientconsent,andclosemonitoringofeffects—thesamegoodpre-
scribing principles that apply when drug therapy is initiated. It in-
volves diagnosing a problem (use of an inappropriate drug), mak-
inga therapeuticdecision (withdrawing itwith close follow-up), and
altering the natural history (reducing incidence of drug-related ad-
verseevents suchas falls, relievingadverseeffects, improving func-

Inappropriate polypharmacy, especially in older people, imposes a substantial burden of
adverse drug events, ill health, disability, hospitalization, and even death. The single most
important predictor of inappropriate prescribing and risk of adverse drug events in older
patients is the number of prescribed drugs. Deprescribing is the process of tapering or
stopping drugs, aimed at minimizing polypharmacy and improving patient outcomes.
Evidence of efficacy for deprescribing is emerging from randomized trials and observational
studies. A deprescribing protocol is proposed comprising 5 steps: (1) ascertain all drugs the
patient is currently taking and the reasons for each one; (2) consider overall risk of
drug-induced harm in individual patients in determining the required intensity of
deprescribing intervention; (3) assess each drug in regard to its current or future benefit
potential compared with current or future harm or burden potential; (4) prioritize drugs for
discontinuation that have the lowest benefit-harm ratio and lowest likelihood of adverse
withdrawal reactions or disease rebound syndromes; and (5) implement a discontinuation
regimen andmonitor patients closely for improvement in outcomes or onset of adverse
effects. Whereas patient and prescriber barriers to deprescribing exist, resources and
strategies are available that facilitate deliberate yet judicious deprescribing and deserve
wider application.

JAMA Intern Med. doi:10.1001/jamainternmed.2015.0324
Published online March 23, 2015.
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tion,preventingprematuredeath).Deprescribingconsidersnotonly
the risk associatedwith individual drugsbut also thecumulative risk
from multiple drugs due to pharmacokinetic and pharmacody-
namic interactions.

Evidence of Efficacy of Deprescribing
Considerable observational evidence of the adverse effects of
polypharmacy in older patients indirectly supports the need for
deprescribing in this population.14,15 We obtained an overview of
more direct evidence of the efficacy and safety of deprescribing
by retrieving articles from Medline, the Cumulative Index to Nurs-
ing and Allied Health Literature, and the Cochrane Library using
the search terms “deprescribing,” “polypharmacy,” and “inappro-
priate medications.” Sentinel articles known us or found by scruti-
nizing reference lists of retrieved articles were also included. Pref-
erence was given to systematic reviews of randomized trials and
high-quality observational studies. Studies were grouped accord-
ing to whether they investigated effects of withdrawing specific
drugs or effects of multifaceted interventions aimed at reducing
inappropriate polypharmacy across multiple drug classes and clini-
cal settings.

DrugWithdrawal Trials
A systematic review of 31 withdrawal trials (15 randomized, 16
observational) of specific classes of drugs in people 65 years and
older demonstrated that, with appropriate patient selection and
education coupled with careful withdrawal and close monitoring,
use of antihypertensive agents, psychotropic drugs, and benzodi-
azepines could be discontinued without harm in between 20%
and 100% of patients.16 Withdrawal of agents in the latter 2
classes of drugs was associated with reduction in falls and
improvement in cognitive and psychomotor function, a finding
replicated in a more recent review.17 Another review of 9 random-
ized trials demonstrated the safety of withdrawing antipsychotic
agents that had been used continuously for behavioral and psy-
chological symptoms in more than 80% of participants with
dementia.18 The Australian National Blood Pressure study,
although not designed as a deprescribing trial, found that 37%
of participants remained normotensive 1 year after drug
withdrawal.19 In another observational study, cessation of inap-
propriate antihypertensive agents was associated with fewer car-
diovascular events and deaths over a 5-year follow-up period.20 In
another randomized trial, patient education provided through
community pharmacists led to a 77% reduction in benzodiazepine
use among long-term users at 6 months with no withdrawal sei-
zures or other ill effects.21 In an observational study of older out-
patients, 60% had 1 or more drugs successfully discontinued over
a 6-month period.22

Studies of Interventions for Reducing
Inappropriate Polypharmacy
Multifaceted interventions for reducing use of inappropriate drugs
comprise pharmacist or physician drug review, education pro-
grams, audit and feedback, geriatric assessment, and multidisci-
plinary teamapproaches. In a 2013 systematic reviewof 36 studies
(including 20 controlled trials) involving 13 906 frail older patients

in various settings, 22of 26 studies containingquantitativedata re-
portedstatistically significant reductions in theproportionsofdrugs
deemedunnecessary (defined using various criteria), ranging from
3 to 20percentage points.8 A 2013 Cochrane analysis of 5 random-
ized trials of inpatient medication reviews led by physicians, phar-
macists, or other health professionals involving 1186 participants
demonstrateda36%reduction inemergencydepartmentvisits from
30days to 1 year following discharge but no effect on readmissions
or mortality.23 A more recent review of 20 trials of pharmacist-led
reviews inboth inpatientandoutpatientsettings involving9858par-
ticipants showednoeffects except for reduction in unplannedhos-
pitalizations inpatientswithheart failure.24A2012 reviewof 10con-
trolledand20randomized studies involving247 674olderpatients
revealed statistically significant reductions in the number of drugs
inmost of the controlled studies, althoughmixed results in the ran-
domized studies.25 A 2012 Cochrane review of 10 studies of differ-
ent designs concluded that interventions were beneficial in reduc-
ing inappropriateprescribinganddrug-relatedproblems.26Another
2011 review of 20 randomized trials specific to nursing homes and
involving 14 416 residents concluded that educational interven-
tions and pharmacist drug review may reduce inappropriate drug
useunder certain circumstances.27A later2013Cochrane reviewre-
strictedto8randomizedtrialsofvarious interventions involving7653
nursinghomeresidents suggested thatdrug-relatedproblemswere
more frequently identified and resolved, together with improve-
ment in drug appropriateness.28 In general, studies were highly
heterogeneous in their interventions and measures of drug use,
analysesof appropriatenessdidnotalways separateunderuseofef-
fective drugs from overuse of unnecessary drugs, methodological
quality was low to moderate, few reported impact on patient out-
comes, and follow-up periods were short. However, the evidence
overall suggests thatdeprescribing is feasible, safe, and, inmany in-
stances, beneficial.

Among the small number of studies reporting patient out-
comescitedwithinthesereviews, themostnotableeffectswereseen
whenphysiciandrug reviewwascombinedwithapalliativecareper-
spective involvingdiscussionswith families andprimarycare teams.
In a controlled trial involving 190patients in agedcare facilities, this
approach resulted in63%ofpatientshavingameanof2.8drugsper
patient discontinued andwas associatedwith a halving in both an-
nualmortality and referrals toacutecarehospitals.29 Inanotherpro-
spective uncontrolled study, the same approach applied to a co-
hort of 70community-dwellingolder patients resulted in ameanof
4.4 drugs prescribed to 64 patients being recommended for dis-
continuation, of which 81% were successfully discontinued, with
88%ofpatients reportingglobal improvements inhealth.30 In2 ran-
domizedtrials conducted inagedcare facilitiesandcenteredonedu-
cational interventions, 1 aimed at prescribers,31 the other at nurs-
ing staff,32 the number of potentially harmful drugs and days in the
hospital was significantly reduced,31,32 combined with slower de-
clines in health-related quality of life.31

The Process of Deprescribing
In lightofevidencesupportingprescriber-mediateddrug review,we
propose a simple 5-step protocol to deprescribing outlined in the
Table. An algorithm that guides the order and mode in which po-
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tentially inappropriate drug use can be ceased is depicted in the
Figure. This protocol was iteratively developed by us on the basis
of research conducted by various members within our group.33,34

An earlier version of the protocol was shown to have face validity
amonga cohort of prescribers andpharmacists.35 Certain stepsde-
serve special mention.

DecidingWhich Drug Therapies Can Be Discontinued
What Are Current Indications for Each Drug?
Prescribers andpharmacistsmust collaborate in collecting asmuch
information as possible in answering the following questions: why
andwhenwas a therapy initiated;was the diagnosis substantiated;
was thedrugprescribed to counter adverse effects of another drug
(the prescribing cascade); is the drug continuing to confer evident
patientbenefit; are there alternative, equally effectivenonpharma-
cological therapies available? Somedrugs, beingwell tolerated, are
continued for years on the assumption that they are serving a use-
ful purpose.Drug regimens should comewith anexpiryor “best be-
fore” date prompting reappraisal, with earlier reviews conditional
on substantial change in a patient’s clinical status.

Examples of unnecessary continuation of drugs include pa-
tients receiving long-acting nitrates for a past episodeof chest pain
labeled as angina but in whom no objective evidence of coronary
artery disease exists, gastroprotective proton-pump inhibitors fol-
lowingcessationofnonsteroidalanti-inflammatorydrugtherapy,an-
tidepressants for a previous but resolved episode of reactive de-
pression, antihypertensives in patients now normotensive in
response to lifestylemodifications, and risperidone for distant epi-
sodes of excessive agitation complicating dementia.

Is the Patient Actually Taking the Drug?
Older patients avoid usingdrugs that they sense couldmake, or are
making, themfeel unwell, especiallyprophylacticdrugsaimedat re-
ducing risk of future illness rather than treating currently sympto-
matic disease.36 In other cases, patients are confused by conflict-
ing advice on benefit and harm from different health care
professionals. Personal costs of buying drugs and associated bur-
dens ofmonitoring are additional disincentives. By eliminating un-
necessary drugs, deprescribing may improve overall adherence to
essential drugs while reducing costs and inconvenience.37

Table. The Deprescribing Protocol

Key Step
Detailed
Processes

1. Ascertain all drugs the patient is
currently taking and the reasons for
each one

Ask patients (and carers) to bring all drugs (prescribed, complementary and alternative medicine, and over the counter)
and drug delivery aids to consultation or home visit
Ask patients (in a nonjudgmental way) about any regularly prescribed drugs not being taken and if so why not (eg, too
expensive, adverse effects)

2. Consider overall risk of drug-induced
harm in individual patients in
determining the required intensity of
deprescribing intervention

Ascertain and assess risk according to
• Drug factors: number of drugs (single most important predictor), use of “high-risk” drugs (see text), past or
current toxicity
• Patient factors: age >80 y, cognitive impairment, multiple comorbidities, substance abuse, multiple prescribers,
past or current nonadherence

3. Assess each drug for its eligibility to
be discontinued:
• No valid indication
• Part of a prescribing cascade
• Actual or potential harm of a drug
clearly outweighs any potential benefit
• Disease and/or symptom control drug
is ineffective or symptoms have
completely resolved
• Preventive drug is unlikely to confer
any patient-important benefit over the
patient’s remaining lifespan
• Drugs are imposing unacceptable
treatment burden

Identify drugs being prescribed
For a diagnosis that is in doubt, ie, not confirmed; highly atypical presentations;
For a confirmed diagnosis but in which evidence of efficacy is nonexistent (eg, ivabradine being prescribed for stable

angina despite randomized trials showing no benefit); or
That confer no additional benefit after a certain period of continuous use (such as bisphosphonates taken for more

than 5 y) or after a certain age (such as hormone therapy in patients older than 70 y)
Identify drugs prescribed to counteract adverse effects of other drugs (eg, potassium supplements to counteract
effects of diuretics prescribed for ankle swelling secondary to calcium channel blocker use)
Reconsider the indications for the initial culprit drug or its substitution by an alternative drug with superior tolerability
Identify “drugs to avoid” in older patients (see text)
Identify drugs contraindicated in particular patients (eg, β-blockers in an asthmatic patient)
Identify drugs causing well-known adverse effects (eg, constipation with calcium antagonists; postural symptoms with
α-blockers)
Ask patient, “Since you started this medicine, has it made such a difference to how you feel that you would prefer to
stay on it?” and consider discontinuing the drug if the response is no or probably not
Ask, “Are you still experiencing any troublesome symptoms (cough, headache, dyspepsia, etc)? Do you feel the
medicine is still required?”
Consider discontinuing use of the drug if the target condition is self-limiting, mild, intermittent, or amenable to
nondrug interventions (eg, change in diet, alcohol use)
Estimate patient’s life expectancy using risk prediction tools or asking “surprise” question (see text)
Determine the patient’s expectations and preferences—is present-day quality of life more important than prolonging
life or preventing future morbid events?
Identify drugs unlikely to confer benefit (and that may cause harm) over the patient’s remaining lifespan
Ask the patient, “Apart from side effects, are there any other concerns you have with your medicines?”
Identify drugs that are particularly burdensome (eg, difficulty swallowing large tablets, out-of-pocket expense,
monitoring requirements [such as warfarin sodium])

4. Prioritize drugs for discontinuation Deciding the order of discontinuation of drugs may depend on integrating 3 pragmatic criteria:
(1) those with the greatest harm and least benefit;
(2) those easiest to discontinue, ie, lowest likelihood of withdrawal reactions or disease rebound;
(3) those that the patient is most willing to discontinue first (to gain buy-in to deprescribing other drugs)
Suggested approach is to rank drugs from high harm/low benefit to low harm/high benefit and discontinue the former
in sequential order (Figure)

5. Implement and monitor drug
discontinuation regimen

Explain and agree with patient on management plan
Cease 1 drug at a time so that harms (withdrawal reactions or return of disease) and benefits (resolution of adverse
drug effects) can be attributed to specific drugs and rectified (if necessary)
Wean patients off drugs more likely to cause adverse withdrawal effects, instruct patient (or carer) on what to look for
and report in the event of such effects occurring, and what actions they can self-initiate if these were to occur
Communicate plan and contingencies to all health professionals and other relevant parties (carers, family) involved in
patient’s care
Fully document the reasons for, and outcomes of, deprescribing
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Does the Drug FitWith the Patient’s Life Circumstances?
Drugs are rarely indicated if they do not confer a patient-important
benefitwithin the context of one’s life circumstances. Patientswith
severedementia,end-stageorganfailure,ormetastaticcancerwould
derive little benefit from preventive drugs such as bisphospho-
nates and statins in the relatively short time prior to death.

Does the Likely Benefit of the Drug Outweigh Its Potential
for Harm?
Olderpatientsareparticularlyvulnerable toadverseeffects fromcer-
tain classes of drugs. These “high-risk” drugs include opioids, ben-
zodiazepines, psychotropic drugs, nonsteroidal anti-inflammatory
drugs, anticoagulants, digoxin, cardiovascular drugs, hypoglyce-
mic agents, anddrugswith anticholinergic effects. “High-risk” drug
combinations are those inwhicheach individual drugaugments the
level of toxicity, suchas the “triplewhammy”of nonsteroidal agent,
diuretic, andangiotensin-convertingenzyme inhibitor inpeoplewith
chronic kidney disease.

When considering deprescribing, it helps to group drugs into
2 categories, while acknowledging that some drugs may appear
in both:

Diseaseand/or symptomcontrol drugs: those that control activedis-
easeandsymptomsandmaintainqualityof life (eg, analgesics, anti-
anginals, anti–heart failure drugs, levothyroxine sodium). In many
instances, if treatmentwith thesedrugs is ceased,patients are likely
toquicklybecomesymptomaticor lose function fromworseningdis-
ease. This is not to suggest that thesedrugs couldnotbeceaseden-
tirely if proving to be ineffective, or reduced in dose or used as re-
quired if diseasemanifestationsaremildor intermittent.Aggressive
use of drugs aimedat controlling hypertensionor diabetesmellitus
shouldbeavoided inolder patients because theymaydo little to al-
ter symptomsor change thenatural historyof thedisease,while ex-
posing patients to more immediate threats of hypotension or hy-
poglycemia.

Preventivedrugs: those thatprevent futuremorbidevents (eg, stat-
ins,warfarinsodium,bisphosphonates).Decidingtodiscontinuepre-
scribing thesedrugs involves considerationof theabsolute risks and

benefits of treatment for individual patients, the length of time re-
quired for benefit to manifest (time to benefit)38 in cases in which
therapyhasbeen recently commenced (or isbeingconsidered), and
patient preferences and estimated lifespan. Estimating life expec-
tancycanbedifficult,althoughthesimple“surprise”question, “know-
ing all that I know about this patient, would I be surprised if he or
she were to die in the next 12 months?” is reasonably predictive.39

Instances inWhich Deprescribing
Should Be Considered

Deprescribing should be especially considered in any older patient
• presenting with a new symptom or clinical syndrome suggestive
of adverse drug effects;

• manifesting advanced or end-stage disease, terminal illness, de-
mentia, extreme frailty, or full dependence on others for all care;

• receiving high-risk drugs or combinations;
• receiving preventive drugs for scenarios associated with no in-
creaseddisease riskdespitedrugcessation (eg,discontinuingalen-
dronate sodiumtherapyafter 5 yearsof treatment results inno in-
crease in osteoporotic fracture risk over the ensuing 5 years40;
ceasing use of statins for primary prevention after some years
results in no increase in cardiovascular events 8 years after
discontinuation41).

Barriers to Deprescribing

Systematic reviewsofqualitative research42,43 suggest that,within
prescriber-patient interactions, bothparticipants are challengedby
high levels of clinical complexity, limited consultation time, frag-
mented care among multiple prescribers, incomplete information
(on past rationales for, and patient tolerance of, drugs), ambiguous
or changing care goals, uncertainty about the benefits and harms
of continuing or discontinuing specific drugs, and community and
professional attitudes toward more rather than less use of drugs.

Figure. Algorithm for Deciding Order andMode inWhich Drug Use Could Be Discontinued

1. No benefit 
Significant toxicity OR no indication OR obvious
contraindication OR cascade prescribing?

4. Preventive drugs
Potential benefit unlikely to be realized
because of limited life expectancy?

Symptoms stable or nonexistent?3. Symptom or disease drugs
Symptoms stable or nonexistent?

Continue drug therapy Discontinue drug therapy Restart drug therapy

2. Harm outweighs benefit
Adverse effects outweigh symptomatic
effect or potential future benefits?

Taper dose and monitor for adverse drug
withdrawal effects

Withdrawal symptoms or disease recurrence
likely if drug therapy discontinued?

Yes

Yes Yes

Yes

No

No

No

No

No

No
YesYes
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Bothparties fearadversedrugwithdrawaleffects,eventhoughthese
occur much less frequently than adverse drug effects.22,44

Another barrier is the pressure to prescribe evoked by recom-
mendationscontainedwithindisease-specificclinicalguidelines.While
intending to optimize care, such recommendations may be less ap-
plicable to older,multimorbid patientswith polypharmacy,45,46 par-
ticularly if based on clinical trials that have excluded such patients.

Strategies That Can Assist Deprescribing
Assistive strategies can operate at the level of individual clinical
encounters or at the level of whole populations and systems of

care. Within encounters, patients should be empowered to ask
their physicians and pharmacists the following questions: what are
the treatment options (including nondrug options) for my condi-
tion; what are the possible benefits and harms of each treatment
(drug); and what might be reasonable grounds for discontinuing
use of a drug. In turn, physicians and pharmacists should ask, at
every encounter, whether patients are experiencing any adverse
effects, unwanted reactions, or administration and monitoring
problems in association with any of their drugs. Collaborative
prescriber-pharmacist review of drugs that uses validated criteria
to identify drugsmore likely to be unnecessary or harmful can help
initiate and guide deprescribing.47,48 In estimating treatment
benefit-harmtrade-offs in individual patients, prediction tools (http:

Box. System-Level Strategies for Facilitating Deprescribing in Clinical Practice

Professional Societies of Prescribers (Primary Care, Specialists,
Pharmacists, Dentists, Nurse Practitioners)
Develop position statements on high-quality use of drugs in older,
multimorbid populations that include and integrate the concept of
deprescribing

Provide training,professionaldevelopmentprograms,workshops, and
seminars that impart knowledge and skills in appropriate initiation,
monitoring, evaluation, and cessation of drug use

Universities and Research Bodies
Incorporateappropriately tailoredcurricula inhigh-qualityuseofdrugs
that integrate deprescribing in all undergraduate, graduate, and post-
graduate courses inmedicine, pharmacy, nursing, dentistry, and allied
health

Require funding and ethics approval for research projects involving
drugs to collect, analyze, and report data that relate to frequency of,
and reasons for,withdrawal of druguse in trial participants tobuild the
evidence base of drug-related harm

Clinical Guideline Developers
Develop treatment recommendations specific to the needs of older,
multimorbid patients that acknowledge the limited evidence base for
use of many drugs in such populations

Make explicit reference to commonly encountered clinical scenarios in
whichuseofdisease-specificdrugsmayengendergreater riskofharmas
aresultofdrug-druganddrug-diseaseinteractions;includecautionarynotes
regarding initiationordiscontinuationof druguse inhigh-risk scenarios

Pharmacists and Pharmacy Services
Instruct patients inhowto identifydrug-inducedharmandadverseef-
fects and how to collaborate with their prescribing clinicians in safely
discontinuing use of high-risk drugs

Incorporate into practice standards the requirement that pharmacists
beassignedtoresidentialcarefacilities for thepurposeofachievinghigh-
qualityuseofdrugs, reviewingdrug lists,andhighlighting instancesame-
nable to deprescribing

Organizations and Services Responsible for ProvidingHigh-Quality
Use of Drug Information or Issuing DrugHandbooks, Prescribing
Guidelines, andDrug Safety Bulletins
Include information on strategies for therapy cessation in drug hand-
books and prescribing guidelineswith cross-reference to drug classes
and circumstances inwhich use of specific drugs should be avoided in
older, multimorbid populations

Requiredrugprescribingsoftwarevendorsto incorporateflagsandalerts
thatpromptprescribers toconsider therapycessation inat-riskpatients

Establish websites that provide tools and resources for health care
professionals in how to undertake appropriate deprescribing of
drugs

Government and Statutory Bodies (Health Departments, Quality and
Safety Commissions, Practice Accreditation Services, Health Care
Standard–Setting Bodies)
Fund research to develop and evaluate drug safety standards that
maximize the potential for reducing inappropriate use of drugs

Identify best practices with regard to the timeliness (when and how
often), setting (hospital, primary care, residential aged care facility),
and participants (clinical pharmacists, physicians, nurses) of drug
review that will enable sustainable interventions supporting therapy
cessation

Incorporate formal education and quality measurement systems that
support andmonitor patients receivingmultiple drugswithin hospital
and primary care accreditation procedures

Issuedrug-specificprescribingalertswhenpharmacovigilancedatasug-
gest higher thanexpected incidenceof drug-related adverse events in
older populations

Revise national policies and strategies for high-quality use of drugs to
ensure that theconceptofdeprescribing is integratedmoreclearly into
the definition of high-quality use of drugs

Clinical Researchers
Design and conduct clinical trials that recruit older, multimorbid
patients, including specific subgroups (eg, patients with dementia)
and aim to define drug benefits and harms using patient stratification
methods

Adopttheword“deprescribing” inabstract titlesas theaccepted,univer-
sal termfor researchonprescriber-mediateddrug therapydiscontinua-
tion so that relevant articles can be more accurately indexed in biblio-
graphic databases andmore easily retrieved in literature searches

Medical Journals
Publish prescribing position statements, guides, resources, and clini-
cal vignettes that support appropriateprescribingand integratedepre-
scribing issues

Residential Aged Care Facilities
Incorporate intopracticestandards the requirement for trainingofaged
care workers in high-quality use of drugs and pharmacist reviews

Incorporate into accreditation standards the requirement for drug re-
view for every patient newly admitted to an aged care facility and re-
turning after recent hospitalization
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//www.medal.org/), evidence tables,49 and decision aids that esti-
mate absolute disease risk, and absolute treatment benefit and
harm for various conditions are increasingly available. Finally, prac-
tical guidance in how to safely wean and cease use of particular
classes of drugs in older people is now easily accessible.50 At the
system of care level, deprescribing efforts will be compromised in
realizing better population health unless all key stakeholders
involved in high-quality use of drugs commit to implementing
strategies that recognize deprescribing as an integral part of good
clinical care (Box).

Areas Requiring More Research
Future research into the incidence, causes, and remediationofover-
prescribing of inappropriate drugs in older patients should con-
sider several key questions:
• Towhatextentdoesa standardizeddeprescribingapproachaffect
patient adherence to essential drugs, overall drug costs (to the in-
dividual as well as the public purse), patient satisfaction and self-
management, and long-term clinical outcomes?

• Under what circumstances could deprescribing confer negative,
irreversible effects in both the short and long term?

• What is themost effective, cost-effective, and practical approach
to deprescribing in routine clinical settings?

• Whatare theabsoluteestimatesofdrug-inducedbenefit andharm,
and timeuntil benefit, for specificdrugclassesofpreventivedrugs
related to specific clinical scenarios?

• How can these benefit-harm estimates be accessed and pre-
sented within prescriber-patient encounters in ways that opti-
mally inform deprescribing decisions?

Conclusions
Inappropriate drug use and its associated harm is a growing issue
among older patients. It calls for deliberate yet judicious prescrib-
ing that includes a systematic approach toward deprescribing ap-
plied by all prescribers and supported and reinforced by pharma-
cists andothers responsible foroptimizinguseofdrugs.Widespread
adoption of a deprescribing protocol in clinical care has its chal-
lenges but also considerable potential to relieve unnecessary suf-
fering and disability in older patients.More high-quality research is
needed in defining the circumstances under which deprescribing
confersmaximalbenefit in termsof improvedclinical outcomesand
should bemore widely practiced.
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Background
Cardiovascular disease (CVD), primarily stroke 
and coronary heart disease, causes an estimated 
four million deaths per year in Europe of which 
over 80% are in older people aged over 65 years 
[Townsend et al. 2015]. It has been reported that 
the mortality risk from stroke and coronary heart 
disease doubles for each 20 mmHg systolic blood 
pressure (SBP) increase or 10 mmHg diastolic 
blood pressure (DBP) increase over 115/75 
mmHg [Jones and Hall, 2004].

Despite the widespread use of antihypertensives 
in older adults, there are notable differences 
between international guidelines and expert opin-
ion on whom to treat, at what stage, to what tar-
get and with which drug class. There have been 
several large placebo-controlled, randomized 
controlled trials to investigate optimal manage-
ment of hypertension in older adults; however, 
there has only been one trial specifically investi-
gating the very old (over 80 years of age) [Beckett 
et al. 2008]. Several existing trials have recruited 
participants that have fewer comorbidities than 
the general older population [Van Spall et  al. 
2007; Benetos et  al. 2016; Barnett et  al. 2012]. 
The optimal treatment of hypertension in the 
context of multimorbidity, frailty, orthostatic 

hypotension (OH), falls and cognitive impair-
ment is particularly challenging and is commonly 
encountered in caring for the older patient.

What are the key guidelines from Europe 
and the USA to guide the pharmacological 
management of hypertension in older 
adults?
Key recommendations focusing on the older pop-
ulation in European and American guidelines are 
summarized in Table 1 [National Institute for 
Health and Clinical Excellence, 2011; Mancia 
et al. 2013; James et al. 2014; Weber et al. 2014]. 
For a comprehensive review of international 
hypertension guidelines, we direct the reader to a 
recent systematic review [Alhawassi et al. 2015]. 
For the very old (those over the age of 80), guide-
lines from Europe recommend that pharmaco-
logical treatment commences with an SBP ⩾ 160 
mmHg, which is in contrast to American guide-
lines that recommend initiating pharmacological 
therapy at SBP ⩾ 150 mmHg.

The key evidence that underpins the guidelines in 
Table 1 and shows cardiovascular (CV) risk 
reduction and mortality benefit of blood-pressure 
lowering in hypertensive older adults comes from 
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Table 1. International hypertension guidelines.

Guideline Definition 
of older 
person

Blood pressure 
for initiation of 
pharmacologic 
treatment (mmHg)

Target blood pressure 
for general older 
population (mmHg)

Target blood 
pressure for specific 
subgroups (mmHg)

First-line treatment

Eighth Joint National 
Committee, American 
Medical Association (2014)

⩾60 years SBP ⩾ 150
or
DBP ⩾ 90

SBP < 150
or
DBP < 90

Diabetic or CKD: 
SBP < 140

Nonblack hypertensive population: initial 
therapy with ACE-I, ARB, CCB or thiazide;
black hypertensive population: initial 
therapy with CCB or thiazide

American Society of 
Hypertension/International 
Society of Hypertension 
(2013)

⩾80 years BP ⩾ 150/90 <150/90 CKD or diabetes can 
consider: <140/90

Nonblack hypertensive population: initial 
therapy with ACE-I, ARB, CCB or thiazide
Black hypertensive population: initial 
therapy with CCB or thiazide

European Society of 
hypertension/European 
Society of Cardiology (2013)

⩾80 years SBP ⩾ 160 SBP < 150–140* All agents (CCB, ACE-I, ARB, thiazide, 
B-blocker) thiazide or CCB preferred in 
isolated systolic hypertension*

National Institute for 
Health and Care Excellence 
(2011)

55–80 years
>80 years

BP ⩾ 140/90 and 
additional risk 
factor**

BP ⩾ 160/100

55–80 years aim for 
clinic BP < 140/90
>80 years aim clinic 
BP < 150/90

CCB (ACE-I if diabetic)
CCB (ACE-I if diabetic)

* A recent expert consensus jointly from the ESH and European Union Geriatric Medicine Society has suggested that if SBP falls below 130 mmHg then antihypertensive drugs should be 
reduced or stopped. This document also suggests the use of the Fried Frailty Phenotype to identify frailer older people that may not benefit from treatment. ACE-I considered equally 
effective as thiazide or CCB in isolated systolic hypertension, Benetos et al. [2016].

**Target organ damage, CVD, renal disease, diabetes, 10-year CV risk of >20%.
BP, blood pressure; CCB, calcium channel blocker; DBP, diastolic blood pressure; SBP, systolic blood pressure; ARB, Angiotensin II receptor blocker; CKD, chronic kidney disease; 
ACE-I, angiotensin converting enzyme-inhibitor; CV, cardiovascular; CVD, cardiovascular disease.
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randomized placebo-controlled trials conducted 
over the last 35 years (Table 2) [Amery et  al. 
1985; Dahlöf et  al. 1991; Shep Cooperative 
Research Group, 1991; Medical Research 
Council Working Party, 1992; Staessen et  al. 
1997; Beckett et  al. 2008]. These trials clearly 
demonstrate the benefit of lowering blood pres-
sure in healthy older adults who have a systolic 
blood pressure (BP) ⩾ 160 mmHg.

Table 2 is not a systematic overview of all interna-
tional trials that have investigated the effect of 
blood-pressure lowering on CV outcomes in 
hypertension. For a more detailed review of the 
international trials, we direct the reader to a 
recent systematic review and meta-analysis by 
Ettehad and colleagues [Ettehad et  al. 2016]. 
This meta-analysis found relative risk reductions 
from lowering SBP by 10 mmHg, including base-
line BP < 160 mmHg, of major CVD events by 
20%, stroke by 27%, coronary heart disease by 
17%, heart failure by 28% and all-cause mortality 
by 13%. These results compare with a previous 
meta-analysis of BP-lowering randomized con-
trolled trials involving hypertensive patients up to 
the year 2014, which found relative risk reduc-
tions from lowering blood pressure by 10/5 
mmHg (SBP/DBP) of 36%, 16% and 11% for 
stroke, coronary heart disease and all-cause mor-
tality, respectively [Thomopoulos et al. 2014].

It should be borne in mind that the absolute risk 
reduction is highly dependent on the baseline CV 
risk of the hypertensive patient [Sundstrom et al. 
2014]. The blood-pressure-lowering-treatment 
trialists’ collaboration found that the number 
needed to treat (NNT) for 5 years to prevent one 
CV event ranged from 26 in those with highest 
risk (>21% 5-year CVD risk), up to 71 in those 
with lowest CVD risk (<11% 5-year risk of CVD).

What target blood pressure should we aim 
for in people aged 65 years and over?
The evidence is mixed on the optimal blood pres-
sure for hypertensive older adults and is a patient-
specific decision to be made based on expected 
therapeutic benefit (if CV risk is relatively low 
then the benefits of intensive lowering are sub-
stantially lower), and patient tolerance of antihy-
pertensive therapy. A recent meta-analysis 
showed that more versus less intensive BP lower-
ing to an SBP/DBP difference of −10/–5 mmHg 
would prevent an additional 11 CV events (stroke, 
coronary heart disease and heart failure) on the 

basis of intensively treating 1000 patients with 
low–moderate CV risk (<5% CV risk in 10 years) 
for 5 years [Thomopoulos et al. 2016]. Contrasting 
this to patients with very high CV risk (⩾10% 
over 10 years), more versus less intensive BP low-
ering could prevent an additional 62 CV events 
on the basis of 1000 patients treated more inten-
sively for 5 years [Thomopoulos et  al. 2016]. 
Verdecchia and colleagues have shown through 
cumulative meta-analyses that there is strong evi-
dence of benefit from intensively lowering BP in 
patients (up to the age of 80) with high CV risk 
[Verdecchia et al. 2016]. The results of this analy-
sis are based on average baseline BP 148/86 low-
ered intensively to below SBP 130 mmHg (mean 
129 mmHg), and demonstrate a 20% reduction 
in the risk of stroke, 15% reduction in the risk of 
myocardial infarction (MI), and 18% reduction 
in risk of CV death relative to less intensive lower-
ing (achieving mean SBP 138 mmHg).

Nonetheless, the convincing evidence for benefit 
for intensive lowering of blood pressure does not 
answer the widely debated question of: to what 
target should blood pressure be lowered in older 
adults? The SPRINT trial has demonstrated CV 
and all-cause mortality benefit in lowering SBP to 
<130 mmHg in adults over the age of 75 with 
high CV risk [Wright et al. 2015]. The investiga-
tors of the SPRINT trial recommend lowering BP 
to SBP < 120 mmHg in older adults, although 
the average SBP achieved in those over the age of 
75 that were intensively treated was 123 mmHg. 
Therefore, ‘how low to go?’ remains unclear, and 
whilst it is reasonable to expect a cut-off below 
which blood-pressure lowering with antihyper-
tensives increases the risk of mortality [Mancia 
and Grassi, 2014; Verdecchia et  al. 2014], no 
RCTs have shown this to date.

The complexity of managing hypertension in 
older adults
Hypertension management in the older popula-
tion is often complicated by the multiple pathol-
ogies associated with ageing. Although there are 
numerous clinical challenges in this population, 
five major challenges in the context of the older 
hypertensive patient are multimorbidity, frailty, 
OH, falls, and cognitive impairment. These 
conditions commonly overlap with one another. 
This following section will discuss these chal-
lenges and offer some practical suggestions to 
rationalize hypertension management in the 
older population.
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Hypertension and multimorbidity. Multimorbidity 
is defined as the presence of two or more long-
term conditions [Fortin et al. 2005]. The risk of 
multimorbidity increases with age, and its preva-
lence is estimated at 65% in those aged 65–84 
years and increases to 82% in those aged over 84 
years [Barnett et al. 2012].

Hypertension features very commonly in a multi-
morbidity setting, as both conditions are common 
among older adults. Indeed, at least two thirds of 
hypertensive patients have another long-term 
condition [Barnett et al. 2012].

It has become increasingly clear that managing 
hypertension in isolation is not conducive to 
achieving a patient-centred approach for older 
adults [Benetos et al. 2015b]. However, there is 
limited available evidence to support hyperten-
sion management within a multimorbidity frame-
work [Onder et al. 2014].

The Criteria to Assess Appropriate Medication 
Use Among Elderly Complex Patients (CRIME) 
project highlighted the lack of guidelines for the 
treatment of multimorbidity associated with age-
ing, and the close association with polypharmacy 
through a prescribing cascade [Onder et al. 2014].

Polypharmacy is independently associated with 
poor health outcomes including falls, electrolyte 
disturbance, heart failure, raised blood pressure, 
hospitalization and premature mortality [Gnjidic 
et  al. 2012; Mukete and Ferdinand, 2016]. 
Polypharmacy is often associated with suboptimal 
prescribing regimens, as the affected population is 
more likely to both take at least one potentially 
inappropriate medication and to not take an indi-
cated medication [Kuijpers et  al. 2008; Belfrage 
et al. 2015]. For instance, antihypertensives com-
monly contribute to inappropriate polypharmacy 
in older people with life-limiting illness [Todd 
et al. 2016]. It is important, therefore, to consider 
the role and the place of each medication, its risk-
to-benefit profile and whether it is consistent with 
the individual’s health care goals. Polypharmacy 
is not a reason to avoid prescribing an antihyper-
tensive but it is an indicator to consider a medica-
tion review and closely monitor the effects of 
treatment.

Expert consensus from the CRIME project made 
the following key recommendations for the man-
agement of hypertension in the older person with 
multiple comorbidities:

(1) In patients with dementia, cognitive 
impairment or functional limitation:
(i)  Tight blood pressure control (<140/90 

mmHg) is not recommended
(ii)  Use of more than three antihyper-

tensives should be avoided.
(2) In patients with a life expectancy of fewer 

than 2 years:
(i)  Tight blood pressure control (<140/90 

mmHg) is not recommended.
(3) In patients with symptomatic OH or falls 

with OH:
(i)  Number of antihypertensives should 

be reduced
(ii)  Multiple antihypertensives should 

be avoided.

Clinical expertise and judgement are needed to 
prevent a fragmented care plan. It is likely that a 
geriatrician or general practitioner (GP) with spe-
cial interest in older adults is best placed to deliver 
a holistic and individually tailored care plan. 
Performing a comprehensive geriatric assessment 
(CGA) is paramount to a patient-centred 
approach. The CGA is an evidence-based multi-
dimensional and multidisciplinary approach for 
assessing the complexities of care required by an 
older person [Benetos et al. 2015b]. This approach 
combines a medical, psychological, social, envi-
ronmental and functional assessment to deliver a 
holistic care plan, and ideally involves a team of 
specialists including a geriatrician (or GP with a 
special interest), a specialist nurse, an occupa-
tional therapist, a physiotherapist, a social worker 
and a pharmacist. It has been shown that a CGA 
can improve the appropriateness of prescriptions 
and reduce the risk of adverse drug reactions in 
older adults with multimorbidity and polyphar-
macy [Schmader et al. 2004].

Case study
Mr B is a 76-year-old retired builder. Mr B was 
diagnosed with hypertension 12 years ago, and 
has the following conditions: chronic obstructive 
pulmonary disease (COPD), heart failure, mild 
cognitive impairment and osteoarthritis. Mr B is 
currently prescribed a calcium channel blocker 
(CCB) and a loop diuretic, both to be taken daily 
in the morning. He has been provided with a 
week’s supply of corticosteroid for exacerbations 
of his COPD to be taken when needed. He took a 
5-day supply of 40 mg prednisolone daily for a 
week. He started taking nonsteroidal anti-inflam-
matory drugs (NSAIDs) bought from his local 
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pharmacy following a recent flare of his knee 
arthritis. His wife was concerned at his high BP 
readings at home over the last 4 days (SBP 170–
195 mmHg). Mr B was unable to visit his GP due 
to the pain in his knees. Mr B’s wife has noticed 
that her husband is increasingly forgetful of tak-
ing his morning medications, and often resorts to 
taking them in the evening.

Mr B exemplifies the commonly encountered 
complexities of managing the older person with 
hypertension and multimorbidity. Mr B’s recent 
high BP readings are multifactorial. A recent 
course of corticosteroids and NSAIDs have con-
tributed to an increased BP secondary to fluid 
retention [Mukete and Ferdinand, 2016]. He was 
only intermittently taking his antihypertensives, 
as he attributed worsening ankle swelling to them. 
He was missing doses of his morning diuretic and 
occasionally making this up in the evening when 
he remembered, and subsequently making fre-
quent trips to the bathroom at night.

A practical management approach
A CGA approach is recommended. Depending 
on the local healthcare system, either a GP with 
special interest in older people or a hospital geri-
atrician should take overall responsibility for 
planning, instigating and evaluating the manage-
ment plan for Mr B. The following actions might 
be considered:

Actions to optimize the use of medicines
(1) Exercise caution in the use of NSAIDs due 

to the potential for drug–drug and drug–
disease interactions. Encourage use of par-
acetamol and refer for physiotherapy.

(2) Consider switching the CCB to an angio-
tensin converting enzyme-inhibitor (ACE-
I) given the beneficial effect of ACE-I on 
secondary prevention in heart failure, and 
the common adverse drug reaction to the 
calcium channel blocker (ankle swelling).

(3) If the patient’s heart failure is stable, con-
sider commencing a beta-blocker (e.g. 
bisoprolol, carvedilol or sustained-release 
metoprolol).

(4) Follow up Mr B within 14 days to review 
his tolerance to the medication changes, 
to check his blood pressure and renal 
function. This is feasible in a nurse-led 
hypertension clinic in some settings [Ali 
et al. 2011; Clark et al. 2010].

Actions to educate Mr B and his wife about safe 
medicine use

(1) Discussion with Mr B and his wife about 
overall management plan through shared 
decision-making process including blood 
pressure targets, goals of treatment, and 
other relevant healthcare professionals 
involved in care.

(2) Refer Mr B and his wife to their commu-
nity pharmacist for a discussion about 
whether a medication-compliance aid 
(MCA) could be helpful for them.

(3) Educate Mr B and his wife that it is best to 
take the diuretic before 2 pm to avoid 
sleep interference.

(4) Educate Mr B and his wife about the side 
effects of corticosteroids, particularly in 
relation to his hypertension.

(5) Encourage Mr B to talk to his health pro-
fessional (e.g. GP, geriatrician, pharma-
cist) prior to using any over-the-counter 
(OTC) medications.

Hypertension and frailty
Frailty is a common condition of increased vul-
nerability to physical stressors as a result of 
reduced physiological reserve and is closely 
related to the ageing process [Poudel et al. 2013]. 
An estimated 25–50% of people aged 85 years 
and older are frail [Buckinx et al. 2015].

Whilst it remains unclear if blood-pressure lower-
ing is beneficial to all older people, it is the popu-
lation of frail older people in whom there appears 
to be potential risks of causing harm by lowering 
high blood pressure [Odden et al. 2015].

Post-hoc analyses of the Systolic Hypertension in 
the Elderly Program (SHEP) and Hypertension 
In The Very Elderly (HYVET) trial showed con-
trasting results on the interaction of frailty on the 
effect of antihypertensive therapy on CV events 
and mortality [Warwick et al. 2015; Charlesworth 
et al. 2016]. The HYVET study, the single largest 
RCT to determine the benefit of treating hyper-
tension in octogenarians, showed that frailty (as 
measured by the Frailty Index) did not modify 
the beneficial impact that initial study results 
showed of antihypertensive therapy on CV events 
[Warwick et  al. 2015]. Post-hoc analysis of the 
SHEP trial investigated the interaction of self-
reported functional status on the original results 
[Charlesworth et  al. 2016]. This analysis found 
that any evidence of risk reduction with 
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antihypertensive treatment on CV mortality and 
all-cause mortality disappears in those partici-
pants that reported functional limitation. The 
contrasting conclusions of HYVET and SHEP 
analyses might be due to the different method of 
frailty data collection (objective frailty tool in 
HYVET versus self-reported frailty in SHEP) and 
differences in baseline health of recruited partici-
pants in the two studies.

The Milan 75+ study of more than 1500 commu-
nity-dwelling participants attending geriatric out-
patient clinics found that mortality risk had an 
inverse linear relationship to blood pressure below 
SBP 180 mmHg frailer patients (impaired func-
tional and cognitive capacity) [Ogliari et al. 2015]. 
Lowest mortality was reported at BP 165/85 
mmHg, and a U-shaped curve was demonstrated 
around this nadir. Indeed, participants with an 
SBP < 120 mmHg had a 64% greater relative risk 
of mortality compared with those with an SBP in 
the range 160–179 mmHg [Ogliari et  al. 2015]. 
The Predictive Values of Blood Pressure and 
Arterial Stiffness in Institutionalized Very Aged 
Population (PARTAGE) study of nursing home 
residents older than 80 years (1127 participants) 
found strong evidence to show the harms of lower-
ing SBP < 130 mmHg using two or more antihy-
pertensives [Benetos et al. 2015a]. Compared with 
other participants in the 2 years follow up, those 
that were being treated with multiple antihyperten-
sives lowering BP to <130 mmHg were estimated 
to be 78% more likely to die [hazard ratio (HR) 
1.78, 95% confidence interval (CI), 1.34–2.37  
p < 0.001]. Given the same relationship was not 
seen in this study with participants on monother-
apy, it is possible polypharmacy contributed to this 
increased risk. The presence of a ‘J-shaped curve’ 
of association between lowering blood pressure 
pharmacologically and mortality is highly debated. 
The main hypothesis supporting the existence of a 
J-shaped curve is based on basic human physiology 
and observational data as described, and argues 
that in the very old and in frail individuals a low 
blood pressure underperfuses vital organs and 
bodily systems due to impaired autoregulation 
[Mancia and Grassi, 2014]. However, others 
experts argue that the proposed J-shaped curve is 
an artefact of the association of poorer health and 
low blood pressure, rather than the lowering of 
blood pressure in itself being the cause of worse 
outcomes [Verdecchia et al. 2014].

Benetos and colleagues suggest a straight-for-
ward approach to the management of the frail 

older person given the paucity of evidence 
[Benetos et  al. 2015b]. They recommend a 
CGA in any older patient recognized as frail, 
followed by a cautious approach of low-dose 
monotherapy for hypertension > 160 mmHg 
SBP with a goal of reducing this to SBP <  
150 mmHG. If SBP drops below 130 mmHg, 
then consider reducing antihypertensive treat-
ment using a safe approach to ‘deprescribing’ 
[Scott et al. 2015; Page et al. 2016a]. Indeed, a 
meta-analysis of RCT data for hypertension 
treatment in the over 80 s showed that lowest-
intensity antihypertensive therapy with least 
reduction in BP resulted in a significant total 
mortality reduction [Bejan-Angoulvant et  al. 
2010]

Hypertension and OH
OH, defined as drop in SBP ⩾ 20 mmHg or drop 
in DBP ⩾ 10 mmHg within three minutes of 
standing from sitting or supine position, is com-
monly seen in older people with hypertension. 
The prevalence of OH in hypertensive older 
adults differs substantially between observational 
studies. The EPICARDIAN population-based 
Spanish study reported the prevalence of OH as 
8.1% amongst hypertensive older adults [Saez 
et  al. 2000], whilst a study of community- 
dwelling British women reported a prevalence of 
OH of 79% in hypertensive women aged 60–80 
years [Kamaruzzaman et  al. 2010]. The use of 
antihypertensives is commonly implicated in OH 
[Kamaruzzaman et al. 2010]. However, knowing 
that hypertension is of itself an important risk 
factor for OH, the coexistence of these condi-
tions can pose a dilemma for clinicians. 
Symptomatic OH may manifest as dizziness, 
light-headedness and syncope and thus is a major 
cause of falls in the older person [Rubenstein 
et al. 1990]. In the MOBILIZE Boston study of 
more than 700 community-dwelling older peo-
ple, OH in the context of uncontrolled hyperten-
sion (BP > 140/90) was associated with a 2.5 
times greater risk of falls than in those with 
uncontrolled hypertension but without OH 
[Gangavati et  al. 2011]. Nonetheless, a relaxa-
tion in BP goals, combined with a stepwise 
approach to discontinuing antihypertensives if 
three or more are prescribed is a sensible 
approach [Onder et al. 2014]. Renin–angiotensin 
system blockers and selected CCBs are less likely 
to cause OH in comparison to other antihyper-
tensive classes and therefore may be considered 
an appropriate switch. Splitting doses and 
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night-time dosing of one antihypertensive, if 
more than one required, may help to alleviate 
symptomatic OH. Other medication classes can 
precipitate OH, for example, tricyclic antidepres-
sants, therefore discontinuing or reducing anti-
hypertensive drugs should be considered within a 
wider medication assessment.

Hypertension and falls
Falls are a major cause of harm to older people 
and usually take place in the context of multiple 
risk factors, including impaired balance, OH and 
polypharmacy [Rubenstein, 2006]. Evidence for a 
direct association between the use of antihyper-
tensives and falls in older adults has been conflict-
ing [Leipzig et  al. 1999; Woolcott et  al. 2009; 
Zang, 2013]. A 2009 meta-analysis investigated 
the main drug classes associated with falls in older 
adults [Woolcott et al. 2009]. It found that the use 
of antihypertensives in those older than 75 years 
was not associated with falls, whilst there was  
an association in those included studies with an 
average age less than 75 [Woolcott et al. 2009]. A 
nationally representative sample of older US citi-
zens (mean age 80 years) found that antihyperten-
sive medication use is not associated with risk for 
a first fall [Tinetti et al. 2014]. However, for older 
adults with a history of falls, the use of antihyper-
tensives more than doubles the risk of a serious 
fall-related injury. It also appears that the risk of 
falls and serious injury, for example, hip fracture 
with use of antihypertensives, is partly dependent 
on the duration for which patients have been using 
the medication [Tinetti et al. 2014]. Older patients 
recently started (last 8 weeks) on antihyperten-
sives or had their treatment intensified seem to be 
at the highest risk of falls and hip fracture due to 
hypotension [Butt et al. 2012; Shimbo et al. 2016]. 
In contrast, over the longer term, there is evidence 
to suggest that some classes of antihypertensive 
drugs (calcium-channel blockers, thiazide-like 
diuretics and beta-blockers) can be protective 
against the risk of hip fracture, and this was also 
indicated in the HYVET trial [Peters et al. 2010; 
Ruths et  al. 2015]. These complex associations 
require further epidemiological and biomedical 
investigation.

Researchers investigating the preferences for 
using antihypertensives in older people with 
hypertension and falls risk, found that approxi-
mately half the older people surveyed preferred to 
take antihypertensive medications to reduce CV 
risk at the expense of increasing their falls risk, 

whilst the other half would avoid the medicines 
[Tinetti et al. 2008].

Hypertension and cognitive impairment
The risk of both hypertension and dementia 
increases with advancing age [Kennelly et  al. 
2009]. The prevalence of dementia in the over-65 
population is estimated at 6.5% in the UK, and 
the prevalence of milder cognitive impairment is 
likely to be higher [Banerjee, 2013].

Systematic review of observational studies and 
expert consensus has shown that hypertension 
through midlife is an important modifiable risk 
factor for the development of dementia [Deckers 
et  al. 2015], and pooled analysis found that 
midlife hypertension increases the risk of demen-
tia by 61% [Barnes and Yaffe, 2011]. Uncertainty 
remains, however, as to whether blood-pressure 
lowering with antihypertensives can modify the 
risk of developing dementia in hypertensive 
patients with no prior cerebrovascular disease 
[McGuinness et  al. 2009; Hughes and Sink, 
2016]. The Syst-Eur placebo-controlled trial 
indicated that long-acting CCBs could reduce the 
risk of developing dementia by 55% in older 
hypertensive patients [McGuinness et al. 2009]. 
Meanwhile, the HYVET and MRC trials, in 
which the primary active treatment was a diuretic, 
demonstrated no significant risk reduction in 
dementia incidence [McGuinness et al. 2009].

Older adults with dementia are at higher risk of 
OH, polypharmacy, including adverse drug reac-
tions, and frailty [Welsh et  al. 2014]. This 
increased vulnerability, along with an impaired 
capacity to share in the decision-making process, 
means that prescribing antihypertensives in this 
population must be done very cautiously. In the 
absence of guidance, as mentioned above, the 
CRIME panel recommended avoidance of strin-
gent BP targets and polypharmacy in older adults 
with cognitive impairment [Onder et al. 2014].

The CV benefit of treating hypertension in older 
adults shown in Table 2 cannot be extrapolated 
to people with dementia, given their under- 
representation in trials. A systematic review of 
observational studies of hypertension treatment 
in people with dementia reported hypertension as 
a comorbidity in 45% of people with dementia, 
and 73% were prescribed treatment [Welsh et al. 
2014]. Diuretics were the most commonly pre-
scribed treatment [Welsh et  al. 2014], despite 
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evidence suggesting that these are amongst the 
least well tolerated antihypertensive class given 
their side effect of excessive urination [Tedla and 
Bautista, 2016]. Calcium channel blockers and 
ACE-Is appear to offer some protection against 
cognitive decline in older hypertensive patients 
[Tedla and Bautista, 2016], and given the relative 
intolerance of patients to diuretics, it may be  
sensible to avoid diuretics as a first-line antihyper-
tensive for people with coexisting hypertension 
and dementia.

Suggestions that can support safe medication use 
more broadly in patients with cognitive impair-
ment are made in a later section of this paper.

Which antihypertensive class should be used in 
older adults?
Calcium-channel blockers and ACE-I are the 
most commonly prescribed antihypertensive 
classes in the older population [Jarari et al. 2015]. 
Nevertheless, meta-analyses have shown that 
there is not one antihypertensive class that is 
superior to others for all patients, and the benefit 
of antihypertensive therapy in reducing the risk of 
stroke and major CV events is largely driven by 
the lowering of blood pressure per se rather than 
the choice of drug [Thomopoulos et  al. 2015; 
Law et al. 2009]. Only Diuretics and CCBs were 
shown in recent meta-analyses to reduce all-cause 
mortality in association with lowering BP although 
the absence of this beneficial effect in other classes 
may be due to trial design rather than inferiority 
of renin–angiotensin system blockers and beta-
blockers. Beta-blockers are generally not the first-
line drug of choice in treating hypertension, with 
the exception of cases where there is evidence  
of pre-existing CVD, as they have been shown  
to offer less benefit compared with the other  
main classes of antihypertensive drugs [Medical 
Research Council Working Party, 1992; 
Lindholm et  al. 2005; Musini et  al. 2009]. The 
absolute differences in benefit are nonetheless 
marginal and therefore the choice of therapy 
should primarily be guided by patient’s prefer-
ence with consideration of their comorbidities to 
optimize patient tolerance, adherence and thus 
health outcomes. Specific antihypertensive classes 
that have potentially beneficial or unfavourable 
drug–disease interactions are shown in Table 3, 
which can help guide practitioners in their choice 
of antihypertensive classes [Bulpitt et  al. 1999; 
Rajkumar and Bulpitt, 2000; Mancia et al. 2013; 
Weber et al. 2014].

Practical approach: some key considerations 
when prescribing antihypertensives to the 
older person

Before prescribing: is there a strong indication 
to start pharmacological management?
Antihypertensives are prescribed to manage the 
risk of hypertension with the view to a long-term 
benefit. The numbers NNT, shown in Table 2, 
are following multiple years of treatment, and 
therefore it must be considered whether your 
patient is likely to benefit from this medication 
during their remaining lifetime [Holmes et  al. 
2013]. The BEGIN algorithm is a novel tool 
developed by the authors of this paper, combin-
ing geriatric and pharmacy expertise, to support 
prescribers when considering whether pharma-
cological therapy should begin (Figure 1). 
Remember that if you would not start a therapy in 
your patient then you probably should not con-
tinue it either. The ‘start low, go slow’ approach 
to medication prescribing in older adults is an 
important approach to the use of antihyperten-
sives [Pretorius et al. 2013].

Prescribing: does the patient understand the 
benefits of using this medication within their 
individual context?
Older patients commonly feel that they have not 
been provided adequate information about their 
medications by the prescribing practitioner 
[Paulino et al. 2004]. Poor health literacy is asso-
ciated with worse health outcomes, including pre-
mature mortality [Berkman et  al. 2011]. The 
health system and health professionals have a 
duty to support the health literacy of patients to 
reduce the risk of adverse outcomes. ‘Teach-
back’ is a method which is evidence driven and 
can help to ensure that a patient has sufficiently 
understood the healthcare information provided 
to them [Sudore and Schillinger, 2009]. Teach-
back involves asking the patient to repeat back in 
their own words the key information that the 
practitioner has provided and, if necessary, 
reteaching the information. This is simple and 
effective to increase a patient’s understanding of 
information, but requires patience and potentially 
more consultation time [Griffey et al. 2015].

Is the patient likely to adhere to the treatment?
The benefit of lowering blood pressure with anti-
hypertensives is highly dependent on patient 
adherence [Mazzaglia et al. 2009]. After 10 days 
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starting a new medication, one in three patients is 
nonadherent [Barber et al. 2004]. Nonadherence 
in older adults is associated with a multitude of 

complex factors that require exploration in an 
individual context (Table 4) [Steinman and 
Hanlon, 2010; Notenboom et al. 2014; Ryan and 

Table 3. Comorbidities that influence choice of antihypertensive.*

Diuretic Calcium 
channel 
blockers

Angiotensin 
converting 
enzyme-
inhibitor

Angiotensin 
receptor 
blocker

Beta-
blocker

Alpha-
blocker$

Asthma/COPD   
Gout   
Diabetes      
Aortic stenosis    

Bilateral renal artery stenosis   

Chronic kidney disease    

Constipation   
Urinary incontinence    
Benign prostatic hypertrophy 

Peripheral vascular disease   
Heart failure       
Bradycardia   

Post-MI      
Atrial fibrillation      
Angina     

, potential for additional benefit; , potential for harmful drug–disease interaction.
*Intensity of the interaction may have interclass and intraclass variations.
$Not first-line therapy, with the exception when considered in the context of comorbid benign prostatic hypertrophy.
COPD, chronic obstructive pulmonary disease; MI, myocardial infarction.

Figure 1. The BEGIN algorithm developed by the authors of this paper to help guide appropriate 
pharmacological intervention.
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Hill, 2016]. Where nonadherence to antihyper-
tensives is suspected, it is important that the con-
sultation covers three areas [Hameed et al. 2016]: 
(1) patient’s risk associated with raised blood 
pressure through using absolute numbers and 
visual aids, and contextualizing the risk by 
explaining the number of similar patients out of 
100 or 1000 that would be expected to suffer a 
CV event over ‘x’ years; (2) patient’s lifestyle, as 
this may not be conducive to adherence to regular 
medication dosages and this is an opportunity to 
revisit nonpharmacological approaches and 
potentially reduce pill burden with an agreed goal 
of higher BP target; (3) patient’s experience of 
medication use, particularly side effects, with 
consideration given to alternative pharmacologi-
cal agents, simplifying dosing regimens such as 
single-pill-combination drugs, and using more 
favourable preparations. Nurse prescribers and 
nurse-led clinics can be helpful interventions to 
improve blood pressure control in hypertensive 
patients [Clark et  al. 2010; Ali et  al. 2011];  
however, there is a need for robust exploration of 
the cost effectiveness of implementing such an 
intervention across primary care.

Has the patient been involved in the decision-
making process?
Shared decision making is ‘a process in which cli-
nicians and patients work together to select tests, 
treatments, management or support packages, 
based on clinical evidence and the patient’s 
informed preferences [Coulter and Collins, 
2011]. Where the benefits and harms of treat-
ment at an individual level are unknown in many 

cases of hypertension, a shared process of deci-
sion making is an ethical imperative and thus, an 
endpoint in itself. Nonetheless, it has been shown 
that patients attending consultations with shared 
decision making, and undergoing motivational 
interviewing approaches are more likely to adhere 
to treatment, better self-manage their long-term 
condition and show higher levels of satisfaction 
[Coulter and Collins, 2011; Elwyn et al. 2014]. 
Core components of a consultation embracing 
these patient-centred methods for the manage-
ment of hypertension include: (1) the patient nar-
rative and professional expertise inputting to a 
joint information gathering and sharing, (2) goal 
setting and action planning (3) agreeing a shared 
care plan where responsibilities are outlined both 
for the patient and professional [Coulter et  al. 
2013].

After prescribing: Who will monitor the 
treatment?
Monitoring of therapy often falls short of recom-
mended good practice and can cause significant 
harm [Steinman and Hanlon, 2010]. Each addi-
tional prescriber increases adverse drug events in 
older patients by 30% [Pretorius et  al. 2013]. 
Furthermore, patients over the age of 80 are less 
likely to achieve target BP with multiple doctors’ 
involvement in their care [Chowdhury et  al. 
2013]. Therefore, having one prescriber (e.g. 
GP) to take overall responsibility for all medica-
tion prescribing and review prevents silo prescrib-
ing for individual conditions and encourages a 
holistic approach. It is important that upon start-
ing a new antihypertensive there is a planned 

Table 4. Common barriers to adherence and potential solutions.

Common Barriers to adherence Potential solutions

Forgetfulness (1) Simplify medication regimen
(2) Consider an MCA e.g. blister pack
(3) Encourage carer or family involvement in supporting compliance

Patient beliefs about medication use (1)  Explore ideas, concerns, expectations and establish shared 
treatment goals

(2) Signpost to reliable sources of information
Practical difficulty with medication 
use

(1)  Consider most appropriate formulation and administration aid to 
reduce difficulties (consult pharmacist as required)

(2) Simplify pill regimen and pill burden
Adverse drug reactions (1)  Ensure sufficient and comprehensible provision of information 

regarding common side-effects
(2)  Monitor and re-evaluate benefit and harms of new prescription 

at regular intervals

MCA, medication-compliance aid.
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review date in the near future [Pretorius et  al. 
2013]. The patient can be advised that if they 
have problems with the therapy prior to this 
review then they should be in contact with you as 
the prescriber. A good communication channel 
and reassurance of support from a single port of 
call is empowering for the older person and is 
likely to encourage the patient to report any 
adverse events early and maintain compliance.

When should antihypertensive medications be 
reduced or stopped?
The cessation of a medication with the intent to 
manage polypharmacy, pill burden and improve 
health outcomes is known as ‘deprescribing’ 
[Page et al. 2016b]. The rationale for deprescrib-
ing antihypertensives needs to be considered in 
the individual context. It needs to consider the 
actual adverse effects experienced and the blood 
pressure target recommended for that individual 
[Page et al. 2016b]. Where practical, the antihyper-
tensive medication should to be tapered to avoid 
rebound hypertension. The DANTE study in the 
Netherlands found that deprescribing antihyper-
tensives in older adults with mild cognitive deficit 
resulted in modest increases in SBP 7.4 mmHg 
(95% CI, 3.0–11.7) and DBP 2.6 mmHg (95% 
CI, 0.3–4.9) [Moonen et al. 2015].

A recent randomized controlled trial of depre-
scribing antihypertensives in older people having 
frequent falls or OH found no increase in mortal-
ity amongst those patients that antihypertensives 
were deprescribed for [Potter et al. 2016]. Indeed, 
observational data suggests that approximately 
one in four people who are normotensive while 
taking antihypertensive medications will remain 
normotensive after ceasing it [Iyer et al. 2008]. If 
they return to a hypertensive state, this often hap-
pens within the first month and usually within the 
first year. Lower blood pressure while on treat-
ment and monotherapy are correlated to greater 
likelihood of remaining normotensive after with-
drawing treatment [Iyer et al. 2008].

Conclusion
There is a fine line between providing benefit and 
harm with the pharmacological management of 
hypertension in older adults, however it is cur-
rently unclear where this line sits. A target blood 
pressure of <150/90 mmHg appears beneficial to 
reduce CV morbidity and mortality in otherwise 
well individuals. The over-65 age group is the 

most medically heterogeneous population, and a 
‘one size fits all’ approach is not in their best 
interests. Therefore, individualized decisions in 
the context of commonly encountered conditions 
(multimorbidity, frailty, falls and cognitive 
impairment) are crucial to a patient-centred and 
effective management plan. Functional and cog-
nitive impairment, patient preference and shared 
decision making are key elements to safe 
prescribing.

Further research is needed to determine the opti-
mal target to which BP should be lowered, and 
whether there is benefit from using antihyperten-
sives in frail older adults and those over 90 years 
of age.
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Abstract

It is not known how clinicians assess polypharmacy or the medication-related

characteristics that influence their assessment. The aim of this study was to

examine the level of agreement between clinicians when assessing polypharmacy

and to identify medication-related characteristics that influence their assessment.

Twenty cases of patients with varying levels of comorbidity and polypharmacy

were used to examine clinician assessment of polypharmacy. Medicine-related

factors within the cases included Beers and STOPP Criteria medicines, falls-risk

medicines, drug burden index (DBI) medicines, medicines causing postural

hypotension, and pharmacokinetic drug–drug interactions. Clinicians were asked

to rate cases on the degree of polypharmacy, likelihood of harm, and potential

for the medication list to be simplified. Inter-rater reliability analysis, correla-

tions, and multivariate logistic regression analyses were conducted to identify

medicine factors associated with clinicians’ assessment. Eighteen expert clinicians

were recruited (69.2% response rate). Strong agreement was observed in clini-

cians’ assessment of polypharmacy (intraclass correlation coefficients

[ICC] = 0.94), likelihood to cause harm (ICC = 0.89), and ability to simplify

medication list (ICC = 0.90). Multivariate analyses demonstrated number of

medicines (P < 0.0001) and DBI scores (P = 0.047) were significantly associated

with assessment of polypharmacy. Medicines associated with harm were signifi-

cantly associated with the number of medicines (P = 0.01) and Beers criteria

medicines (P = 0.003). Ability to simplify the medication regimen was signifi-

cantly associated with number of medicines (P = 0.03) and medicines from the

STOPP criteria (P = 0.018). Among clinicians, strong consensus exists with

regard to assessment of polypharmacy, medication harm, and ability to simplify

medications. Definitions of polypharmacy need to take into account not only

the numbers of medicines but also potential for medicines to cause harm or be

inappropriate, and validate them against clinical outcomes.

Abbreviations

ICC, intraclass correlation coefficients; DBI, drug burden index; MACS, multidisci-

plinary ambulatory consultation service.
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Introduction

The presence of multiple chronic conditions (multimor-

bidity) is common in the older population (Wallace et al.

2015). As a consequence, multiple medicine use or

polypharmacy is also common in the older population, to

control symptoms, prevent disease complications, and

prevent development of new medical conditions (Wallace

et al. 2015). A recent population-based UK study

reported that 40% of those aged 65 years and older are

dispensed five or more medications, with 17.2% dis-

pensed 10 or more medications (Guthrie et al. 2015). As

the population worldwide continues to age, the preva-

lence of polypharmacy and the average number of medi-

cations that older adults take each day is increasing

(Hovstadius et al. 2010; Guthrie et al. 2015). While these

medications have the potential to achieve substantial ben-

efits, they can also result in substantial harms (Hilmer

and Gnjidic 2009). Polypharmacy is independently associ-

ated with poor clinical outcomes in older adults, includ-

ing falls, frailty, impaired cognition, increased hospital

admissions, and adverse drug reactions (Hajjar et al.

2007; Hilmer and Gnjidic 2009; Gnjidic et al. 2012).

Increasing numbers of medications is associated with

increasing risk of adverse events; the likelihood of an

older person having an adverse drug event increases from

10% if one medication is taken to 75% if five or more

medications are used (Byles et al. 2003).

Polypharmacy is strongly associated with increased use

of potentially inappropriate medicines (Steinman et al.

2006). An inappropriate medication is one where the

potential harms of the medication use outweigh the

potential benefits, or where the use of the medication

does not align with the individual’s preferences and/or

goals of care. Explicit lists of medications which are con-

sidered to be potentially inappropriate in older adults due

to their high risk of harm in this population, such as the

Beers and STOPP/START criteria have been developed

(O’Mahony et al. 2015; The American Geriatrics Society

Beers Criteria Update Expert Panel, 2015) and use of

potentially inappropriate medicines has been shown to be

independently associated with medication-related harms

(Cahir et al. 2014).

Polypharmacy in older adults may be paradoxically

associated with undertreatment (Kuijpers et al. 2008;

Cherubini et al. 2012). That is, despite the number of

medications taken, older adults are less likely to be pre-

scribed one or more medicines indicated for the condi-

tions present, potentially reducing quality of life and

survival benefits (Kuijpers et al. 2008; Cherubini et al.

2012). This highlights the need to assess the overall qual-

ity and appropriateness of the medication regime and not

just the count of medications taken.

Polypharmacy has been defined in many ways. Concur-

rent regular use of five or more medications is the most

commonly used, but definitions between two and ten

concurrent medications have been used (Turner et al.

2015). However, the number of medications may not be

the best indicator of prescribing quality in a clinical set-

ting and differentiation between appropriate and inappro-

priate polypharmacy may be more relevant (Belfrage et al.

2015; Garfinkel and Bahat 2015; Scott et al. 2015). Given

that there is a large degree of ambiguity in the definition

of polypharmacy, we sought to examine the level of

agreement between clinicians when presented with a

patient’s medication list in their assessment of polyphar-

macy and to identify medication-related characteristics

that influence their assessment of polypharmacy.

Materials and Methods

The study protocol was approved by the Human Research

Ethics Committee of the Royal Adelaide Hospital (HREC/

15/RAH/420).

Clinical expert recruitment, distribution of
questionnaire, and data collection

We invited national (Australian) clinical experts in the

field of polypharmacy and deprescribing to participate in

our study. Participants were identified based on their

prior research in the subject matter, as well as those who

have prior or active involvement in the Australian Depre-

scribing Network. Participant recruitment was done by

email, utilizing an electronic survey software Qualtrics

(Farrell and Raman-Wilms 2015). Individual emails with

links to the questionnaire were generated and sent to each

expert inviting their participation. Completion of the

questionnaire was participant consent.

Case selection

Real life clinical cases were used to examine expert clini-

cian assessment of polypharmacy. Medications and

comorbid conditions of a total of 200 de-identified

patients who were seen as an outpatient in the Multidisci-

plinary Ambulatory Consultation Service (MACS) clinic

at the Royal Adelaide Hospital (Ho et al. 2014) between

2014 and 2015 were independently reviewed by two inves-

tigators (SS and GO) to determine the number of comor-

bidities and medications for each case. Each patient in

the MACS clinic is seen by a clinical pharmacist who con-

ducts a comprehensive medication history with the

patient with confirmation via a secondary source (e.g.,

GP list, pharmacy dispensing records). The criteria of

assessment included;
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1 Comorbid conditions: Only conditions, which are man-

aged by regular pharmacological treatment, were con-

sidered. Conditions that require intermittent

management such as migraines or infections, were

excluded unless prior documentation of severe disease

and hence requiring regular prophylaxis.

2 Medications: Only prescribed medications that are

taken regularly were included. Over the counter medi-

cations such as herbal remedies were excluded, as were

medications that are only used short term such as

antibiotics courses or as required pain relief.

In order to select a range of cases with varying number

of comorbidities and medications for expert clinical

assessment, the total number of comorbid conditions and

medications (as defined by the assessment criteria) were

stratified into tertiles of low, medium, and large. Two

cases from each tertile of comorbid conditions and medi-

cations were randomly selected using a random number

generator for inclusion in the study (Fig. 1). Two control

cases were also included; a positive control case for

polypharmacy with a total of 25 prescribed medications

and a negative control case with the patient taking one

prescribed medication. A total of 20 de-identified cases

were selected to be included in our study.

Determination of medication-related factors
influencing assessment of polypharmacy

For each of the 20 cases selected, the numbers of Beer’s

medicines(Campanelli 2012), STOPP criteria medicines

(O’Mahony et al. 2015), falls-risk medicines (Milos et al.

2014), Drug Burden Index (DBI) score (Hilmer et al.

2007), medicines causing postural hypotension, and

potential pharmacokinetic drug–drug interactions (Flock-

hart 2007) were calculated independently by two authors

(GO, SS). A summary of medication-related characteristics

of the cases included in the study is provided in Table 1.

Design of questionnaire

Each of the 20 cases were provided a common stem of

“This is a 67-year-old patient living independently in the

community”, in order to standardize the assessment of

polypharmacy independent of a patient’s age or func-

tional state.

Each case was given the same set of questions:

1 How would you rate this patient’s degree of polyphar-

macy from no polypharmacy (0) to extreme polyphar-

macy (10)?

2 How would you rate this patient’s medications based

on their ability to be associated with harm from no risk

of harm (0) to almost certain harm (10)?

3 How would you rate this patient’s medications based

on potential to have the medication list reduced or

simplified assuming that patient is compliant and that

you have infinite resources, from no potential to be

reduced or simplified (0) to maximum potential (10)?

Both the stem and set of questions were piloted with

the case scenarios by the research team with three sepa-

rate groups of other experts in polypharmacy, in iterative

steps to ensure face and content validity.

Statistical analysis

Inter-rater reliability analysis between expert clinical par-

ticipants for each of the three questions was conducted to

examine the intraclass correlation coefficients (ICC) for

each case. Inter-rater reliability was interpreted as slight

(0.00–0.20), fair (0.21–0.40), moderate (0.41–0.60), sub-
stantial (0.61–0.80), and almost perfect (0.81–1.00).(Lan-
dis and Koch 1977).

Shapiro–Wilk test of normality was used to examine if

the data for each of the variables were normally

Table 1. Overall medication-related characteristics of patient cases

included in study (n = 20).

Medication Characteristics Scores

Total number of medicines (mean � SD) 8.3 � 4.1

Beers criteria medicines (mean � SD) 1.0 � 1.2

STOPP criteria medicines, median (IQR) 0.5 (IQR 0–3.3)

Falls-risk medicines, median (IQR) 0 (IQR 0–1)

Drug burden index score, median (IQR) 0.5 (IQR 0–0.6)

Medicines causing postural hypotension,

(mean � SD)

1.6 � 1.2

Pharmacokinetic drug–drug interactions,

median (IQR)

3.5 (IQR 2-8)

Minimal
(1–6) 

Moderate 
(7–10) 

Large 
(11+) 

Minimal (1–6) 2 cases 2 cases 2 cases 

Moderate (7–10) 2 cases 2 cases 2 cases 

Large (11+) 2 cases 2 cases 2 cases Co
m

or
bi

d 
co

nd
it

io
ns

 (n
um

be
r)

 

Medications (number) 

Figure 1. Case selection based on number of medications and

comorbid conditions.
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distributed. Correlation analyses between each of the

three questions in the survey were conducted, using Pear-

son’s for normally distributed data and Spearman for

non-normally distributed data.

To identify medicine factors predictive of polyphar-

macy scores, medications likely to cause harm, and ability

to deprescribe, univariate linear regression was conducted.

Those variables with a P ≤ 0.10 in the univariate analyses

were then included in the backward stepwise multivariate

logistic regression analyses, with a significance level of

P < 0.05 assigned for inclusion in the final model. R2

value was used to assess the goodness-of-fit of the final

models.

All statistical analyses were performed using SPSS Ver-

sion 22 (SPSS Inc, Chicago, IL).

Results

Participant and case characteristics

Responses were received from a total of 18 expert clini-

cians from 26 invitations sent (69.2% response rate). Nine

of the participants were clinical pharmacists and nine

were medical practitioners, including general physicians,

geriatricians, and clinical pharmacologists.

Agreement between expert clinicians

There was strong agreement between each of the expert

clinicians included in the study and their assessment of

polypharmacy (ICC = 0.94), likelihood to cause harm

(ICC = 0.89), and ability to simplify the medication list

(ICC = 0.90).

Correlations of assessment of cases with
individual medication-related factors

There were significant correlations between clinicians’

polypharmacy scores given to the cases and the total

number of medications (R = 0.92, P < 0.0001), presence

of falls-risk medications (R = 0.54, P = 0.02), and their

DBI scores (R = 0.57, P = 0.01) (Table 2). Assessment of

the likelihood to cause harm in the cases presented was

significantly correlated with total numbers of medicines

(R = 0.68, P = 0.002), Beers criteria medicines (R = 0.69,

P = 0.001), falls-risk medicines (R = 0.67, P = 0.002),

DBI scores (R 0.68, P = 0.002), and presence of pharma-

cokinetic drug interactions (R = 0.50, P = 0.04)

(Table 2). For the assessment of ability to simplify the

medications, all of the medication-related factors were

positively correlated aside from medicines causing postu-

ral hypotension and pharmacokinetic drug–drug interac-

tions (Table 2).

Medication-related factors predictive of
expert clinical assessment scores

Multivariate analyses demonstrated that the number of

medicines (P < 0.0001) and the DBI scores (P = 0.047)

were significantly associated with the assessment of the

level of polypharmacy by the clinical experts (Table 3).

Table 2. Correlations of assessment of cases with individual medica-

tion-related factors.

Polypharmacy

score

Likelihood

to cause

harm

Ability

to simplify

Total number of

medicines1
R 0.92 0.68 0.67

P -value <0.0001 0.002 0.002

Beers criteria

medicines1
R 0.39 0.69 0.50

P -value 0.11 0.001 0.03

STOPP criteria

medicines

R 0.45 0.34 0.59

P -value 0.06 0.17 0.01

Falls-risk medicines R 0.54 0.67 0.58

P -value 0.02 0.002 0.01

Drug burden index R 0.57 0.68 0.57

P -value 0.01 0.002 0.01

Medicines causing

postural

hypotension

R 0.42 0.28 0.16

P -value 0.09 0.27 0.54

Pharmacokinetic

drug–drug

interactions

R 0.26 0.50 0.04

P -value 0.29 0.04 0.87

1Normally distributed data were examined using Pearson’s correlation

coefficient, and all other variables were examined using Spearman’s

correlation coefficient. Values highlighted in bold are statistically sig-

nificant.

Table 3. Stepwise multivariate analyses of medication-related factors

predictive of polypharmacy score, likelihood to cause harm, or ability

to simplify.

Medication Factor R2
Beta

(coefficient) t P -value

Polypharmacy score 0.89

Number of medicines 0.83 8.45 <0.0001

Drug burden index 0.21 2.17 0.047

Medicines associated

with harm

0.73

Number of medicines 0.57 4.01 0.01

Beers medicines 0.49 3.5 0.003

Ability to simplify

medicines

0.64

Number of medicines 0.44 2.41 0.03

STOPP criteria 0.48 2.65 0.018

Variables from the univariate analyses with a P < 0.10 were included

in the multivariate stepwise linear regression model and falls-risk med-

icine was excluded from the model to avoid collinearity with Drug

Burden Index (DBI).

R2 assesses goodness-of-fit of model.
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Clinical expert assessments of medicines associated with

harm were significantly associated with the number of

medicines (P = 0.01) and Beers criteria medicines

(P = 0.003). Ability to simplify the medication regimen

was significantly associated with number of medicines

(P = 0.03) and medicines from the STOPP criteria

(P = 0.018) (Table 3).

Discussion

To the best of our knowledge, this is the first study to

explore quantitatively, how clinicians assess polypharmacy

and the influence of medication-related factors on their

assessment. Despite the varying existing definitions of

polypharmacy, and the fact that we did not provide any

guidance or definition for polypharmacy in our survey or

invitation, we have shown that there is a very strong con-

sensus between expert clinicians with regard to assessment

of polypharmacy, medication harm, and ability to sim-

plify medications. Of the medication-related factors exam-

ined, the number of medicines and the DBI scores were

positively associated with assessment of the level of

polypharmacy. Number of medicines was also associated

with clinician assessment of medicines that are likely to

cause harm and ability to simplify medication regimen, as

was the presence of Beers Criteria and STOPP medicines,

respectively.

While there was a strong association between number

of medicines prescribed to patients and assessment of

polypharmacy, this study has shown that the presence of

medicines commonly associated with harm particularly in

the older population (DBI, Beers and STOPP medicines),

significantly influences clinicians assessment of appropri-

ateness of medication regimens. It should be highlighted

that these assessments were made without the provision

of these lists/tools by the research team.

Both the Beers and STOPP Criteria are designed to

assist health care professionals in identification of poten-

tially inappropriate medication use in older adults (Cam-

panelli 2012; O’Mahony et al. 2015). A number of studies

have found that the use of STOPP was more likely to

identify serious adverse drug events in hospitalized

patients, a wider range of medication-related problems

and is a more effective tools for reducing inappropriate

medication use, by comparison to the Beers criteria (Cur-

tain et al. 2013). In this study, Beers criteria medicines

were associated with clinicians’ assessment of inappropri-

ate medicines most likely to be associated with harm and

STOPP medicines most likely to be minimize medication

regimens, reflecting the specific focus and utilization of

these prescribing tools.

A strength of this study is the utilization of de-identi-

fied “real-world” cases and the random selection of cases,

with an even distribution of the number of medications

and comorbidities, ensuring applicability of the assess-

ments to current practice. However, there are limitations

to our study. The number of cases clinicians assessed was

chosen to maximize variability of the cases, with the use

of stratified random selection, while minimizing the

potential for respondent fatigue, and is possible that par-

ticipants did not receive a full scope of all possible num-

bers of medications and specific medication

combinations. Secondly, we also excluded all over-the-

counter medications that were not prescribed regularly by

their doctors. Over-the-counter medications can be an

important contributor to the problem of polypharmacy.

Approximately one-third of older Australians take at least

one over-the-counter or complementary medication and

these medications can cause harm and may contribute to

potentially unknown drug–drug and drug-disease interac-

tions (Goh et al. 2009).

In summary, this study demonstrates that despite vary-

ing definitions of polypharmacy in the literature, when a

group of clinical experts in polypharmacy assess medica-

tion lists there was a high degree of agreement on scoring

of polypharmacy, as well as the assessment of risks of

harm and potential for deprescribing. We have also

shown that the perception of polypharmacy correlates

with several aspects of medication use; the strongest cor-

relation was with the number of medications used, but

was also associated with various measures of the potential

for the medicine to cause harm, and to be inappropriate.

Future research on definitions of polypharmacy should

take these factors into account, and validate them against

clinical outcomes.
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publication as presented in chapter three. 

Citation

Page AT, Clifford RM, Potter K, Etherton-Beer CD. A concept analysis of  deprescribing

medications in older people. Journal of  Pharmacy Practice and Research. 2017. Accepted
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Supplementary File: Word Frequency in the deprescribing definitions 
 
Word Count Weighted 

Percentage 
process 31 5.12% 
potential 17 2.81% 
discontinuing 13 2.15% 
inappropriate 13 2.15% 
medication 13 2.15% 
care 12 1.98% 
medications 12 1.98% 
withdrawal 12 1.98% 
benefits 11 1.82% 
drugs 11 1.82% 
polypharmacy 11 1.82% 
existing 10 1.65% 
identifying 10 1.65% 
patient 10 1.65% 
supervised 10 1.65% 
tapering 10 1.65% 
goals 9 1.49% 
individual 9 1.49% 
stopping 9 1.49% 
systematic 9 1.49% 
current 8 1.32% 
outcomes 8 1.32% 
benefit 7 1.16% 
expectancy 7 1.16% 
functioning 7 1.16% 
harms 7 1.16% 
improving 7 1.16% 
level 7 1.16% 
life 7 1.16% 
medicines 7 1.16% 
outweigh 7 1.16% 
preferences 7 1.16% 
values 7 1.16% 
cessation 6 0.99% 
context 6 0.99% 
goal 6 0.99% 
health 6 0.99% 
managing 6 0.99% 
potentially 6 0.99% 
reducing 6 0.99% 
within 6 0.99% 
harm 5 0.83% 
harmful 5 0.83% 
instances 5 0.83% 
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longer 5 0.83% 
professional 5 0.83% 
reduce 5 0.83% 
unnecessary 5 0.83% 
causing 4 0.66% 
risks 4 0.66% 
cause 3 0.50% 
consideration 3 0.50% 
improve 3 0.50% 
medical 3 0.50% 
patients 3 0.50% 
planned 3 0.50% 
providing 3 0.50% 
therapy 3 0.50% 
use 3 0.50% 
withdrawing 3 0.50% 
act 2 0.33% 
actual 2 0.33% 
adverse 2 0.33% 
assessed 2 0.33% 
basis 2 0.33% 
consequences 2 0.33% 
drug 2 0.33% 
ethics 2 0.33% 
evidence 2 0.33% 
followed 2 0.33% 
indicated 2 0.33% 
may 2 0.33% 
medicine 2 0.33% 
ongoing 2 0.33% 
optimisation 2 0.33% 
pims 2 0.33% 
reduction 2 0.33% 
regimens 2 0.33% 
required 2 0.33% 
risk 2 0.33% 
systematically 2 0.33% 
therapeutic 2 0.33% 
used 2 0.33% 
account 1 0.17% 
active 1 0.17% 
advanced 1 0.17% 
age 1 0.17% 
aim 1 0.17% 
aiming 1 0.17% 
approach 1 0.17% 
associated 1 0.17% 
available 1 0.17% 
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beneficial 1 0.17% 
best 1 0.17% 
broader 1 0.17% 
capacity 1 0.17% 
ceasing 1 0.17% 
clinical 1 0.17% 
collaborative 1 0.17% 
considerable 1 0.17% 
continuum 1 0.17% 
decrease 1 0.17% 
deemed 1 0.17% 
define 1 0.17% 
denying 1 0.17% 
deprescribing 1 0.17% 
diagnosis 1 0.17% 
different 1 0.17% 
dose 1 0.17% 
doses 1 0.17% 
due 1 0.17% 
effective 1 0.17% 
effects 1 0.17% 
either 1 0.17% 
elderly 1 0.17% 
eligible 1 0.17% 
emotional 1 0.17% 
encompasses 1 0.17% 
events 1 0.17% 
evolution 1 0.17% 
function 1 0.17% 
given 1 0.17% 
giving 1 0.17% 
good 1 0.17% 
greatly 1 0.17% 
help 1 0.17% 
identify 1 0.17% 
illness 1 0.17% 
including 1 0.17% 
ineffective 1 0.17% 
ing 1 0.17% 
limited 1 0.17% 
minimise 1 0.17% 
misdiagnosis 1 0.17% 
modifying 1 0.17% 
morbidity 1 0.17% 
multi 1 0.17% 
needed 1 0.17% 
non 1 0.17% 
number 1 0.17% 
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offs 1 0.17% 
older 1 0.17% 
optimise 1 0.17% 
optimising 1 0.17% 
outcome 1 0.17% 
part 1 0.17% 
particularly 1 0.17% 
people 1 0.17% 
personal 1 0.17% 
physical 1 0.17% 
points 1 0.17% 
polypharmacyrational 1 0.17% 
population 1 0.17% 
preference 1 0.17% 
prescribed 1 0.17% 
prescribing 1 0.17% 
previous 1 0.17% 
problem 1 0.17% 
problems 1 0.17% 
proposed 1 0.17% 
rather 1 0.17% 
related 1 0.17% 
reviewing 1 0.17% 
safely 1 0.17% 
severity 1 0.17% 
simply 1 0.17% 
situation 1 0.17% 
standardised 1 0.17% 
status 1 0.17% 
stepwise 1 0.17% 
stop 1 0.17% 
supportive 1 0.17% 
taking 1 0.17% 
term 1 0.17% 
therapies 1 0.17% 
thus 1 0.17% 
trade 1 0.17% 
treatment 1 0.17% 
trial 1 0.17% 
true 1 0.17% 
unfavourable 1 0.17% 
using 1 0.17% 
view 1 0.17% 
way 1 0.17% 
yet 1 0.17% 
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Appendix C: Supplementary files presented with 
the work  in chapter four

The files presented in this appendix were published as appendices to the protocol presented 

in chapter four. 

Additionally, the systematic review protocol as registered in the Prospero International 

prospective register of  systematic reviews is presented in this appendix.

Citation

Page AT, Khalil H, Etherton-Beer CD, Clifford RM, Potter K. The efficacy of  deprescribing 

interventions on health outcomes in people aged over 65 years: a systematic review protocol. 

The JBI Database of  Systematic Reviews and Implementation Reports. 2014;12(4):124-134.    
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JBI Database of Systematic Reviews & Implementation Reports  2014;12(4) 124 - 134 

 

10.11124/jbisrir-2014-1394 Page 131 

Appendix I: Appraisal instruments 
MAStARI appraisal instrument 
this is a test message 

 
Insert page break 
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JBI Database of Systematic Reviews & Implementation Reports  2014;12(4) 124 - 134 

 

10.11124/jbisrir-2014-1394 Page 132 

this is a test message 

 
Insert page break 
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JBI Database of Systematic Reviews & Implementation Reports  2014;12(4) 124 - 134 

 

10.11124/jbisrir-2014-1394 Page 133 

Appendix II: Data extraction instruments 
MAStARI data extraction instrument 

 
Insert page break 
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JBI Database of Systematic Reviews & Implementation Reports  2014;12(4) 124 - 134 

 

10.11124/jbisrir-2014-1394 Page 134 
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 PROSPERO International prospective register of systematic reviews

 
The efficacy of deprescribing interventions on health outcomes in people aged over

65 years: a systematic review protocol
Amy Page, Hanan Khalil, Christopher Etherton-Beer, Rhonda Clifford, Kathleen Potter

 
 Citation
Amy Page, Hanan Khalil, Christopher Etherton-Beer, Rhonda Clifford, Kathleen Potter. The efficacy of deprescribing
interventions on health outcomes in people aged over 65 years: a systematic review protocol. PROSPERO
2014:CRD42014009887 Available from  
http://www.crd.york.ac.uk/PROSPERO_REBRANDING/display_record.asp?ID=CRD42014009887  

Review question(s)
The objective of this review is to identify the effectiveness of deprescribing interventions on health-related outcomes. 

More specifically, the objectives are to identify the effectiveness of deprescribing interventions on health, quality of
life and mortality in older people, defined as those aged 65 years and above. 

Searches
The search strategy aims to find both published and unpublished studies. A three-step search strategy will be utilized
in this review. An initial limited search of MEDLINE and CINAHL will be undertaken, followed by analysis of the
text words contained in the title and abstract, and of the index terms used to describe the article. A second search
using all identified keywords and index terms will then be undertaken across all included databases. Thirdly, the
reference lists of all identified reports and articles will be searched for additional studies. Studies published in English
will be considered for inclusion in this review. Studies published at any time up to the commencement of the search
will be considered for inclusion in this review. The databases to be searched include: 

EbscoHost (CINAHL Plus, Health Source: Nursing/Academic Edition, Academic Search Premier), Ovid (Medline,
DARE), Scopus and Web of Science. 

The search for unpublished studies will include: 

Relevant conference proceedings and abstracts, years 2009-current only (database restrictions), will be searched
through Elsevier (Embase). Theses and dissertations, in a similar area, will be identified by searching ProQuest
(Dissertations and Theses Global) 

Initial keywords to be used will be: 

• deprescribing 

• prescribing OR prescription OR drug OR medication OR polypharmacy 

combined with 

• inappropriate OR reduc* OR stop* OR withdraw* OR cessation OR ceas* OR discontinu* 

combined with 

• words to indicate aged 65 years and older: aged OR ageing OR 65 years OR geriatric OR older adult OR older OR
elderly OR veteran 

Types of study to be included
This review will consider both experimental and observational study designs including randomized controlled trials,
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non-randomized controlled trials, quasi-experimental, before and after studies, prospective and retrospective cohort
studies, case control studies and analytical cross sectional studies of deprescribing interventions of one or more
prescription medications in older people for inclusion.

Condition or domain being studied
Older people commonly use multiple medicines to manage chronic health conditions. In this population, medicines
are frequently associated with adverse drug reactions (ADRs), falls risk and may have a negative impact on both
cognition and quality of life. There is often genuine uncertainty whether the benefit or risk of taking the medication is
greater. 

Deprescribing is hypothesized as an intervention to reduce the risks associated with older people using medicines.
Deprescribing balances the expected benefits from medication against the known risks, accounting for potential drug
interactions, ADRs, co-morbidities and life expectancy. Deprescribing includes drug withdrawal, drug
discontinuation, tapering, or even substitution of the target medicine. Medications are tapered when a rebound
syndrome or physiological withdrawal is expected. 

Participants/ population
This review will consider studies that include people aged 65 years and older who are prescribed one or more regular
medications at the beginning of the study. 

65 years and older will be defined as studies where one of the following applies: 

• The mean participant age is 65 years or older. 

• Greater than 75% of participants are aged 65 years and older. 

• The data from people aged 65 years and older can be extracted. 

There will be no limitation on setting; therefore the review will include studies that are community-based, residential
care, or hospital-based.  

Studies that include only moribund, terminal, or palliative participants will be excluded. 

Intervention(s), exposure(s)
This review will consider studies that evaluate deprescribing by a health professional of one or more regular
prescription medications. These interventions include drug withdrawal, drug discontinuation, dose reduction and dose
tapering.

Comparator(s)/ control
These will be compared to either no comparator or usual care, namely the continuation of the prescribed medication.

Outcome(s)
Primary outcomes
This review will consider studies that include the following outcome measures: 

1. Mortality 

2. Physical Health 

• Physiological Measures (i.e. blood pressure, electrolytes) 

• Psychological Measures (i.e. Cornell Score) 

• Falls 

• Absence of adverse effects attributable to the deprescribed medicine(s) 
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3. Cognitive function 

4. Quality of Life (by standardized measure) 

5. Effect on medication regime (measured using a standard); e.g. Number of medications, Drug Burden Index score,
Medication Appropriateness Index, Prescribing Quality Index 2. 

6. Adverse Drug Withdrawal Events, which can be categorized into: 

• Emergence of a new condition 

• Return of the original condition 

• Physiological withdrawal 

• Idiopathic 

Secondary outcomes
none

Data extraction, (selection and coding)
Data will be extracted from papers included in the review using the standardized data extraction tool from JBI-
MAStARI . The data extracted will include specific details about the interventions, populations, study methods and
outcomes of significance to the review question and specific objectives. The original authors will be contacted if there
is missing information, or to clarify unclear data.

Risk of bias (quality) assessment
Papers selected for retrieval will be assessed by two independent reviewers for methodological validity prior to
inclusion in the review using standardized critical appraisal instruments from the Joanna Briggs Institute Meta-
Analysis of Statistics Assessment and Review Instrument (JBI-MAStARI) . Any disagreements that arise between the
reviewers will be resolved through discussion, or with a third reviewer.

Strategy for data synthesis
Quantitative data will, where possible, be pooled in statistical meta-analysis using JBI-MAStARI. All results will be
subject to double data entry. Effect sizes expressed as odds ratios (for categorical data) and weighted mean
differences (for continuous data) and their 95% confidence intervals will be calculated for analysis of the outcomes
for deprescribing each medication or medication class. Heterogeneity will be assessed statistically using the standard
Chi-square and also explored using subgroup analyses based on the different study designs included in this review.
Where statistical pooling is not possible, the findings will be presented in narrative form including tables and figures
to aid in data presentation where appropriate. 

Analysis of subgroups or subsets
Subgroup analysis will be undertaken of deprescribing a single medication rather than deprescribing two or more
medications. If possible, a subgroup analysis will be undertaken of participants aged under 80 years and those aged
over 80 years, or those with cognitive impairment compared to cognitively intact older people. 

Dissemination plans
If appropriate, the findings of this systematic review will inform Joanna Briggs Institute Best Practice Information
Sheets, Evidence summaries and Consumer Information Sheets.

Contact details for further information
Joanna Briggs Institute Synthesis Science Unit (JBI SSU)

Synthesis Science Unit (SSU) 

The Joanna Briggs Institute 
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Faculty of Health Sciences 

The University of Adelaide 

SA 5005 

AUSTRALIA 

jbiresearch@adelaide.edu.au

Organisational affiliation of the review
The Centre for Chronic Disease Management: an affiliated centre of the Joanna Briggs Institute

Review team
Mrs Amy Page, University of Western Australia, School of Medicine and Pharmacology, Western Australia,
Australia
Dr Hanan Khalil, 1.Monash University, School of Rural Health, University Department of Rural and Indigenous
Health, Victoria, Australia 2.The Centre for Chronic Disease Management: an affiliated centre of the Joanna Briggs
Institute
Professor Christopher Etherton-Beer, University of Western Australia, School of Medicine and Pharmacology,
Western Australia, Australia
Professor Rhonda Clifford, University of Western Australia, School of Medicine and Pharmacology, Western
Australia, Australia
Dr Kathleen Potter, University of Western Australia, School of Medicine and Pharmacology, Western Australia,
Australia

Anticipated or actual start date
14 January 2014

Anticipated completion date
19 December 2014

Funding sources/sponsors
Mrs Amy Page’s PhD candidacy (of which this research was conducted within) is funded by a University
Postgraduate Award (UPA) at the University of Western Australia, School of Medicine and Pharmacology

Conflicts of interest
None to declare for Professor Rhonda Clifford and Dr Hanan Khalil. 

. 

Professor Christopher Etherton-Beer, Dr Kathleen Potter and Mrs Amy Page are working on a deprescribing trial.

Other registration details
The Joanna Briggs Institute PRO # 1394

Language
English

Country
Australia

Subject index terms status
Subject indexing assigned by CRD

Subject index terms
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Aged; Aged, 80 and over; Drug Prescriptions; Humans; Inappropriate Prescribing; Polypharmacy

Reference and/or URL for protocol
http://www.joannabriggslibrary.org/index.php/jbisrir/editor/submission/1394

Stage of review
Ongoing

Date of registration in PROSPERO
23 May 2014

Date of publication of this revision
23 May 2014

DOI
10.15124/CRD42014009887

Stage of review at time of this submission Started Completed
Preliminary searches No   No 
Piloting of the study selection process   No   No 
Formal screening of search results against eligibility criteria   Yes   No 
Data extraction   No   No 
Risk of bias (quality) assessment   No   No 
Data analysis   No   No 

 
PROSPERO

International prospective register of systematic reviews
The information in this record has been provided by the named contact for this review. CRD has accepted this information in good
faith and registered the review in PROSPERO. CRD bears no responsibility or liability for the content of this registration record,

any associated files or external websites.
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The files presented here were published as supplementary file to the published paper 

presented in chapter five.

Citation

Page AT, Clifford RM, Potter K, Schwartz D, Etherton-Beer CD. The feasibility and the 

effect of  deprescribing in older adults on mortality and health: A systematic review. British 

Journal of  Clinical Pharmacology. 2016;82(3): 583-623.



Page 260Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

eFigure 1: Mortality associated with deprescribing 
interventions to reduce antipsychotic medications in 
randomized studies 

 

eFigure 2: Number of participants who experienced at least one fall 
associated with deprescribing interventions to reduce polypharmacy in 
randomized studies 
 

 
 

eFigure 3: Number of falls per participant associated with deprescribing 
interventions to reduce polypharmacy in randomized studies 
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eFigure 4: Adverse drug withdrawal effects associated with 
deprescribing interventions to reduce antipsychotic medications in 
randomized studies 

 
  

eFigure 5: Change in the Neuropsychiatric Index associated with 
deprescribing interventions to reduce antipsychotic medications in 
randomized studies 
	

 
  

eFigure 6: Systolic blood pressure associated with deprescribing 
interventions to reduce diuretics in randomized studies 
 

 

eFigure 7: Diastolic blood pressure associated with deprescribing 
interventions to reduce diuretics in randomized studies 
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eFigure 8: Successful withdrawal associated with deprescribing 
interventions to reduce benzodiazepine use in randomized studies 

 
 

eFigure 9: Non-vertebral fractures associated with deprescribing 
interventions to cease bisphosphonates in non-randomized studies 
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eTable 1: Included study characteristics by deprescribing target  

(non-randomized studies with concurrent control groups) 

References Deprescribing target Study design Setting 

Follow-up 
duration 
(weighted 
mean ± 
SD) 

Number of 
participants 
enrolled 

Gender 

Age of 
participants 
in years 
(weighted 
mean ± SD) 

Participants 
with 
dementia 

Withdrawal schedule 

Garfinkel 
2007 
Kroenke 
1990 
Muir 2001 
Pitkala 
2001 
Salonoja 
2012 
Van Der 
Velde 2007 
Yeh 2013 

Polypharmacy 

Two non-
randomized 
controlled 
studies 
 
One pseudo-
randomized 
controlled 
studies 
 
Three cohort 
studies 
 
One case-
control study 

Hospital 
(participants = 
1105; studies 
= 3) 
 
Community 
(participants = 
433; studies = 
3) 
 
Residential 
aged care 
(participants = 
67; studies = 
1)  

3.3 ± 3.4 1605 

498 
female, 
1080 
males 

71.2 ± 6.7 

Yes 
(313 
participants, 
studies = 3) 
 
Unclear 
(participants 
= 141; 
studies = 1) 
 

"Slowly tapered" (not 
defined) (participants = 
67; studies = 1)   
 
Not described 
(participants = 1538; 
studies = 6)  

Sjöblom 
2008 Diabetic therapies One cohort 

study 

Residential 
aged care 
facilities 

6 98 
57 
female, 
41 male 

84.4 ± 6.8 No 

Abruptly cease medicines 
except for insulin over 20 
units per day, in which 
case the dose was halved 

Derogar 
2013 

Acetylsalicylic acid 
One 
retrospective 
cohort study 

Hospital 

Not given 
(median of 
24.4 
months) 

118 
47 
female, 1 
male 

Not given 
(median age 
79 years) 

No Not described 
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da Silva 
2011 
Eastell 
2011 
Watts 2008 

Bisphosphonates 

One non-
randomized 
controlled 
study 
Two cohort 
studies 

Community 42 ± 13 910 
910 
female, 0 
male 

68.6 ± 0.9 No Not described 

Cunnington 
2012 

Dopamine agonist One case-
control study Community Not 

described 46 
15 
female, 
31 male 

70 ± 10 No Not described 

Fahy 2001 Lithium One case-
control study Community 19.5 ± 6.9 21 

20 
female, 1 
male 

77.6 ± 6.56 No Not described 

Somani 
1996 
Thapa 1994 

Antipsychotics 

Two non-
randomized 
controlled 
studies 

Residential 
aged care 
facilities 

6.3 ± 0.8 328 
242 
female, 
86 male 

83.0 ± 0.9 

Yes 
Participants 
= 325; 
studies = 2 

Discontinue the 
antipsychotic medicine 
after a maximum of four 
months by reducing the 
daily dose by a quarter of 
the regular daily dose 
each month for three 
months, then ceasing 
(participants = 57; studies 
= 1) 
 
Not described 
(participants = 271; 
studies = 1) 

Salzman 
1992 

Benzodiazepines One cohort 
studies 

Residential 
aged care 
facilities 

12 25 
20 
female, 5 
male 

83 
Yes 
All 25 
participants 

Individualized with 
gradual tapering of the 
benzodiazepine over two 
weeks without obvious 
discomfort 

Puustinen 
2014 

Benzodiazepine One historical 
cohort study Community 6 89 59 

female, 66.7 ± 7.2 No Withdrawn over one 
month and replaced it 
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30 male either with melatonin or a 
placebo 

Gaudig 
2011 

Anticholinesterase 
inhibitors 

One non-
randomized 
controlled 
study 

Community 1.5 723 
462 
female, 
261 male 

78.0 ± 0.5 
Yes 
All 723 
participants 

Not described 

Adams 
2009 

Tiotropium, inhaled 

One non-
randomized 
controlled 
study 

Community 0.75 921 

322 
females, 
599 
males 

65.2 ± 8.7 No Not described 

Jarad 
Corticosteroid and 
long-acting beta-2 
agonist, inhaled 

One cohort 
study Community  2 272 

119 
female, 
42 male 

Median 66 No 

Told to withdraw these at 
the participant's own 
discretion during the next 
7 days 
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eTable 2: Included study characteristics by deprescribing target  

(non-randomized studies without a concurrent control group) 

References Deprescribing target Study design Setting 

Follow-up 
duration 
months 
(weighted 
mean ± 
SD) 

Number of 
participants 
enrolled 

Gender 

Age of 
participants 
in years 
(weighted 
mean ± SD) 

Participants 
with 
dementia 

Withdrawal schedule 

Garfinkel 
2010 
Gerety 1993 
Hanlon 
1996 

Polypharmacy 
Three 
before-and-
after studies 

Community 
(participants 
= 278; 
studies = 2) 
 
Residential 
aged care 
facilities 
(participants 
= 132; 
studies = 1)  

10.6 ± 6.3 410 
50 
female, 
195 male 

74.5 ± 6.1 

Yes 
(Participants 
= 40; studies 
= 1)  

Not described 

Reeve 2015 

Proton pump 
inhibitors 

One before-
and-after 
study 

Community 6 6 2 female, 
4 male 70 ± 14 No 

Halve the dose every two 
weeks, and then if the 
participant remained 
symptom-free on the 
reduced dose to change 
the proton pump inhibitor 
from a daily dose to as 
required administration 

Henschke 
1981 

Potassium 
supplementation 

One before-
and-after 
study 

Residential 
aged care 
facilities 

3 33 0 female, 
33 male 70 No Not described 

Sambu 
2011 

Clopidogrel 75mg One before-
and-after Community 1 38 2 female, 

31 male 65.9 ± 8.2 No Not described 
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study 

Alsop 2001; 
Ekbom 
1994; 
Espeland 
1999 
Fotherby 
1994; 
Hajjar 2013; 
Hansen 
1983; 
Jimenez-
Candil 2005 
Lernfelt 
1990; 
Nadal 1994; 
Nelson 
2002 

Antihypertensive 

One open 
randomized 
controlled 
study used a 
three-by-two-
factorial 
 
One case-
control study 
 
One 
historical 
cohort study 
 
Seven 
before-and-
after study 

Community 
(participants 
= 2230; 
studies = 9) 
 
Community 
and hospital 
(participants 
= 78; studies 
= 1)  

40.6 ± 
23.1 2308 

1188 
female, 
897 male 

70.0 ± 4.8 No 

Withdrawn one at a time, 
with the dose reduced by 
half at weekly intervals to 
the lowest usual 
therapeutic dose then 
ceased (participants = 503, 
studies = 1). 
 
Tapered the dose over 
several days (participants 
= 355; studies = 2),	
 
Tapered the dose over 
three weeks (participants = 
53; studies = 1), 
 
Not described (participants 
= 344; studies = 4).	

Daly 1983 
Fonrose 
1974 
Macarthur 
1990 
Sommers 
1981 
Wilkins 
1985 

Digoxin 
Five before-
and-after 
studies 

Community 
(participants 
= 35; studies 
= 2) 
 
Residential 
care 
(participants 
= 64; studies 
= 3)  

7.7 ± 6.3 109 
81 
female, 
18 male 

69.8 ± 24.2 No 

Abruptly discontinued 
(participants =30; studies = 
1) 
 
Not described (participants 
= 79, studies = 4)	 

Straand 
1993 
Walma 
1993 

Diuretics 
Two before-
and-after 
studies 

Community 6 48 
36 
female, 
12 male 

80.7 ± 1.9 No 

Abruptly cease thiazide 
diuretics and frusemide 
where the daily dose was 
less than 40mg OR where 
the daily frusemide dose 
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was greater than 40mg, the 
daily dose was halved for 
one week before complete 
withdrawal (15 participants, 
studies = 1) 
 
Not described (participants 
= 33; studies = 1)  

Jackson 
2005 

Nitrates 
One before-
and-after 
study 

Community 3 55 0 female, 
55 male 65.2 No 

Half the nitrate dose for 
two days then ceased if no 
increase in symptoms 
occurred 

Coll 2000 Levothyroxine 
One before-
and-after 
study 

Residential 
aged care 
facilities 

3 22 
20 
female, 2 
male 

78 No 

Thyroid hormone therapy 
dose reduced by as close 
to one-half as was 
practically possible. Follow-
up thyroid-stimulating 
hormone level was 
measured approximately 1 
month later. If less than 7 
mU/L then thyroid hormone 
therapy discontinued. 

Esselinckx 
1977 

Prednisolone One blinded 
case series Community 6 18 

11 
female, 7 
male 

67 No 

Withdrawn abruptly, AND 
Gradually titrated at a 
mean rate of 1mg per 
month over a four- to five-
month period 

OrrWalker 
1997 

Bisphosphonate 
One before-
and-after 
study 

Community 12 22 
22 
female, 0 
male 

65.9 ± 6.5 No Not described 

Leder 2009 

Teriparatide 37mcg 
subcutaneously 

Two-single-
arm study Community 12 31 

17 
female, 
14 male 

65 ± 7 No Not described 
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Drimer 2004 Biperiden 
One before-
and-after 
study 

Hospital 0.3 27 
14 
female, 
13 male 

65.7 No 
Tapered over three days 
with one-third of the initial 
dose removed daily 

Hauser 
2000 

Levodopa/carbidopa 
or bromocriptine 

One before-
and-after 
study 

Community 0.5 31 Unstated 69.2 ± 1.5  No 

Adverse drug withdrawal 
effects 
Activities of daily living 
Unified Parkinson's 
Disease Rating Scale  

Bergh 2008; 
Lindström 
2007 

Antidepressants 
Two before-
and-after 
studies 

Residential 
aged care 
facilities 

27.4 ± 1.5 142 

including 
at least 
21 
females, 
2 males 

84.1 ± 6.59 
Yes 
All 
participants 

Taper the antidepressant 
over one week 
(participants = 21; studies 
= 1). 
 
Taper the antidepressant 
gradually and cease after 
six to eight weeks 
(participants = 119; studies 
= 1)STD-
Lindstr_x00f6_m-2007 

Flint 1999 

Antidepressants 
combined with 
Lithium 

One before-
and-after 
study 

Not 
described 24 21 Gender 

not stated 74.4 ± 6.6 No 

Titrate the antidepressant 
medication and, when 
applicable, adjunctive 
lithium over a period of 
eight weeks 

Horwitz 
1995 

Antipsychotics 
One study 
with two-
single arms 

Residential 
aged care 
facilities 

12 53 
44 
female, 9 
male 

82.7 

Yes 
 (participants 
= 52; studies 
= 1) 

Not described 

Azermai 
2013; Bergh 
2008; 
Fernandez 
2005 

Antipsychotic 
Three 
before-and-
after studies 

Community 
(participants 
= 6; studies = 
1) 
 

2.6 ± 2.1 69 
42 
female, 
27 male 

84 ± 0.0 

Yes 
(participants 
= 57; studies 
= 2)  

Individual titration schedule 
over two to eight weeks 
(participants = 6; studies = 
1)  
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Residential 
aged care 
facilities 
(participants 
= 23; studies 
= 1) 
 
Hospital 
(participants 
= 40; studies 
= 1)STD-
Azermai-
2013 

Abrupt discontinuation 
(participants = 40; studies 
= 1)  
 
Tapered over one week 
(participants = 23; studies 
= 1)  

Tsunoda 
2010 

Benzodiazepines 
One before-
and-after 
study 

Residential 
aged care 
facilities 

2 30 
13 
females, 
17 males 

79.1 ± 8.9 

Yes 
(participants 
= 7; studies 
= 1) 

Weekly reduction of 25% of 
the regular daily dose from 
baseline each week for 
three weeks 

Bourgeois 
2014 

Benzodiazepines and 
z-drugs, specifically: 
N05BA (anxiolytics), 
N05CD (hypnotics) 
N05CF (Z-drugs) 
 

One before-
and-after 
study 

Residential 
aged care 
facilities 

8 38 
27 
female, 
11 male 

84.3 No 

Not uniform, but proposed 
to be 25 % reduction either 
every one week or every 
two weeks. 

Minett 2003 

Anticholinesterase 
inhibitors 

Two-single-
arms studies Community 12 24 Not 

stated 81 

Yes 
(participants 
= 24; studies 
= 1) 

Abrupt 
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eTable 3: Results from randomized studies 
 

References Outcomes Deprescribing target 
Number of 
participant
s enrolled 

Results of outcome Heterogeneity 
Mean Difference (95% 
Confidence Interval) 

Odds Ratio (95% 
Confidence Interval) 

Chi-squared, degrees of 
freedom, p-value I2 

 
Mortality 

Dalleur 2014 
Pitkala 2014 
Potter 2016 
Allard 2001 
Beer 2011; 

García-gollarte 
2014 

Gallagher 2011; 
Gnjidic 2010; 
Hanlon 1996; 
Weber 2008 

Mortality Polypharmacy 3151  0.82 [0.61, 1.11] 
** 

Chi² = 11.64 
df = 9 

P = 0.23 
I² = 23% 

Jondeau 2009 Mortality Beta-blockers 147  1.14 [0.35, 3.72]  

Burr 1977; 
Myers 1982 Mortality Diuretics 183  3.21 [0.96, 10.70] # 

Chi² = 0.02 
df = 1 

P = 0.90 
I² = 0% 

Kutner 2015 Mortality Statins 371  0.87 [0.58, 1.31]  

Black 2006 
Black 2012 Mortality Bisphosphonates 2328  1.02 [0.46, 2.26]# 

Chi² = 3.23 
df = 1 

P = 0.07 
I² = 69% 

Tariot 1999 Mortality Carbamazepine 51  0.28 [0.01, 7.33]  

Bergh 2012 
Ulfvarson 2003 Mortality Antidepressants 198  1.13 [0.47, 2.69] 

Chi² = 0.06 
df = 1 

P = 0.81 
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I² = 0% 
Ballard 2004 
Ballard 2008 

Devanand 2012 
Ruths 2004 

Van Reekum 2002 

Mortality Antipsychotics 453  0.59 [0.33, 1.07]# 

Chi² = 3.06 
df = 4 

P = 0.55 
I² = 0% 

Habraken 1997 Mortality Benzodiazepine 55  0.10 [0.01, 1.93]  
Gaudig 2011; 
Scarpini 2011 Mortality Anticholinesterase inhibitors 139  4.63 [0.93, 23.12]  

Choudhury 2007 Mortality Corticosteroids, inhaled 261  0.14 [0.01, 2.67]  
 

Adverse drug withdrawal effects 

Hanlon 1996 
 

Adverse drug 
withdrawal 

effects: 
withdrawal 

Polypharmacy 208  118.07 [7.13, 1954.32]  

Cibere 2004 

Exacerbation of 
underlying 
condition 

(number of 
events) 

Glucosamine 137  0.90 [0.46, 1.77]  

Tariot 1999 

Exacerbation of 
underlying 
condition 

(number of 
events) 

Carbamazepine 137  0.90 [0.46, 1.77]  

Ulfvarson 2003 
Adverse effects 

symptoms* Antidepressant 52 3.13 [-0.33, 6.59]   

Bridges-Parlet 1997 
Devanand 2012 

Adverse drug 
withdrawal Antipsychotics 201  1.24 [0.51, 3.01]# Chi² = 2.16 

df = 2 
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Ruths 2004 effects: 
withdrawal 

P = 0.34 
I² = 7% 

 

Curran 2003 
 

Adverse drug 
withdrawal 

events 
measured using 

the 
benzodiazepine 

withdrawal 
scale 

Benzodiazepine 91 1.50 [-6.09, 9.09]   

Rice 2000 
Adverse drug 

withdrawal 
effects 

Prednisolone, oral 38  1.25 [0.35, 4.49]  

Rice 2000 

Exacerbation of 
underlying 

condition (rate 
of 

exacerbations) 

Prednisolone, oral 38 0.20 [-1.46, 1.86]   

Rice 2000 

Exacerbation of 
underlying 

condition (days 
until first 

exacerbation) 

Prednisolone, oral 38 -7.00 [-35.94, 21.94]   

Choudhury 2007 
 

Exacerbation of 
underlying 

condition (rate 
of 

exacerbations) 

Corticosteroids, inhaled 260 0.21 [-0.47, 0.89] 
   

Choudhury 2007 Exacerbation of Corticosteroids, inhaled 260  7.45 [0.36, 156.28  
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 underlying 
condition 

(number of 
events) 

 
Physical health 

Hanlon 1996 Adverse drug 
events Polypharmacy 169  0.66 [0.35, 1.24]  

Campbell 1999; 
Gallagher 2011; 
García-gollarte 

2015; 
Potter 2016; 
Weber 2008 

Falls, 
experiencing at 

least one 
Polypharmacy 2173  0.65 [0.40, 1.05] 

** 

Chi² = 10.90 
df = 4 (P = 0.03) 

 I² = 63% 
 

Campbell 1999; 
García-gollarte 

2015; 
Potter 2016; 

Falls, number of 
falls Polypharmacy 844  -0.11 [-0.21, -0.02]  

Chi² = 2.17 
df = 2 (P = 0.34); 

I² = 8% 
 

Tabloski 1998 Sleep latency Polypharmacy 20 -13.70 [-26.95, -0.45]   
Tabloski 1998 Sleep, total time Polypharmacy 20 -85.60 [-118.17, -53.03]   
Tabloski 1998 Sleep, wake 

after sleep 
onset 

Polypharmacy 20 -28.50 [-45.60, -11.40]   

Tabloski 1998 Sleep, number 
of wakes Polypharmacy 20 0.30 [-0.54, 1.14]   

Tabloski 1998 
Sleep - longest 
sleep period in 

minute 
Polypharmacy 20 -28.00 [-41.10, -14.90]   

Potter 2016 
Sleep quality 
(measured 
using the 

Polypharmacy 12 2.40 [-1.08, 5.88]   
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Pittsburgh 
Sleep Quality 

Index) 

Potter 2016 
Number of days 

bowels not 
opened 

Polypharmacy 66 -0.10 [-1.55, 1.35]   

Potter 2016 Number of 
bowel motions Polypharmacy 66 -0.10 [-3.08, 2.88]   

Potter 2016 
Fecal 

incontinence, 
any episodes 

Polypharmacy 66  0.47 [0.18, 1.27]  

Potter 2016 

Fecal 
incontinence, 

number of 
episodes 

Polypharmacy 66 1.00 [-3.47, 5.47]   

Patel 2013 Clinical events, 
major bleeds 

Rivaroxaban compared with 
warfarin 9620  3.64 [1.57, 8.42]  

Patel 2013 

Clinical events, 
acute 

cardiovascular 
events 

Rivaroxaban compared with 
warfarin 9620  3.73 [1.51, 9.21]  

Dawson 1999 
Pain-free 
walking 
distance 

Cilostazol 32 2.00 [-102.57, 106.57]   

Dawson 1999 
Pain-free 
walking 
distance 

Pentoxifylline 29 6.00 [-69.81, 81.81]   

Dawson 1999 
Maximum 
walking 
distance 

Cilostazol 32 29.00 [-89.79, 147.79]   

Dawson 1999 Maximum 
walking Pentoxifylline 29 25.00 [-71.94, 121.94]   
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distance 

Jondeau 2009 Dyspnea Antihypertensives (Beta-
blockers) 155 0.88 [0.26, 3.02]   

Moonen 2015 
Systolic blood 
pressure at 16 

weeks 
Antihypertensives 385 7.40 [3.10, 11.70]   

Moonen 2015 
Diastolic blood 
pressure at 16 

weeks 
Antihypertensives 385 2.60 [0.24, 4.96] 

   

Burr 1977; 
Myers 1982; 
Walma 1997 

Blood pressure, 
systolic Diuretics 368 9.73 [8.13, 11.33] 

Chi² = 6.90 
df = 2 

P = 0.03 
I² = 71% 

 

Burr 1977; 
Myers 1982; 
Walma 1997 

Blood pressure, 
diastolic Diuretics 367 3.99 [3.04, 4.94] 

Chi² = 2.08 
df = 2 

P = 0.35 
I² = 4% 

 

Burr 1977 Edema, 
decreased Diuretics 89  0.38 [0.13, 1.09]  

Burr 1977 Edema, 
increased Diuretics 89  2.55 [1.06, 6.11]  

Burr 1977 Heart rate Diuretics 89 -2.20 [-5.90, 1.50] 
   

Myers 1982 

Ankle edema - 
scaled (0 = no 

edema; 1 = 
trace; 2 = ankle; 
3 = mid-calf; 4 = 
above mid-calf) 

Diuretic 77 0.30 [-1.01, 1.61]   

Kutner 2015 
Clinical events, 

acute 
cardiovascular 

Statins 381  1.18 [0.51, 2.69]  
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events 
Kutner 2015 Side effects Statin 381 -0.20 [-1.39, 0.99]   

Kutner 2015 Overall 
symptoms Statin 381 -2.40 [-5.99, 1.19]   

Cibere 2004 

Pain measured 
using the 

Western Ontario 
and McMaster 

Universities 
Osteoarthritis 
Index version 

3.0 

Glucosamine 137 -4.00 [-145.74, 137.74]   

Black 2012 Adverse drug 
events Bisphosphonates 1229  0.95 [0.66, 1.38]  

Black 2006 
Black 2012 

Fractures, non-
vertebral Bisphosphonates 2332  0.93 [0.73, 1.20]# 

Chi² = 0.05 
df = 1 

P = 0.82 
I² = 0% 

Black 2006 
Black 2012 

Fractures, 
vertebral Bisphosphonates 2332  2.20 [1.15, 4.19] # 

 

Chi² = 0.00 
df = 1 

P = 0.97 
I² = 0% 

Black 2006 
Bone Mass 

Density 
(females) 

Bisphosphonates 1071 -1.28 [-1.31, -1.25] 
   

Dawson-Hughes 
2000 

Fractures, non-
vertebral 

Calcium 500mg and vitamin D 
17.5 mcg 295  1.84 [0.60, 5.62]  

Dawson-Hughes 
2000 

Bone Mass 
Density (males) 

Calcium 500mg and vitamin D 
17.5 mcg 295 -1.59 [-1.68, -1.50]   

Dawson-Hughes 
2000 

Bone Mass 
Density 

(females) 

Calcium 500mg and vitamin D 
17.5 mcg 295 0.14 [0.03, 0.25]   
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Black 2006 
Black 2012 

Percentage 
change in Bone 
Mass Density, 

spine (females) 

Bisphosphonates 1255 - 
-3.74 [-3.77, -3.70]  

Chi² = 79.24 
df = 1 

P < 0.001 
I² = 99% 

 

Black 2006 
Black 2012 

Percentage 
change in Bone 
Mass Density, 
femoral neck 

(female) 

Bisphosphonates 1992 -1.93 [-1.96, -1.90]  

Chi² = 91.40 
df = 1 

P < 0.001 
I² = 99% 

 

Black 2006 

Percentage 
change in Bone 
Mass Density, 

trochanter 
(female) 

Bisphosphonates 1071 -3.17 [-3.20, -3.14]   

Black 2006 
Black 2012 

Percentage 
change in Bone 
Mass Density, 

total hip 
(female) 

Bisphosphonates 1992 -2.35 [-2.37, -2.32]  

Chi² = 222.24 
df = 1 

P < 0.001 
I² = 100% 

 

Gallagher 2002 
Bone Mass 

Density 
(females) 

Hormone replacement therapy 100 1.31 [1.14, 1.48] 
   

Gallagher 2002 
Bone Mass 

Density, spine 
(females) 

Hormone replacement therapy 100 0.89 [0.55, 1.23]   

Gallagher 2002 
Bone Mass 

Density, femoral 
neck (female) 

Hormone replacement therapy 100 -0.34 [-0.65, -0.03]   

Gallagher 2002 

Bone Mass 
Density, 

trochanter 
(female) 

Hormone replacement therapy 100 0.27 [-0.12, 0.66]   
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Gallagher 2002 
Bone Mass 

Density, total 
hip (female) 

Hormone replacement therapy 100 1.04 [0.73, 1.35]   

Lin 2014 Voided urine 
volume 

Doxazosin 4mg four times 
daily discontinued compared to 
Dutasteride 0.5 mg four times 

daily discontinued 

230 -8.00 [-47.45, 31.45]   

Lin 2014 

Total 
International 

Prostate 
Symptom Score 

Doxazosin 4mg four times 
daily discontinued compared to 
Dutasteride 0.5 mg four times 

daily discontinued 

230 1.48 [0.32, 2.64]   

Lin 2014 Prostate-
specific antigen 

Doxazosin 4mg four times 
daily discontinued compared to 
Dutasteride 0.5 mg four times 

daily discontinued 

230 -0.06 [-0.65, 0.53]   

Lin 2014 

Progression to 
transurethral 

resection of the 
prostate 

Doxazosin 4mg four times 
daily discontinued compared to 
Dutasteride 0.5 mg four times 

daily discontinued 

230 2.23 [0.92, 5.40]   

Lin 2014 Maximum urine 
flow rate 

Doxazosin 4mg four times 
daily discontinued compared to 
Dutasteride 0.5 mg four times 

daily discontinued 

230 -1.60 [-3.00, -0.20] 
   

Lin 2014 Post-void 
residual urine 

Doxazosin 4mg four times 
daily discontinued compared to 
Dutasteride 0.5 mg four times 

daily discontinued 

230 10.20 [-5.19, 25.59]   

Hardy 1997 
Thyroid-

Stimulating 
Hormone 

Lithium 9 0.56 [-0.08, 1.20]   

Hardy 1997 Creatinine Lithium 9 13.30 [0.47, 26.13]   
Ulfvarson 2003 Adverse effects Antidepressant 52 1.40 [-0.55, 3.34]   
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associated with 
medicine (0 to 
52 point scale 
based on the 

commonly 
known side 

effects) 
Bergh 2012 Weight Antidepressant 68 -4.05 [-10.38, 2.28]   

Bergh 2012 
Falls (change in 
the number of 
falls per day) 

Antidepressant 81 0.00 [-0.01, 0.01]   

Ballard 2008 Extrapyramidal 
symptoms Antipsychotics 166  1.00 [0.54, 1.84]  

Ballard 2008 

Modified unified 
Parkinson’s 

disease rating 
scale (8-point 

scale) 

Antipsychotics 166 0.00 [-1.33, 1.33]   

Tham 1989 Sleep, total time Benzodiazepine 31 0.00 [-0.83, 0.83]   

Scarpini 2011 Adverse drug 
events Anticholinesterase inhibitors 139  0.71 [0.34, 1.48]  

Scarpini 2011 Serious adverse 
drug events Anticholinesterase inhibitors 139  0.40 [0.12, 1.33] 

  

O'Brien 2001 

Dyspnea 
(measured as 
Transitional 

Dyspnea Index 
focal score) 

Corticosteroids, inhaled 30 0.00 [-4.93, 4.93]   

O'Brien 2001 
Forced 

expiratory 
volume 

Corticosteroids, inhaled 30 -140.00 [-206.29, -
73.71]   

O'Brien 2001 Fatigue Corticosteroids, inhaled 30 -1.40 [-4.87, 2.07]   
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Psychological health 

 

García-gollarte 
2015 

Delirium, 
episodes of 

delirium 
experienced 

Polypharmacy 716  -0.11 [-0.17, -0.05]  

Potter 2016 

Independence in 
activities of daily 
living (measured 

using the 
Modified Barthel 

Index) 

Polypharmacy 68 3.00 [-13.17, 19.17]   

Potter 2016 Neuropsychiatri
c Index Polypharmacy 69 1.50 [-0.10, 3.10]   

Moonen 2015 

Executive 
function 

(measured 
using Trail 

Making Test 
parts A and B) 

Antihypertensive 356 10.06 [-2.20, 22.32]   

Moonen 2015 

Executive 
function 

(measured 
using 

interference 
score of the 
abbreviated 

Stroop-Color-
Word Test) 

Antihypertensive 356 -2.22 [-9.62, 5.18]   

Moonen 2015 
Immediate 

Recall 
(measured 

Antihypertensive 356 0.24 [-0.66, 1.14] 
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using 15-Word 
Verbal Learning 

Test) 

Moonen 2015 

Delayed Recall 
(measured 

using 15-Word 
Verbal Learning 

Test) 

Antihypertensive 356 0.16 [-0.29, 0.61]   

Moonen 2015 

Memory function 
(measured 

using Visual 
Association 

Test) 

Antihypertensive 356 0.14 [-0.17, 0.45]   

Moonen 2015 

Apathy 
(measured 
using the 

Apathy Scale 

Antihypertensive 356 0.17 [-0.67, 1.01]   

Moonen 2015 

Depression 
(using the 
Geriatric 

Depression 
Scale) 

Antihypertensive 356 0.14 [-0.20, 0.48]   

Moonen 2015 

Psychomotor 
speed 

(measured 
using Letter 

Digit 
Substitution 

Test) 

Antihypertensive 356 -0.85 [-1.77, 0.07]   

Tariot 1999 
Total Behavior 

Rating Scale for 
Dementia 

Carbamazepine 45 -5.20 [-17.36, 6.96]   

Tariot 1999 Physical Self- Carbamazepine 45 1.70 [-1.02, 4.42]   
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Maintenance 
Scale (Brief 
Psychiatric 

Rating Scale) 

Tariot 1999 

Aggression 
(measured 

using the Overt 
Aggression 

Scale) 

Carbamazepine 45 0.10 [-3.23, 3.43]   

Tariot 1999 

Total Brief 
Psychiatric 

Rating Scale 
score 

Carbamazepine 45 0.60 [-4.94, 6.14]   

Bergh 2012 

Depression 
(measured 
using the 

Cornell Scale) 

Antidepressants 77 1.61 [-0.39, 3.61]   

Ulfvarson 2003 

Depression 
(Montgomery-

Asberg 
depression 

rating scale) 

Antidepressants 52 -0.80 [-2.87, 1.27]   

Bergh 2012 
Severe 

impairment 
battery  

Antidepressants 60 5.38 [-8.59, 19.35]   

Bergh 2012 Neuropsychiatri
c Index Antidepressant 81 7.80 [1.10, 14.50]   

Bergh 2012 

Physical self-
maintenance 

scale (measured 
using Lawton 
and Brody's 
physical self-

Antidepressant 81 0.35 [-2.07, 2.77]   
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maintenance 
scale 

Ballard 2008 
Severe 

impairment 
battery  

Antipsychotics 146 -2.00 [-8.81, 4.81]   

Ballard 2004 
Ballard 2008 
Ruths 2004 

Neuropsychiatri
c Index Antipsychotics 247 2.65 [0.52, 4.77]#  

Chi² = 0.31, 
df = 2 (P = 0.85); 

I² = 0% 

Bridges-Parlet 1997 

Aggression 
(measured by 
episodes of 
physically 
aggressive 

behavior across 
the period of 
one week) 

Antipsychotics 36 -3.23 [-8.19, 1.73]   

Ballard 2008 

Activities of 
Daily Living 
(measured 

using Bristol 
Activities of 
Daily Living) 

Antipsychotics 106 1.60 [-1.48, 4.68]   

Ballard 2008 

Verbal fluency 
measured using 

the Verbal 
Fluency Task 

FAS 

Antipsychotics 65 -3.80 [-6.91, -0.69]   

Ballard 2008 

Clinician’s 
Global 

Impression of 
Change 

Antipsychotics 96 -0.13 [-0.54, 0.29]   

Curran 2003 Geriatric 
Depression Benzodiazepine 91 0.30 [-0.85, 1.45]   



Page 285
A

ppendices Too m
uch of a good thing? C

ontinuing and deprescribing m
edications for older people

Scale 

Habraken 1997 

Daily functioning 
(measured 

using geriatrics 
behavioral 

observational 
scale) 

Benzodiazepine 33 7.60 [0.88, 14.32]   

O'Brien 2001 

Mastery 
(measure of 

patient's feeling 
of control over 
the disease) 

Corticosteroids, inhaled 30 -0.90 [-3.88, 2.08]   

O'Brien 2001 

Emotional 
function 

(measured 
using the 
chronic 

respiratory 
disease 

questionnaire) 

Corticosteroids, inhaled 30 -1.80 [-6.72, 3.12]   

 
Cognitive function 

Beer 2011; 
Potter 2016 

Cognitive 
function 

(measured 
using the 
MMSE) 

Polypharmacy 99 0.34 [-0.94, 1.62]   

Moonen 2015 

Cognitive 
function 

(measured 
using a 

compound score 
of MMSE, Trail 

Antihypertensive 356 0.02 [-0.20, 0.24]   
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making tests A 
& B, abbreviated 

Stroop-Color 
Word Test, 15-

word verbal 
learning test) 

Moonen 2015 

Cognitive 
function 

(measured 
using the 
MMSE) 

Antihypertensive 356 0.34 [-0.08, 0.76]   

Tse 2008 

Cognitive 
function 

(measured 
using the 
MMSE) 

Levodopa 11 -3.20 [-14.20, 7.80]   

Ballard 2008 

Cognitive 
function 

(measured 
using the 
MMSE) 

Antipsychotics 84 -0.90 [-2.58, 0.78]   

 
Quality of life 

Beer 2011 

Quality of life 
(EuroQol-5D 
Visual analog 

scale) 

Polypharmacy 68 -1.00 [-5.23, 3.23]   

Potter 2016 
Quality of life in 

Alzheimer’s 
Disease 

Polypharmacy 38 -1.00 [-5.15, 3.15]   

Pitkala 2014 
Quality of life 
(15 dimension 
instrument of 

Polypharmacy 189 0.03 [0.01, 0.06]   
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health-related 
quality of life, 

15D) 

Beer 2011 
Hanlon 1996 

 

Health-related 
quality of life 

measured using 
the Short-Form 

36  

Polypharmacy 204 1.93 [-0.74, 4.60]  

 
Chi² = 1.08 

df = 1 
P = 0.30 
I² = 7% 

 

Moonen 2015 

General daily 
functioning 
(measured 

using 
Groningen 

Activity 
Restriction 

Scale) 

Antihypertensives 356 -0.72 [-1.51, 0.07]   

Moonen 2015 

Quality of life 
(measured 

using Cantril 
Ladder quality 
of life score) 

Antihypertensives 356 -0.10 [-0.35, 0.15]   

Hearing 1999 
Jondeau 2009 

General well-
being improved Beta-blockers 155  0.88 [0.26, 3.02]  

Kutner 2015 

Quality of life, 
measured with 

the McGill 
Quality of Life 
Questionnaire  

Statins 381 0.18 [-0.28, 0.64]   

Cibere 2004 
Quality of life 
(EuroQol-5D) 
Utility Score 

Glucosamine 137 -0.01 [-0.07, 0.05]   

Cibere 2004 Quality of life Glucosamine 137 -2.10 [-6.82, 2.62]   
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(EuroQol-5D 
Visual analog 

scale) 

Lin 2014 
Quality of Life 
Index (tool not 

specified) 

Doxazosin 4mg four times 
daily discontinued compared to 
dutasteride 0.5 mg four times 

daily discontinued 

230 0.17 [-0.02, 0.36]   

Ulfvarson 2003 Health Index Antidepressants 52 -1.72 [-3.33, -0.11]   

Bergh 2012 

Quality of Life - 
Alzheimer's 

disease scale - 
patient rating 

Antidepressants 66 -3.07 [-6.50, 0.36]   

Bergh 2012 

Qualify of Life - 
Alzheimer's 

disease scale - 
caregiver rating 

Antidepressants 66 0.78 [-1.86, 3.42]   

Ballard 2004 

Quality of Life 
measured using 
Dementia Care 

Mapping  

Antipsychotics 82 -0.53 [-1.42, 0.36]   

Ballard 2008 

Verbal fluency 
(receptive 
language 

measured using 
Sheffield Test 
for Acquired 
Language 
Disorders) 

Antipsychotics 73 -0.20 [-1.07, 0.67]   

Ballard 2008 

Verbal fluency 
(expressive 
language 

measured using 
Sheffield Test 

Antipsychotics 73 -0.80 [-1.79, 0.19]   



Page 289
A

ppendices Too m
uch of a good thing? C

ontinuing and deprescribing m
edications for older people

for Acquired 
Language 
Disorders) 

Curran 2003 

Health-related 
quality of life 

measured using 
the Short-Form 

36  

Benzodiazepine 91 0.30 [-9.15, 9.75]   

Effect on the medication regime 
 

García-gollarte 
2014 

Potter 2016 

Total number of 
medicines 

prescribed per 
participant 

Polypharmacy 451 -0.99 [-1.83, -0.14]  

Chi² = 0.80 
df = 1 (P = 0.37) 

I² = 0% 
 

Allard 2011 
Potter 2016 

Change in total 
number of 
medicines 

prescribed per 
participant 

Polypharmacy 338 0.05 [-0.41, 0.51] 
  

Chi² = 0.62, 
df = 1 (P = 0.43); 

I² = 0% 
 

Allard 2001 
García-gollarte 

2014 
Pitkala 2014 

Potentially 
inappropriate 
medicines - 
change in 

number per 
person 

Polypharmacy 839 -0.49 [-0.70, -0.28]  

Chi² = 0.69 
df = 2 (P = 0.71); 

I² = 0% 
 

Gnjjdic 2010 

Drug Burden 
Index – number 
of participants 
with improved 

scores 
(decreased 
exposure) 

Polypharmacy 50  0.52 [0.14, 1.94] 
  

Jondeau 2009 Deprescribing Beta-blockers 147  0.35 [0.14, 0.89]  
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successful 
De Jonge 1994; 

Myers 1982; 
van Kraaij 2000; 

Walma 1997 

Deprescribing 
successful Diuretics 374  4.69 [2.59, 8.47] 

Chi² = 4.10, 
df = 3 (P = 0.25); 

 I² = 27% 
 

George 2003 Deprescribing 
successful Nitrates 120  4.33 [0.52, 35.92]  

Kutner 2015 

Total number of 
medicines 

prescribed per 
participant 

Statins 381 -0.67 [-1.29, -0.05]   

Cibere 2004 Rescue 
medicine used Glucosamine 137  1.23 [0.57, 2.63]  

Lin 2014 Deprescribing 
successful 

Doxazosin 4mg four times 
daily discontinued compared to 
dutasteride 0.5 mg four times 

daily discontinued 

230  0.43 [0.25, 0.73]  

Bergh 2012 

Psychotropic 
medicine use 

(change in total 
number of 

medicines used 
per participant) 

Antidepressants 81  -0.10 [-0.53, 0.33]  

Ballard 2008 
Bridges-Parlet 1997 

Devanand 2011 
Ruths 2004 

Deprescribing 
successful Antipsychotics 232  0.83 [0.50, 1.40] 

Chi² = 4.24 
df = 3 (P = 0.24) 

I² = 29% 
 

Curren 2003 
Petrovic 2002 

Tannenbaum 2014 

Deprescribing 
successful Benzodiazepine 447  1.38 [0.21, 9.08] 

# 

Chi² = 19.55, 
df = 2 

(P < 0.0001); 
I² = 90% 

Choudhury 2007 Deprescribing Corticosteroids, inhaled 260  2.38 [1.41, 4.00]  
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 successful 
 

Data pooled using the Mantel-Haenszel method using the fixed effects model unless indicated: 
# Data pooled using the Mantel-Haenszel method using the random effects model 
* Data pooled using the Generic Inverse method using the fixed effects model 
** Data pooled using the Generic Inverse method using the random effects model 
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eTable 4: Results from non-randomized studies with concurrent control groups 
 

References Outcomes Deprescribing 
target  

Number of 
participants 
enrolled 

Results of outcome 

Mean Difference 
(95% Confidence 
Interval)  

Odds Ratio (95% 
Confidence 

Interval) 

Hazard ratio 
(95% 

Confidence 
Interval) 

 
(except where 

* indicates 
risk ratio) 

Heterogeneity 
Chi-squared, 
degrees of 
freedom, p-

value I2 

Mortality 

Yeh 2013, 
Garfinkel 2007 Mortality Polypharmacy 257 

0.32 [0.17, 0.60]# 

 

 Chi² = 0.06 
df = 1 
P = 0.81 
I² = 0% 

Derogar 2013 Mortality Acetylsalicylic 
acid 118  1.04 [0.47, 2.31]    

Radford 2014 Mortality Calcium 
supplementation 1408 0.83 [0.61, 1.12]    

Adverse Drug Withdrawal Effects 

Sjöblom 2008 
Adverse drug withdrawal event: 
recurrence of underlying 
condition (hyperglycemia) 

Diabetic 
therapies 98  

21.00 [1.09, 
403.01] 

  

Cunnington 
2012 

Dopamine agonist withdrawal 
syndrome 

Dopamine 
agonist 46  0.03 [0.01, 0.10] 

 
  

Cunnington 
2012 

Characteristics that predicted 
Dopamine Agonist Withdrawal 

Dopamine 
agonist 46 2.00 [-5.93, 9.93]    
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Syndrome: age in years 

Cunnington 
2012 

Characteristics that predicted 
Dopamine Agonist Withdrawal 
Syndrome: age at Parkinson’s 
Disease diagnosis 

Dopamine 
agonist 46 -2.00 [-10.17, 6.17] 

 

   

Cunnington 
2012 

Characteristics that predicted 
Dopamine Agonist Withdrawal 
Syndrome: disease duration, 
years 

Dopamine 
agonist 46 2.90 [-3.95, 9.75] 

   

Cunnington 
2012 

Characteristics that predicted 
Dopamine Agonist Withdrawal 
Syndrome: female 

Dopamine 
agonist 46  

6.36 [1.07, 37.81]   

Cunnington 
2012 

Characteristics that predicted 
Dopamine Agonist Withdrawal 
Syndrome: Hoehn and Yahr 
score 

Dopamine 
agonist 46 0.30 [-0.31, 0.91] 

 

  

 

Cunnington 
2012 

Characteristics that predicted 
Dopamine Agonist Withdrawal 
Syndrome: impulse control 
disorders 

Dopamine 
agonist 46 10.71 [1.17, 98.23] 

  

 

Cunnington 
2012 

Characteristics that predicted 
Dopamine Agonist Withdrawal 
Syndrome: total levodopa 
equivalent daily dose 

Dopamine 
agonist 46 260.00 [94.94, 

425.06] 

  

 

Cunnington 
2012 

Characteristics that predicted 
Dopamine Agonist Withdrawal 
Syndrome: dopamine agonist-
levodopa equivalent daily dose 

Dopamine 
agonist 46 180.00 [127.18, 

232.82] 

  

 

Cunnington 
2012 

Characteristics that predicted 
Dopamine Agonist Withdrawal 
Syndrome: duration of 
dopamine agonist use  

Dopamine 
agonist 46 3.80 [-1.42, 9.02] 
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Fahy 2001 Return of underlying condition Lithium 21  1.21 [0.36, 4.06]   
Somani 1996 
 

Recurrence of underlying 
condition (behavioral relapse) Antipsychotics   13.91 [0.76, 

254.31] 
  

Somani 1996 
 Withdrawal dyskinesia Antipsychotics    32.14 [1.67, 

617.16] 
  

Jarad 1999 
Adverse drug withdrawal event: 
recurrence of underlying 
condition (exacerbations) 

Inhaled 
corticosteroids 

272 
  

0.04 [0.02, 0.09]   

Physical Health 
Salonoja 2012 
 

Falls (number of participants 
who fell at least once) Polypharmacy 373  0.84 [0.51, 1.40]   

 
Van Der Velde 
2007 
 

Falls (number of participants 
who fell at least once) Polypharmacy 139  

0.64 [0.30, 1.37]  
 

Van Der Velde 
2007 
 

Mobility test - 10m walk (a 
lower score is consistent with 
better mobility, a higher score 
is consistent with poorer 
mobility) 

Polypharmacy 104 -2.50 [-3.68, -1.32] 

   

Van der Velde 
2007 

Functional Reach Test 
(balance test - evaluates the 
maximal distance that a 
person can reach forward 
while maintaining a fixed base 
of support) 

Polypharmacy 104 3.50 [0.48, 6.52] 

   

Yeh 2013 

Barthel Index (100-point scale 
where zero is completely 
dependant and 100 is 
completely independent) 

Polypharmacy 53 3.80 [-2.59, 10.19] 

   

Van der Velde 
2007 

Mean number of falls during 
follow-up Polypharmacy 141 -2.30 [-4.94, 0.34]    
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Van der Velde 
2007 

Risk of experiencing at least 
one fall during follow-up Polypharmacy 141   0.48 [0.23, 

1.00] 
 

Van der Velde 
2007 

Test of balance (Timed “Up 
and Go”) Polypharmacy 141 -4.60 [-7.42, -1.78] 

 
   

Van der Velde 
2007 

Body sway (cm) measured by 
recording involuntary body 
sway for one minute 

Polypharmacy 141 -9.90 [-16.20, -3.60] 
   

Van der Velde 
2007 Quadriceps strength Polypharmacy 141 34.00 [8.86, 59.14]    

Sjöblom 2008 HbA1C Diabetic therapies 98 1.10 [0.58, 1.62]    

Derogar 2013 Clinical events, acute 
cardiovascular events 

Acetylsalicylic 
acid 76 2.37 [0.73, 4.01]    

Derogar 2013 Clinical events, acute bleeding Acetylsalicylic 
acid 76 0.75 [-0.80, 2.29]    

Nelson 2002 Any serious adverse events Antihypertensive 454  0.54 [0.34, 0.86]   

Eastell 2011 
Adverse drug events, 
participants reporting at least 
one adverse drug event 

Bisphosphonates 61  
1.06 [0.38, 2.92]   

Da Silva 2011 
Eastell 2011 

Bone Mass Density, lumbar 
spine (female) Bisphosphonates 108 0.00 [-0.25, 0.25]# 

  Chi² = 0.27 
df = 1 
P = 0.60 
I² = 0% 
 

Radford 2014 Fracture, any Calcium 
supplements 1408  0.86 [0.66, 1.13]   

Radford 2014 Fracture, osteoporotic Calcium 
supplements 1408  1.34 [1.00, 1.81]   

Radford 2014 Vertebral fractures Calcium 
supplements 1408  2.20 [1.03, 4.68]   

Radford 2014 Forearm fractures Calcium 
supplements 1408  1.62 [0.93, 2.82]   
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Radford 2014 Hip fractures Calcium 
supplements 1408  0.91 [0.53, 1.56] 

 
  

Radford 2014 Stroke Calcium 
supplements 1408  1.17 [0.79, 1.74] 

 
  

Radford 2014 Myocardial infarct Calcium 
supplements 1408  1.73 [1.13, 2.64]   

Watts 2008 New vertebral fractures Bisphosphonates 759  0.53 [0.32, 0.89]   

Da Silva 2011 
Eastell 2011 
Watts 2008 

New non-vertebral fractures Bisphosphonates 885  

0.94 [0.50, 1.78]#  Chi² = 0.59 
df = 2 
P = 0.75 
I² = 0% 
 

da Silva 2011 
 

Bone Mass Density, number of 
participants whose Bone Mass 
Density decreased during 
follow-up 

Bisphosphonates 65  

12.92 [1.58, 
105.88] 

  

Somani 1996 
 

Research diagnosis for tardive 
dyskinesia Antipsychotics 39 1.05 [0.23, 4.69]    

Somani 1996 
 Persistent dyskinesia’s Antipsychotics 39 4.17 [0.70, 24.94]    

Somani 1996 
 Falls Antipsychotics 39  0.42 [0.13, 1.29]   

Thapa 1994 
Involuntary movements 
(measured using Abnormal 
Involuntary Movement Scale) 

Antipsychotics 271 2.37 [-1.57, 6.31] 
   

Somani 1996 
 

Dyskinesia Identification 
System: Condensed User 
Scale 

Antipsychotics  0.10 [-1.60, 1.80] 
 

   

Gaudig 2011 
(study 1) Adverse effects Anticholinesteras

e inhibitors 400  0.99 [0.66, 1.47]   

Gaudig 2011 Serious Adverse effects Anticholinesteras 400  0.73 [0.29, 1.86]   
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(study 1) e inhibitors 

Adams 2009 Transition dyspnea index focal 
score after 3 weeks 

Tiotropium, 
inhaled   -0.19 [-0.70, 0.32] 

 
  

Adams 2009 Peak Expiratory Flow Rate am 
[L/min] after 3 weeks 

Tiotropium, 
inhaled 488  -0.20 [-17.47, 

17.07] 
  

Adams 2009 Peak Expiratory Flow Rate pm 
[L/min] after 3 weeks 

Tiotropium, 
inhaled 409  

-2.05 [-20.28, 
16.18] 
 

  

 
Cognitive function and psychological health 

 

Thapa 1994 Depression (measured using 
the Geriatric Depression Scale)  Antipsychotics 271 1.24 [-1.77, 4.25]    

Thapa 1994 

Activities of daily living 
(measuring using Lawton's 
Physical Self-Maintenance 
Scale) 

Antipsychotics 271 0.02 [-0.44, 0.48]  

  

Thapa 1994 
Psychiatric symptoms 
(measured using the Brief 
Psychiatric Rating Scale) 

Antipsychotics 271 -0.36 [-0.59, -0.13]  
  

Thapa 1994 
Behavioral problems 
(measured with the Nursing 
Home Behavior Problem Scale) 

Antipsychotics 271 -1.26 [-4.08, 1.56]  
  

Salzman 1992 Recognition Benzodiazepines 25 0.80 [-0.67, 2.27]    
Salzman 1992 Working memory Benzodiazepines 25 0.80 [-0.46, 2.06]    
Salzman 1992 Immediate recall Benzodiazepines 25 1.80 [0.14, 3.46]    
Salzman 1992 Delay recall Benzodiazepines 25 1.20 [-0.23, 2.63]    

Salzman 1992 
Memory (Wechsler Adult 
Intelligence Scale-Revised digit 
span test) 

Benzodiazepines 25 4.50 [1.63, 7.37]  
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Salzman 1992  Total digits Benzodiazepines 25 1.90 [-0.22, 4.02]    
Cognitive function 

 
Yeh 2013 MMSE Polypharmacy 53 

 
-0.40 [-1.51, 0.71] 
 

 
  

Thapa 1994 MMSE  Antipsychotics 271 
 
0.04 [-2.09, 2.17] 
 

 
  

 
Quality of life 

Gaudig 2011 
(study 1) 

Alzheimer’s Disease 
Assessment Scale (11-item 
cognitive sub-scale) score 

Anticholinesteras
e inhibitors  391 -4.90 [-7.45, -2.35] 

 

   

Adams 2009 
St George’s Respiratory 
Questionnaire total score after 
3 weeks 

Tiotropium, 
inhaled 701 -1.69 [-3.51, 0.13] 

   

Adams 2009 
St George’s Respiratory 
Questionnaire impact score 
after 3 weeks 

Tiotropium, 
inhaled 701 -1.12 [-3.24, 1.00] 

 

   

Effect on the medication regime 
 

Yeh 2013 Clinician-Rated Anticholinergic 
Score Polypharmacy 53 -0.60 [-1.08, -0.12]    

Kroenke 1990 
Muir 2001  

Change in total number of 
medicines per participant Polypharmacy 915 

-2.46 [-2.55, -2.37] 
 

 

 Chi² = 93.39 
df = 1 
P < 0.0001 
I² = 99% 
 

Sjöblom 2008 Successful deprescribing at 3 
months Diabetic therapies 98 

 383.37 [21.32, 
6895.16] 
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Nelson 2002 
Characteristics that predicted 
successful deprescribing: age 
65-74 years 

Antihypertensives  
 

 
1.57* [1.13, 
2.18] 

 

Nelson 2002 Characteristics that predicted 
successful deprescribing: 
On-treatment systolic blood 
pressure (10 mm Hg increase) 

Antihypertensives 

 

 

 

0.85 [0.81, 
0.89] 

 

Nelson 2002 Characteristics that predicted 
successful deprescribing: 
Monotherapy 

Antihypertensives 
 

 
 

2.38 [1.50, 
3.78] 

 

Nelson 2002 Characteristics that predicted 
successful deprescribing: 
Waist: hip ratio (0.1 unit 
increase) 

Antihypertensives 

 

 

 

1.22 [1.12, 
1.33] 

 

Fahy 2001 Characteristics that predicted 
successful deprescribing: 
age at onset 

Lithium 
21 

5.50 [-11.80, 22.80] 
  

  

Fahy 2001 Characteristics that predicted 
successful deprescribing: 
lithium dose before withdrawal 

Lithium 
21 

50.00 [-47.50, 
147.50]  

  

Fahy 2001 Characteristics that predicted 
successful deprescribing: 
serum lithium before 
withdrawal 

Lithium 

21 

-0.03 [-0.10, 0.05] 
  

  

Fahy 2001 Characteristics that predicted 
successful deprescribing: 
years of lithium treatment 
before withdrawal 

Lithium 

21 

-1.13 [-1.85, -0.41] 

 

  

Fahy 2001 Characteristics that predicted 
successful deprescribing: 
hospital admissions before 
withdrawal 

Lithium 

21 

-1.33 [-2.82, 0.16] 
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Fahy 2001 Characteristics that predicted 
successful deprescribing: age 

Lithium 21 4.13 [-1.32, 9.58]    

Fahy 2001 Successful deprescribing Lithium 21  10.67 [1.40, 81.31]   

Somani 1996 Successful deprescribing Antipsychotics 39  19.80 [1.01, 
388.43] 

  

Salzman 1992 Successful deprescribing at 12 
months Benzodiazepines 25  21.67 [1.06, 

442.04] 
  

Adams 2009 Rescue medication [dose/day] 
after 3 weeks 

Tiotropium, 
inhaled 713 -0.32 [-0.34, -0.30]    

Adams 2009 Other medicine use to control 
the condition 

Tiotropium, 
inhaled 713 0.01 [-0.42, 0.44]    

 
• Risk ratio 
• Generic Inverse Method, Fixed Effects model used to pool results except where # indicates Generic Inverse Method, Random Effects model 
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eTable 5: Results from non-randomized studies without concurrent control groups 
 
 

References Outcomes Deprescribing 
target 

Number of 
participants 

enrolled 

Results of outcome 
Number of 

participants 
reported 

experiencing 
outcome 

% 

End-point 
mean ± SD 

  

Baseline 
to end-
point 

mean ± SD  

mean difference 
and p-value) 

Mortality       

Garfinkel 2010; 
Gerety 1993 Mortality Polypharmacy 245 14 - 19%   

 

Reeve 2015 Mortality Proton pump 
inhibitors 6 0%    

Henschke 1981 Mortality Potassium 
supplementation 33 0%    

Sambu 2011 Mortality Clopidogrel 
75mg 38 0%    

Ekbom 1994; 
Fotherby 1994; 
Lernfelt 1990   

Mortality Antihypertensive
s 436 1 – 22%   

 

Fonrose 1974 Mortality Digoxin 31 0%    
Coll 2000 Mortality Levothyroxine 22 0%    

Esselinckx 1977 Mortality Prednisolone 18 11%    
Azermai 2013; 

Bergh 2008 Mortality Antipsychotic 52 5 - 25%    

Bourgeois 2014 Mortality Benzodiazepines 
and z-drugs 38 3%    



Page 302
A

ppendices Too m
uch of a good thing? C

ontinuing and deprescribing m
edications for older people

Adverse Drug Withdrawal Effects 

Gerety 1993 
Hanlon 1996 

Number of participants 
experiencing an adverse drug 

withdrawal event 
Polypharmacy 340 47&   

 

Garfinkel 2010 Return of original condition Polypharmacy 70 2%    

Henschke 1981 Return of original condition Potassium 
supplementation 14 50%    

Sambu 2011 Occluded stent Clopidogrel 
75mg 38 3%    

Hajjar 2013; 
Nadal 1994; 
Nelson 2002 

Adverse drug withdrawal 
events 

Antihypertensive
s 642 0 - 10%   

 

Daly 1983; 
Fonrose 1974; 

Macarthur 1990; 
Sommers 1981; 

Wilkins 1985 

Recurrence of the underlying 
condition 

 
Digoxin 109 10% to 52%   

 

Straand 1993; 
Walma 1993 

Recurrence of the underlying 
condition Diuretics 48 24% to 53%    

Straand 1993; 
Walma 1993 Peripheral edema Diuretics 48 9% to 13%    

Straand 1993; 
Walma 1993 Hypertensive Diuretics 48 9% to 20%    

Straand 1993; 
Walma 1993 

Symptoms of congestive heart 
failure Diuretics 48 6%    

Walma 1993 Subjective withdrawal 
symptoms Diuretics 15 13%    

Walma 1993 Change in body weight Diuretics 15  + 1.2 kg   

Jackson 2005 Recurrence of underlying 
condition (breathlessness) Nitrates 55 6%    
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Coll 2000 Increased agitation and 
restlessness Levothyroxine 22 5%    

Esselinckx 1977 
Recurrence of underlying 

condition after abrupt 
discontinuation 

Prednisolone 18 100%   
 

Esselinckx 1977 
Recurrence of underlying 

condition after gradual 
discontinuation 

Prednisolone 18 94%   
 

Drimer 2004 Extrapyramidal adverse drug 
withdrawal effects Biperiden 27 0%    

Hauser 2000 
Adverse drug withdrawal 

effects (other than recurrent of 
the underlying symptoms) 

Levodopa/carbid
opa and 

bromocriptine 
31 0 (%)    

Flint 1999 Recurrence of the underlying 
symptom 

Antidepressants 
combined with 

Lithium 
21 57%   

 

Flint 1999 
The recurrence of underlying 

symptoms responded to the re-
introduction of medicine 

Antidepressants 
combined with 

Lithium 
12 92%   

 

Flint 1999 Time to respond to the re-
introduction of symptoms 

Antidepressants 
combined with 

Lithium 
12  4.5 ± 1.8   

 

Azermai 2013 Mild adverse drug withdrawal 
effect after abrupt withdrawal Antipsychotic 40 72%    

Azermai 2013 

Mild physical adverse drug 
withdrawal symptoms (e.g. 
nausea, emesis, diarrhea, 
vertigo, altered appetite, 
dyskinesia, parageusia) 

Antipsychotic 40 15%   

 

Azermai 2013 
Mild psychological adverse 
drug withdrawal symptoms 
(e.g. agitation, insomnia, 

Antipsychotic 40 67%   
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anxiety, hallucinations) 

Fernandez 2005 
 

Recurrence of underlying 
condition of psychosis in 

people with comorbid dementia 
and Parkinson’s Disease while 
continuing levodopa therapy 

Antipsychotic 6 83%   

 

Tsunoda 2010 Recurrence of underlying 
condition Benzodiazepines 30 13%    

Bourgeois 2014 Benzodiazepine Withdrawal 
Symptom Questionnaire  

Benzodiazepines 
and z-drugs 38   

3.9 ± 2.8 to 
4.1 ± 2.6, p 

= 0.865 
 

 

Jampel 2014 Intraocular pressure increase 
(cease one medication) 

Intraocular 
pressure-

lowering drugs 
21   

17.5 ± 3.2 
to 22.9 

±3.4 

 

Jampel 2014 Intraocular pressure increase 
(cease two medications) 

Intraocular 
pressure-

lowering drugs 
23   

17.2 ± 3.1 
to 24.1 ± 

3.6 

 

Jampel 2014 Intraocular pressure increase 
(cease three medications) 

Intraocular 
pressure-

lowering drugs 
26   

17.2 ± 3.1 
to 26.2 ± 

4.3 

 

Jampel 2014 Intraocular pressure increase < 
20% (cease one medication) 

Intraocular 
pressure-

lowering drugs 
272 29%   

 

Jampel 2014 Intraocular pressure increase < 
20% (cease two medications) 

Intraocular 
pressure-

lowering drugs 
147 16%   

 

Jampel 2014 
Intraocular pressure increase 

<20% (cease three 
medications) 

Intraocular 
pressure-

lowering drugs 
82 4%   

 

Jampel 2014 Intraocular pressure increase < 
30% (cease one medication) 

Intraocular 
pressure- 272 47%    
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lowering drugs 

Jampel 2014 Intraocular pressure increase < 
30% (cease two medications) 

Intraocular 
pressure-

lowering drugs 
147 31%   

 

Jampel 2014 Intraocular pressure increase < 
30% (cease three medications) 

Intraocular 
pressure-

lowering drugs 
82 17%   

 

Physical Health 

Reeve 2015 

Successfully deprescribed and 
symptom-free at three months 
Maintained symptom-free on 

reduced dose at three months 

Proton pump 
inhibitors 6 

50% 
 
 

  

 

Reeve 2015 Successfully deprescribed and 
symptom-free at six months 

Proton pump 
inhibitors 6 50%    

Reeve 2015 Maintained symptom-free on 
reduced dose at six months 

Proton pump 
inhibitors 6 17%    

Henschke 1981 
Change in serum potassium 

levels over three months 
 

Potassium 
supplementation 14  - 0.37 mmol/L 

  
 

Hajjar 2013 
 

Systolic blood pressure three 
weeks after deprescribing Antihypertensives 53  

151 ± 13.4 mm 
Hg 

 
 

 

Hajjar 2013 
 

Change in systolic blood 
pressure at three weeks Antihypertensives 53  

0.2 ± 0.7 mm 
Hg 

 
 

 

Lernfelt 1990  
 

Change in systolic blood 
pressure at 24 months Antihypertensives 25  23.8 ± 26.2 mm 

Hg  
 

Ekbom 1994; 
Jimenez-Candil 

2005 

Systolic blood pressure three 
months after deprescribing Antihypertensives 353  159 to 169 mm 

Hg  
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Hajjar 2013 
 

Diastolic blood pressure three 
weeks after deprescribing Antihypertensives 53  83 ± 8.9 mm Hg 

  
 

Ekbom 1994; 
Jimenez-Candil 

2005 

Diastolic blood pressure three 
months after deprescribing Antihypertensives 353  83 to 88 mm Hg  

 

Hajjar 2013 
 

Change in diastolic blood 
pressure at three weeks Antihypertensives 53  0.2 ± 0.7 mm 

Hg  
 

Lernfelt 1990  
 

Change in diastolic blood 
pressure at 24 months Antihypertensives 25  9.6 ± 21.4 mm 

Hg  
 

Jimenez-Candil 
2005 

 

Change in exercise duration 
tolerated Antihypertensives 20   

7.0 (2.3) 
minutes 

verses 7.0 
(4.1) 

minutes, p 
= 0.4) 

 

Ekbom 1994 
Espeland 1999 
Lernfelt 1990  
Nadal 1994 

 

Cardiovascular events 
 Antihypertensives 507 

 
0 to 24% 

   

 

Alsop 2001 
 

Improved symptoms of 
syncope or pre-syncope Antihypertensives 65 78%   

 

Wilkins 1985 Weight gain Digoxin 19 53%    
Wilkins 1985 Weight loss Digoxin 19 26%    
Wilkins 1985 Increased pulse Digoxin 19 47%    
Wilkins 1985 Decreased pulse Digoxin 19 5%    
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Wilkins 1985 Unchanged pulse Digoxin 19 47%    
Macarthur 1990 

 Exercise tolerance unchanged Digoxin 14 100%    

Straand 1993 Cardiovascular events Diuretics 33 12%    
Jackson 2005 Cardiac events Nitrates 55 0%    

Jackson 2005 Deterioration in exercise 
tolerance Nitrates 55 0%    

Jackson 2005 
Change in five-item Sexual 
Health Inventory for Men 

scores 
Nitrates 55   

7.9 ± 5.15 
to 21.8 ± 

4.3 

 

Coll 2000 Thyroid-stimulating hormone 
levels less than 7mmol/L Levothyroxine 22 50%  

7.9 ± 5.15 
to 21.8 ± 

4.3 
 

 

OrrWalker 1997 

Total body Bone Mass Density 
change from baseline to the 
end of follow-up (i.e. after 

three years treatment and one 
year of deprescribing) 

Bisphosphonate 22  -0.3 ± 0.7% 
  

 

OrrWalker 1997 

Lumbar spine Bone Mass 
Density change from baseline 

to the end of follow-up (i.e. 
after three years treatment 

and one year of deprescribing) 

Bisphosphonate 22  7.1 ± 1.1% 
  

 

OrrWalker 1997 

Neck of femur Bone Mass 
Density change from baseline 

to the end of follow-up (i.e. 
after three years treatment 

and one year of deprescribing) 

Bisphosphonate 22  2.2 ± 1.3% 
  

 

OrrWalker 1997 
Total body Bone Mass Density 

change from when 
pamidronate 150mg daily was 

Bisphosphonate 22  -1.9 ± 0.3%  
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ceased to one year later 

OrrWalker 1997 

Lumbar spine Bone Mass 
Density change from when 

pamidronate 150mg daily was 
ceased to one year later 

Bisphosphonate 22  -0.9 ± 0.8% 
  

 

OrrWalker 1997 

Neck of Femur Bone Mass 
Density change from when 

pamidronate 150mg daily was 
ceased to one year later 

Bisphosphonate 22  -1.5 ± 1.6% 
  

 

Leder 2009  Spinal Bone Mass Density 12 
months after deprescribing Teriparatide  31  

0.07 ± 0.04 
g/cm2 

(7.1 ± 3.8%) 
 

 

 

Leder 2009  Trabecular Bone Mass Density 
12 months after deprescribing Teriparatide 31  

21.6 ± 14.3 
mg/cm3 

(17.0 ± 8.9%) 
 

 

Leder 2009  Total hip Bone Mass Density 
12 months after deprescribing Teriparatide 31  3.8 ± 3.9% 

   

Leder 2009  
Bone Mass Density in the 
trabecular 12 months after 

deprescribing 
Teriparatide 31  3.1 ± 4.3% 

  
 

Hauser 2000 

United Parkinson’s Disease 
Rating Scale at 15 days where 

higher scores indicate a 
greater symptom severity 

Levodopa/carbido
pa and 

bromocriptine 
31    

7.4 ± 1.5, p< 
0.0001 

Bergh 2008 

Movement disorders 
measured using the United 
Parkinson’s Disease Rating 

Scale 

Antidepressants 12   3.9 ± 2.8 to 
2.8 ± 1.6 

 

Fernandez 2005  
 

Change in Parkinson's 
Disease severity (measured 

using United Parkinson’s 
Antipsychotics 6   44.5 vs. 43.8; P 

_ 0.36  
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Disease Rating Scale) 

Tsunoda 2010 
Stability of body (measured by 
total length of the trunk motion 

with eyes closed) 
Benzodiazepines 30     -1.5cm, p=0.002 

Tsunoda 2010 
Stability of body (measured by 
range of the trunk motion with 

both the eyes open) 
Benzodiazepines 30     -0.02cm, 

p=0.046 

Tsunoda 2010 
Stability of body (measured by 
range of the trunk motion with 

both the eyes closed) 
Benzodiazepines 30    -1.51cm, p=0.01 

 

Psychological health 
 

Bergh 2008 Neuropsychiatric Index after 24 
weeks Antidepressants 11   

21.7 ± 7.17 
to 20.0 ± 

6.45 
(p=0.026) 

 

Bergh 2008 

Cognition (measured with the 
severe impairment battery, 

which has a scale of 0 to 100) 
after 24 weeks 

Antidepressants 11   
50.1 ± 22.5 

to 28.0 ± 
20.3 

 

Bergh 2008 
Depression (measured using 

the Cornell score) after 24 
weeks 

Antidepressants 11   6.9 ± 4.5 to 
3.3 ± 3.4 

 

Azermai 2013 

Mean difference in 
Neuropsychiatric Index score 
from baseline to end-point for 
those who were successfully 

deprescribed 

Antipsychotic 40   - 
 

5.7, p=0.003 

Azermai 2013 

Mean difference in 
Neuropsychiatric Index score 
from baseline to end-point for 

those who were not 

Antipsychotic 40  -3.5, p=0.345  
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successfully deprescribed 

Bergh 2008 
 

Neuropsychiatric Index after 24 
weeks Antipsychotic 12   

33.4 ± 23.9 
to 32.0 ± 

30.9 
 

 

Bergh 2008 
 

Depression (measured using 
the Cornell score after 24 

weeks 
Antipsychotic 12   7.6 ± 5.8 to 

6.7 ± 6.4 

 

Tsunoda 2010 

Central fatigue (measured 
using the critical flicker fusion 

test where a lower score is 
associated with higher levels of 

central fatigue) 

Benzodiazepine
s 30    2.1, p<0.001 

Minett 2003 

Neuropsychiatric Index after 6 
weeks in participants living with 

Dementia from Parkinson’s 
Disease 

Anticholinestera
se inhibitors 11    -2.6, p=0.008 

Cognitive function 

Garfinkel 2010 Improvements in absolute 
MMSE score Polypharmacy 70 4%    

Drimer 2004 
Cognition (Alzheimer's Disease 
Assessment Scale-Cognitive) 

after 10 days 
Biperiden 27   

21.7 ± 7.17 
to 20.0 ± 

6.45 
(p=0.026) 

 

Bergh 2008 
 

Cognition (measured with the 
severe impairment battery, 

which has a scale of 0 to 100) 
after 24 weeks 

 

Antipsychotics 12   

40.9 ± 35.2 
to 60.25 ± 

19.5 
 

 

Tsunoda 2010 
Cognitive function (Repeatable 
Battery for the Assessment of 

Neuropsychological Status 

Benzodiazepine
s 30    

11.81, p=0.005 
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score where a higher score 
indicates a better cognitive 
function) in the domain of 

immediate memory 

Tsunoda 2010 

Cognitive function (Repeatable 
Battery for the Assessment of 

Neuropsychological Status 
score where a higher score 
indicates a better cognitive 

function) in the domain of visio-
spacial 

Benzodiazepine
s 30    

6.1, p=0.01 

Tsunoda 2010 

Cognitive function (Repeatable 
Battery for the Assessment of 

Neuropsychological Status 
score where a higher score 
indicates a better cognitive 
function) in the domain of 

language 

Benzodiazepine
s 30    5.2, p=0.035 

 

Tsunoda 2010 

Cognitive function (Repeatable 
Battery for the Assessment of 

Neuropsychological Status 
score where a higher score 
indicates a better cognitive 
function) in the domain of 

attention 

Benzodiazepine
s 30    13.8, p<0.001 

Tsunoda 2010 

Cognitive function (Repeatable 
Battery for the Assessment of 

Neuropsychological Status 
score where a higher score 
indicates a better cognitive 
function) in the domain of 

delayed memory 

Benzodiazepine
s 30    7.8, p=0.015 

 

Minett 2003 MMSE in participants living with Anticholinestera 8    1.1, p = 0.229 
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Dementia with Lewy Bodies se inhibitors 

Minett 2003 
MMSE in participants living with 

Dementia from Parkinson’s 
Disease 

Anticholinestera
se inhibitors 11    1.3, p = 0.221 

Quality of life 

Garfinkel 2010 

Overall improvement on the 
global assessment of 

perceived general health 
considering mood and 

functional and cognitive 
capacity 

 

Polypharmacy 64 88%   

 

Garfinkel 2010 

Overall significant worsening 
on the global assessment of 

perceived general health 
considering mood and 

functional and cognitive 
capacity 

 

Polypharmacy 64 0%   
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Bourgeois 2014 Quality of life measured with 
the EuroQol-5D 

Benzodiazepines 
and z-drugs 38  

0.439 to 0.456, 
p = 0.879) 

 
 

 

Effect on the medication regime 
 

Garfinkel 2010 Reduction in mean number of 
medicines Polypharmacy 70  -1.1 ± 1.6    

Gerety 1993 Reduction in mean number of 
medicines Polypharmacy 201  7.0 ± 3.4 to 5.9 

± 2.8 (p<0.001) 
  

Hanlon 1996 Reduction in mean number of 
medicines Polypharmacy 105  -1.92 ±1.32   

Garfinkel 2010 Successfully deprescribed 
after 19 months Polypharmacy 70 81%    

Reeve 2015 Successfully deprescribed 
after 3 months 

Proton pump 
inhibitors 6 50%    

Reeve 2015 Successfully deprescribed 
after 6 months  6 50%    

Henschke 1981 Successfully withdrawn Potassium 
supplementation 33 50%    

Alsop 2001; 
Ekbom 1994; 

Espeland 1999; 
Fotherby 1994; 
Hansen 1983; 
Lernfelt 1990 ; 

Deprescribing stated to be 
successful Antihypertensives 2233 18 – 68%  
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Nadal 1994; 
Nelson 2003; 
Hansen 1983 
Fotherby 1994 

Successfully deprescribed at 
12 months Antihypertensives 246 25 - 41%    

Fotherby 1994 
 

Successfully deprescribed at 
24 months Antihypertensives 78 20% 

    

Alsop 2001 Successfully deprescribed at 
30 months Antihypertensives 41 68%    

Nadal 1994 Successfully deprescribed at 
36 months Antihypertensives 86 

 27%    

Espeland 1999 
Lernfelt 1990  

Successfully deprescribed at 
48 months Antihypertensives 989 

 

25% 
57% 

 
 

 
 

Ekbom 1994 
 

Successfully deprescribed at 
60 months Antihypertensives 18% 

 
333 

    

Daly 1983 
Wilkins 1985 

New or increased diuretic 
dose Digoxin 34 0 - 5%  

 
 

Daly 1983 
Fonrose 1974 

Macarthur 1990 
Wilkins 1985 

Successful deprescribing after 
one month Digoxin 79 48% to 95%  

 

 

Straand 1993 
Walma 1993 

Successful deprescribing at 
six months Diuretics 48 40 to 55%    

Coll 2000 Successfully deprescribed at 
three months Levothyroxine 22 50%    

Esselinckx 1977 
Successfully deprescribed 
after abrupt withdrawal for 
polymyalgia rheumatica 

Prednisolone 18 0%  
  

 

Esselinckx 1977 Successfully deprescribed 
after gradual withdrawal for  18 0%    
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polymyalgia rheumatica 

Lindström 2007 Successful deprescribing Antidepressants 119 53% 
    

Flint 1999 Successful deprescribing 
Antidepressants 
combined with 

Lithium 
21 43% 

  
 

 

Horwitz 1995 

Successful deprescribing after 
6 months in participant whose 
doctor thought they could be 

successfully deprescribed 

Antipsychotics 21 95%  

 

 

Horwitz 1995 

Successful deprescribing after 
12 months in participant where 

the investigators rather than 
the person’s doctor initiated 

the withdraw 

Antipsychotics 26 50% 
  

 

 

Azermai 2013 Successful deprescribing at 
one month Antipsychotic 40 85%    

Puustinen 2014 
Successfully deprescribed 

from benzodiazepines after 6 
months 

Benzodiazepines 89 38%  
 

 

Puustinen 2014 

Successfully reduced dose 
from regular to as required use 

of benzodiazepines after 6 
months 

Benzodiazepines 89 49%  

 

 

Minett 2003 
Successfully deprescribed in 

participants living with 
Dementia with Lewy Bodies 

Anticholinesteras
e inhibitors 

 
8 50%  

 
 

Minett 2003 

Successfully deprescribed in 
participants living with 

Dementia from Parkinson’s 
Disease 

Anticholinesteras
e inhibitors 

 
11 45%  
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eMethods: Medline search strategy 
 

1. exp Aged/ 
2. exp Geriatrics/ 
3. elder$.ti.ab. 
4. geriatric$.ti.ab. 
5. veteran$.ti,ab. 
6. old$.ti.ab. 
7. aged.ti.ab. 
8. or/1-7 
9. medication$.ti.ab. 
10. medicin$.ti.ab. 
11. prescription$.ti.ab. 
12. prescrib$.ti.ab. 
13. polypharmac$.ti.ab. 
14. aperient.ti.ab. 
15. fiber.ti.ab. 
16. laxative$.ti.ab. 
17. lactulose.ti.ab. 
18. glycerol.ti.ab. 
19. sorbitol.ti.ab. 
20. macrogol.ti.ab. 
21. docusate.ti.ab. 
22. Bisacodyl.ti.ab. 
23. Senna.ti.ab. 
24. picosulfate.ti.ab. 
25. paraffin.ti.ab. 
26. poloxamer.ti.ab. 
27. (hormone replacement therapy).ti.ab. 
28. ?estrogen.ti.ab. 
29. ?estradiol.ti.ab. 
30. ?estriol.ti.ab. 
31. tibolone.ti.ab. 
32. (direct thrombin inhibitor).ti.ab. 
33. bivalirudin.ti.ab. 
34. dabigatran.ti.ab. 
35. warfarin.ti.ab. 
36. anticoagula$.ti.ab. 
37. (factor XA inhibitor$).ti.ab. 
38. apixaban.ti.ab. 
39. fondaparinux.ti.ab. 
40. rivaroxaban.ti.ab. 
41. pyridoxine.ti.ab. 
42. thiamine.ti.ab. 
43. calcitriol.ti.ab. 
44. c?olecalciferol.ti.ab. 
45. ergocalciferol.ti.ab. 
46. micronutrient.ti.ab. 
47. vitamin.ti.ab. 
48. mineral.ti.ab. 
49. iron.ti.ab. 
50. ferrous.ti.ab 
51. calcium.ti.ab 
52. potassium.ti.ab 
53. magnesium.ti.ab 
54. ascorb$.ti.ab 
55. folic.ti.ab 
56. folate.ti.ab 

57. hydroxocobalamin.ti.ab 
58. cyanocobalamin.ti.ab. 
59. (“proton pump inhibitor”.ti.ab 
60. (acid suppression)ti.ab 
61. PPI.ti.ab 
62. pantoprazole.ti.ab 
63. omeprazole.ti.ab 
64. esomeprazole.ti.ab 
65. lansoprazole.ti.ab 
66. rabeprazole.ti.ab 
67. antacid.ti.ab 
68. cimetidine.ti.ab 
69. famotidine.ti.ab 
70. nizatidine.ti.ab 
71. ranitidine.ti.ab. 
72. fenofibrate.ti.ab 
73. gemfibrozil.ti.ab 
74. fibrate.ti.ab 
75. ezetimibe,ti.ab. 
76. corticosteroid.ti.ab 
77. glucocorticoid.ti.ab 
78. steroid.ti.ab. 
79. dihyropyridines.ti.ab 
80. fmlodipine.ti.ab 
81. diltiazem.ti.ab 
82. felodipine.ti.ab 
83. lercanidipine.ti.ab 
84. nifedipine.ti.ab 
85. nimodipine.ti.ab 
86. verapamil.ti.ab. 
87. nitrate$.ti.ab 
88. trinitrate.ti.ab 
89. isosorbide.ti.ab 
90. mononitrate.ti.ab 
91. ivabradine.ti.ab 
92. nicorandil.ti.ab 
93. perhexiline.ti.ab. 
94. antipsychotic.ti.ab 
95. amisulpride.ti.ab 
96. aripiprazole.ti.ab 
97. asenapine.ti.ab 
98. chlorpromazine.ti.ab 
99. clozapine.ti.ab 
100. droperidol.ti.ab 
101. flupenthixol.ti.ab 
102. fluphenazine.ti.ab 
103. haloperidol.ti.ab 
104. olanzapine.ti.ab 
105. paliperidone.ti.ab 
106. pericyazine.ti.ab 
107. quetiapine.ti.ab 
108. risperidone.ti.ab 
109. rrifluoperazine.ti.ab 
110. ziprasidone.ti.ab 
111. zuclopenthixol.ti.ab 
112. lithium.ti.ab. 
113. buspirone.ti.ab 
114. diphenhydramine.ti.ab 
115. doxylamine.ti.ab 
116. melatonin.ti.ab 
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117. zolpidem.ti.ab 
118. zopiclone.ti.ab 
119. benzodiazepine.ti.ab 
120. alprazolam.ti.ab 
121. bromazepam.ti.ab 
122. midazolam.ti.ab 
123. clobazam.ti.ab 
124. nitrazepam.ti.ab 
125. oxazepam.ti.ab 
126. temazepam.ti.ab 
127. triazolam.ti.ab 
128. clonazepam.ti.ab 
129. diazepam.ti.ab 
130. flunitrazepam.ti.ab 
131. lorazepam.ti.ab 
132. hypnotic.ti.ab 
133. sedative.ti.ab 
134. melatonin.ti.ab. 
135. anticholinergic.ti.ab 
136. darifenacin.ti.ab 
137. oxybutynin.ti.ab 
138. tolterodine.ti.ab 
139. benzhexol.ti.ab 
140. glycopyrronium.ti.ab 
141. hyoscine.ti.ab 
142. bromide.ti.ab 
143. biperiden.ti.ab 
144. orphenadrine.ti.ab 
145. solifenacin.ti.ab. 
146. dopamine.ti.ab 
147. bromocriptine.ti.ab 
148. cabergoline.ti.ab 
149. pergolide.ti.ab 
150. apomorphine.ti.ab 
151. pramipexole.ti.ab 
152. rotigotine.ti.ab 
153. rasagiline.ti.ab 
154. selegiline.ti.ab 
155. amantadine.ti.ab 
156. entacapone.ti.ab 
157. levodopa.ti.ab. 
158. dopamine.ti.ab. 
159. anticholinesterase.ti.ab 
160. donepezil.ti.ab 
161. memantine.ti.ab 
162. galantamine.ti.ab 
163. rivastigmine.ti.ab. 
164. bisphosphonate.ti.ab 
165. raloxifene.ti.ab 
166. alendronate.ti.ab 
167. clodronate.ti.ab 
168. ibandron$.ti.ab 
169. pamidronate.ti.ab 
170. risedronate.ti.ab 
171. tiludronate.ti.ab 
172. coledron$.ti.ab 
173. strontium.ti.ab. 
174. aspirin.ti.ab 
175. antiplatelet.ti.ab 
176. clopidogrel.ti.ab 

177. thienopyridines.ti.ab 
178. prasugrel.ti.ab 
179. ticlopidine.ti.ab 
180. dipyridamole.ti.ab. 
181. celecoxib.ti.ab 
182. diclofenac.ti.ab 
183. etoricoxib.ti.ab 
184. ibuprofen.ti.ab 
185. indomethacin.ti.ab 
186. ketoprofen.ti.ab 
187. ketorolac.ti.ab 
188. meloxicam.ti.ab 
189. naproxen.ti.ab 
190. piroxicam.ti.ab 
191. NSAID.ti.ab. 
192. (non-steroidal anti-inflammatory).ti.ab. 
193. colchicine.ti.ab allopurinol.ti.ab 
194. quinine.ti.ab. 
195. levothyroxine.ti.ab 
196. thyroxine.ti.ab 
197. liothyroxine.ti.ab 
198. carbimazole.ti.ab 
199. propylthiouracil.ti.ab 
200. iodine.ti.ab. 
201. paracetamol.ti.ab 
202. acetaminophen.tiab 
203. antiglycaemi$.ti.ab 
204. biguanide.ti.ab 
205. metformin.ti.ab 
206. sulphonylurea.ti.ab 
207. gliclazide.ti.ab 
208. glibenclamide.ti.ab 
209. glimepiride.ti.ab 
210. glipizide.ti.ab 
211. pioglitazone.ti.ab 
212. rosiglitazone.ti.ab 
213. insulin.ti.ab 
214. acarbose.ti.ab 
215. alogliptin.ti.ab 
216. linagliptin.ti.ab. 
217. Saxagliptin.ti.ab. 
218. Sitagliptin.ti.ab. 
219. Vildagliptin.ti.ab. 
220. antiepilep$.ti.ab. 
221. anticonvulsant.ti.ab. 
222. valproate.ti.ab. 
223. carbamazepine.ti.ab. 
224. .barbiturate.ti.ab. 
225. lithium.ti.ab 
226. lamotrigine.ti.ab 
227. gabapentin.ti.ab 
228. phenytoin.ti.ab 
229. pregabalin.ti.ab 
230. ethosuximide.ti.ab 
231. levetiracetam.ti.ab 
232. topiramate.ti.ab 
233. vigabatrin.ti.ab 
234. tiagabine.ti.ab. 
235. antihistamine.ti.ab. 
236. cyclizine.ti.ab. 
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297. exp Mental Processes/ 
298. behavior.ti.ab. 
299. exp Behavior and Behavior Mechanisms/ 
300. quality of life.ti.ab. 
301. exp Quality of Life/ 
302. exp Rebound insomnia/ 
303. exp Drug-Related Side Effects and Adverse Reactions/ 
304. rebound.ti.ab. 
305. or/293-304 
306. 8 AND 291 AND 305 

237. cyproheptadine.ti.ab. 
238. dexchlorpheniramine.ti.ab. 
239. diphenhydramine.ti.ab. 
240. doxylamine.ti.ab. 
241. pheniramine.ti.ab. 
242. promethazine.ti.ab. 
243. rrimeprazine.ti.ab. 
244. cetirizine.ti.ab. 
245. desloratadine.ti.ab. 
246. fexofenadine.ti.ab. 
247. levocetirizine.ti.ab 
248. loratadine.ti.ab. 
249. diuretic.ti.ab. 
250. thiazide.ti.ab. 
251. frusemide.ti.ab. 
252. indapamide.ti.ab. 
253. hydrochlorothiazide.ti.ab. 
254. spironolactone..ti.ab. 
255. digoxin.ti.ab. 
256. amiodarone.ti.ab. 
257. antiarrythmi$.ti.ab. 
258. antidepressant.ti.ab. 
259. SSRI.ti.ab. 
260. selective serotonin reuptake inhibitor.ti.ab. 
261. mirtazapine.ti.ab. 
262. TCA.ti.ab. 
263. tricyclic antidepressant.ti.ab. 
264. mianserin.ti.ab. 
265. SNRI.ti.ab. 
266. (serotonin and noradrenaline reuptake inhibitor).ti.ab. 
267. venlafaxine.ti.ab. 
268. duloxetine.ti.ab. 
269. desvenlafaxine.ti.ab. 
270. beta-blocker.ti.ab. 
271. beta blocker.ti.ab. 
272. betablocker.ti.ab. 
273. alpha-blocker.ti.ab. 
274. alpha blocker.ti.ab. 
275. (angiotensin II receptor antagonist).ti.ab. 
276. sartan.ti.ab. 
277. (Angiotensin-Converting Enzyme Inhibitors).ti.ab. 
278. ACEI.ti.ab. 
279. statin.ti.ab. 
280. (HmG CoA Reductase Inhibitor).ti.ab. 
281. exp Pharmaceutical Preparations/ 
282. or/9-281 
283. deprescrib$.ti.ab. 
284. withdraw$.ti.ab. 
285. ceas$.ti.ab. 
286. cessation.ti.ab. 
287. withheld.ti.ab. 
288. discontinu$.ti.ab. 
289. reduc$.ti.ab. 
290. or/283-289 
291. 282 adj3 290 
292. mortality.ti.ab. 
293. exp Death/ 
294. falls.ti.ab. 
295. exp Accidental Falls/ 
296. cognition.ti.ab. 
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eResults 1: Summary of included studies (reference, summary, and risk of bias assessment for 
each included study) 
 

Adams 20091 
 
Methods Study design: Non-randomized controlled study (parent study was a 

randomized controlled study, but participants were not re-randomized at the 
completion of the parent study) with a parallel-design 
Number of groups: Two groups 

Participants Number of participants: 921 enrolled, 713 completed 
• Active group: 550 randomized for the original study, 445 enrolled in this 

study, 445 completed 
• Control group: 371 randomized for the original study, 268 enrolled in this 

study, 268 completed 
Age: 65.2 ± 8.7 years 
Sex: 322 females, 599 males 
Participants with dementia: No 
Inclusion criteria: 

• Either sex 
• 40-yearss-old or above 
• Clinical diagnosis of Chronic Obstructive Pulmonary Disease (COPD), as 

defined by the American Thoracic Society 
• At least a ten pack-years smoking history 
• Clinically stable airway obstruction, 
• Forced expiratory volume in one second of at least 65% of predicted 

normal values 
• At least 70% of forced vital capacity 

Exclusion criteria: 
• History of asthma 
• History of allergic rhinitis 
• History of atopy 
• Total blood eosinophil count of >600 cells/mm-3 
• Required regular daytime supplemental oxygen 
• On doses exceeding the equivalent of 10 mg prednisone daily during the 

month before entering the study 
• Recent history of myocardial infarction (<1 years) 
• Recent history of heart failure (<3 years) 
• Cardiac arrhythmia requiring drug therapy 

Concomitant medicines: 
• Albuterol metered dose inhaler, as-needed 
• Stable doses of theophylline (i.e. stable doses used for up to 6 weeks 

before entry) 
• Inhaled glucocorticosteroids 
• Equivalent of <10 mg/day-1 oral prednisone throughout the study period 

Country: Country not specified, but authors based in Canada, United States 
of America and England 
Setting: 50 trial centers 

Interventions Medicine: Inhaled tiotropium in lactose (18 mg) each morning via a dry 
powder inhaler device 
Withdrawal schedule: Not described 
Comparator: Inhaled lactose each morning via a dry powder inhaler device 

Outcomes Medicine use at 3 weeks after deprescribing 
Dyspnea 
Peak Expiratory Flow Rate (morning and evening) 
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Health-related quality of life measured using the St George's Respiratory 
Questionnaire 

Dates Dates: Not described 
Follow-up duration: 12 months total (48 weeks tiotropium treatment, 3-week 
deprescribing) 

Funding sources Boehringer-Ingelheim Pharmaceuticals, Inc. 
Notes Another paper reports on the same study: 

Casaburi R, Mahler DA, Jones PW, et al. A long-term evaluation of once-
daily inhaled tiotropium in chronic obstructive pulmonary disease. Eur 
Respir J 2002;19:217e24. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

High risk Non-randomized study. 
Although the original study was randomized, this follow-up 
study was an observational study. Participants remained in 
the same groups they had been during the original study, so 
the study did not assess if participants health status altered if 
the administered tiotropium was deprescribed compared to 
those who continued to receive tiotropium. 
All patients had tiotropium ceased. Because tiotropium was 
not commercially available at the time of the study, no 
patients were taking this medication at the 3-week 
posttreatment follow-up visit. Also, there were no significant 
differences in respiratory medications at this final visit. 

Allocation 
concealment 
(selection bias) 

High risk The original study was placebo-controlled. This study, 
however, was an open cessation of medicine across all 
participants. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 The original study was placebo-controlled. This study, 
however, was an open cessation of medicine across all 
participants. 

Blinding of outcome 
assessment 
(detection bias) 

5 out of 5 
There is no clear missing outcome data. 

Incomplete outcome 
data (attrition bias) 

3 out of 5 There is no pre-specified protocol available. However, the 
described outcomes are all reported. However, the 
deprescribing study appears to be an opportunistic 
description of study health outcome after study 
discontinuation rather than a planned intervention and 
follow-up. 

Selective reporting 
(reporting bias) 

2 out of 5 There is no pre-specified protocol available. However, the 
described outcomes are all reported. However, the 
deprescribing study appears to be an opportunistic 
description of study health outcome after study 
discontinuation rather than a planned intervention and 
follow-up. 

Confounding (non-
randomized) 

5 out of 5 The study reports two groups. The first group had taken a 
placebo in the main study and then ceased. The second group 
had used the active drug in the main study and then ceased. 
Therefore, there is no opportunity to compare the cessation 
of active drug with the continued active drug to know if 
longer treatment durations are of increased benefit than 
shorter treatment durations. 
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3 weeks was a short-term follow-up. No crossover. No 
description of whether there was a change in seasons or 
weather. 

Other bias High risk Industry-sponsored study. 
Newcastle-Ottawa scale 

Selection bias Representativeness 
of the exposed 
cohort 

Somewhat representative of the average COPD sufferer who 
previously smoked who discontinues their tiotropium 
treatment (broad exclusion criteria). 

Selection of the 
non-exposed 
cohort 

Selection of the non-exposed cohort drawn from a different 
source (initially matched at baseline for the original study, 
but now different as they had different interventions in the 
original study). 

Ascertainment of 
exposure Ascertainment of exposure was by secure record. 

Demonstration 
that outcome of 
interest was not 
present at start of 
study 

Yes, study environment was controlled. 

Comparability bias Comparability of 
cohorts on the 
basis of the design 
or analysis 

The study controlled for the cessation of active tiotropium 
compared to the cessation of placebo. 

Outcome bias Assessment of 
outcome  Outcome assessment was an independent blind assessment. 

Was follow-up 
long enough for 
outcomes to occur  

The follow-up period was probably adequate for the 
outcomes to occur. Follow-up period is longer than five half-
lives. Therefore, this study adequately assesses if the effects 
of tiotropium cease once the drug is cleared from the body. 

Adequacy of 
follow-up of 
cohorts 

Complete follow-up - all subjects accounted for. 
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Allard 20012 
Methods Study design: Cluster randomized controlled study 

Number of groups: Two groups 
Participants Number of participants: 266 randomized, 196 completed 

• Intervention deprescribing group: 136 randomized, 80 completed 
• Control group: 130 randomized, 116 completed 

Age: 80.4 ± 4.3 years 
Sex: 180 female, 86 male 
Participants with dementia: No 
Inclusion criteria: 

• Over 75 years of age 
• Living in the community 
• At risk of losing their autonomy 
• Taking more than three drugs per day 

Exclusion criteria: 
• None stated 

Concomitant medicines: 6.05 ± 1.76 total medicines per person 
Country: Canada 
Setting: Community - recruitment mail-out to people registered with the 
Quebec Health Insurance Board to identify eligible people 

Interventions Medicine: Polypharmacy 
Withdrawal Schedule: Not described 
Comparator: Usual care 
Method to identify targets: Patient-specific intervention 

Medication review:   
Recommendation by a team comprising 2 physicians, a 
pharmacist and a nurse. 
Recommendation to participant’s treating physician 

Tool to identify deprescribing targets: list of potentially 
inappropriate prescriptions developed by the Quebec Committee on 
Drug Use in the Elderly 

Outcomes Total number of potentially inappropriate medicines per person 
Total number of medicines prescribed per person 
Number of subjects with at least one potentially inappropriate medicine 

Dates Dates: Not described 
Follow-up duration: One year 

Funding sources Department of Family Medicine of the University of Sherbrooke for 
financial support 

Notes Authors stated: "Competing interests: None declared." 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

The allocation method was only described as "were randomly 
assigned to an experimental and a control group" but no detail was 
given. 

Allocation 
concealment 
(selection bias) 

Unclear 
risk Method used to conceal allocation sequence was not described. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk 

Not blinded. 

Blinding of 
outcome 

High risk Personnel were not blinded at the start, but the outcome was unlikely 
to be influenced by the lack of blinding at this stage. The nurse 
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assessment 
(detection bias) 

calculating the primary measurement (potentially inappropriate 
medicines) was blinded, and blinded personnel performed the global 
assessment of change. 
The potentially inappropriate medicines themselves were generated 
from an independent list. Given the level of inter-rater agreement on 
studies assessing potentially inappropriate medicines has ranged from 
approximately a kappa of 0.6 to 0.8, this may introduce bias. 

Incomplete 
outcome data 
(attrition bias) 

Low risk Attrition and exclusions were reported, and reasons were reported. It 
is unlikely that incomplete data would affect the outcome. It was an 
intention-to-treat analysis. 

Selective reporting 
(reporting bias) 

Low risk The primary and secondary outcomes are reported as pre-specified. 
The primary outcome is also reported using subsets that were not pre-
specified, but this was additional reported and not as a replacement to 
the pre-specified measurement. 

Other bias High risk The study did not control for multiple prescribers or for reasons why 
recommendations were not followed. The number of prescribers was 
acknowledged in the article as a major confounder. There was no 
description of how the physician to contact was chosen for each 
patient. This would not matter if there were only one prescriber, but 
where there are multiple prescribers, there is no way of evaluating 
whether the primary prescriber or the prescriber of most of the 
medications was contacted. To truly test this intervention, results 
from subgroups should have been compared or else the inclusion 
criteria be modified so that patients all have comparable numbers of 
prescribers (ideally one). 
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Alsop 20013 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 65 enrolled 

Age: 80 years (range 63 to 94 years) 
Sex: 49 female, 16 male 
Participants with dementia: No 
Inclusion criteria: 

• Not described 
Exclusion criteria: 

• Not described 
Country: England 
Setting: Community - A syncope clinic where people were referred over 
incidences such as recurrent unexplained falls and pre-syncope as well as 
syncope 

Interventions Medicine: Antihypertensive were stopped in 41 (63%), combination therapy 
n=9, thiazides n=18 
Withdrawal Schedule: Not described 

Outcomes Symptom improvement 
Successful deprescribing 

Dates Dates: Not described 
Follow-up duration: 30 months 

Funding sources Not described 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk This was a retrospective chart review of patients at a 
clinic. There was no sequence generation or control 
group. 

Allocation 
concealment 
(selection bias) 

High risk There was no allocation concealment, and there was 
only one group. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
 Open study 

Blinding of 
outcome assessment 
(detection bias) 

5 out of 5 
 Open study 

Incomplete outcome 
data (attrition bias) 

1 out of 5 
 

Considered demographic details at baseline and the 
treating physician's treatment decisions during follow-
up appointments. 
There was no missing data. 338 consecutive referrals 
were considered i.e. no missing patients. Medications 
were stopped in 65 participants, and it appears all 
were reported i.e. "All attendances at the syncope 
clinic in a two-year period were reviewed." 
From the data presented, it is impossible to tell 
whether the number of results was 65 participants. 
Nevertheless, the statement above suggests it was. 

Selective reporting 
(reporting bias) 

High risk The methods are described too briefly to be sure, but 
it appears that the study is based more on the details 
captured in clinic records than systematic evaluation. 
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Confounding (non-
randomized) 

5 out of 5 The study explores the baseline demographic details, 
and if the person remained medicine-free, however, it 
did not control for potential confounders and did not 
include a comparison group to be able to consider the 
extent to which the deprescribing intervention was the 
result of any health changes. 

Other bias Unclear risk The lack of a control group makes this study difficult 
to draw interpretations. It is a naturalistic study 
describing the outcomes of the treating physician's 
decisions, rather than a deliberate trial of an 
intervention with a control group. 
What were the figures for the same outcomes in the 
group that had no medication ceased? 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of referrals who had 
medication stopped.  

Selection of the non-
exposed cohort There was no concurrent control group. 

Ascertainment of 
exposure Ascertainment of exposure through secure record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Yes. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

No concurrent control group. 

Outcome bias Assessment of outcome 
 Outcome assessment by record linkage. 

Was follow-up long 
enough for outcomes to 
occur 
 

Follow-up period inadequate for outcomes to occur. 
Several months would be sufficient to know if the 
intervention of deprescribing had affected the 
presence of syncope as an adverse effect. 

Adequacy of follow-up of 
cohorts Unclear. 
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Azermai 20134 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 40 enrolled, 37 completed 

Age: 84 years, range: 67 - 95 years 
Sex: 19 female, 21 male 
Dementia: 

• No confirmed diagnosis of dementia, but cognitive impairment based on 
MMSE and behavioral disturbances, n=6 

• Diagnosed with dementia, n=34 
o Alzheimer’s dementia - 55% 
o Vascular dementia - 15% 
o Dementia associated with Parkinson’s disease - 15% 
o No medical diagnosis of dementia (cognitive impaired) - 15%) 

• MMSE mean: 16, range: 4–25 
• Activity of Daily Living physical dependency scores: 16 (range 6–24) 

Inclusion criteria: 
• Confirmed clinical diagnosis of dementia or cognitive impairment assessed 

by MMSE 
• Used antipsychotics explicitly for behavioral and psychological symptoms 
• Antipsychotic use was initiated before hospitalization (at home or in the 

nursing home) or (in the case of a long length of hospital stay) 
antipsychotics were used for at least one month during hospitalization 

• Treating physician and researchers agreed on behavioral stability of the 
patient 

Exclusion criteria: 
• None described 

Country: Belgium 
Setting: Hospital - across three hospitals 

Interventions Medicine: Antipsychotic 
Median dose (dose range) % use 

• Atypical: 73% participants 
• Risperidone 1 mg (0.25–2): 48% of participants 
• Quetiapine 82 mg (50–100): 13% participants 
• Olanzapine 8% 5 mg (5–10): 8% participants 
• Clozapine:  4% participants 

Typical - 27% participants 
• Haloperidol 2 mg (1–5): 19 % participants 
• Others: 8% participants 

Withdrawal Schedule: Abrupt discontinuation 
Outcomes Successful deprescribing 

Neuropsychiatric Index 
Possible Adverse Drug Withdrawal Effects 

Dates Study dates: March 2011 to November 2011 
Follow-up duration: One month 

Funding sources Not stated 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
Non-randomized study design. 

Allocation 
concealment 

High risk No concurrent control. 
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(selection bias) 
Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Open study. 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

Open study. 

Incomplete 
outcome data 
(attrition bias) 

1 out of 5 Outcome data reported, though the comparison group 
was those who had failed withdrawal to compare the 
characteristics of the participants who were 
successfully withdrawn to those who were not. 
 
Only three patients are missing and unlikely to affect 
results. The follow-up Neuropsychiatric Index scores 
after one month could only be obtained for 37 patients, 
since three patients had dropped out due to unrelated 
death (cancer and pneumonia; n¼2) or adverse event 
(i.e. fall 14 days after discontinuation; n¼1). 

Selective reporting 
(reporting bias) 

2 out of 5 All stated outcomes reported upon, but no a priori 
published protocol available. 

Confounding (non-
randomized) 

5 out of 5 The comparison group was those who had failed 
withdrawal to compare the characteristics of the 
participants who were successfully withdrawn to those 
who were not. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of the average person living 
with dementia who has behavioral and psychological 
symptoms of dementia. 

Selection of the non-
exposed cohort No concurrent control group. 

Ascertainment of 
exposure Ascertainment of exposure through secure record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Demonstrated the outcome of interest was not present 
at the start of the study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controls for antipsychotic use in hospitalized 
people living with dementia who have signs and 
symptoms of behavioral and psychological 
disturbances of dementia. 

Outcome bias Assessment of outcome 
 Assessment of outcome by record linkage. 

Was follow-up long 
enough for outcomes to 
occur 
 

Follow-up was probably sufficient for the follow-up to 
determine the behavioral and psychological effects 
once the antipsychotic was eliminated from the system. 
Follow-up was probably not sufficient to determine if 
the intervention affected physical health and longevity 
(e.g. cerebrovascular accident). 
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Adequacy of follow-up 
of cohorts Complete follow-up - all subjects accounted for. 
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Ballard 20045 
Methods Study design: Randomized double-blind, placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 100 randomized, 72 completed 
• Intervention deprescribing group: 46 randomized, 32 completed 
• Control group: 54 randomized, 40 completed 

Age: 83.6 ± 9.3 years 
Sex: 81 female, 19 male 
Participants with dementia: all 

• Median MMSE: 3.0 (range 0 - 21.0) 
• Clinical Dementia Rating scale, score, N (%) 
o Stage 1: 4 (8.7) 
o Stage 2: 15 (32.6) 
o Stage 3: 27 (58.7) 

• Neuropsychiatric Index total score: median 16.0 (range 0–35.0) 
• Agitation factor: median 4 (range 0–16) 
• Psychosis factor: median 0 (range 0–16) 
• Mood factor: median 16.0 (range 0–35.0) 
• Well-being score: median 2.35 (range 0.26–6.40) 

Inclusion criteria: 
• 65 years and over 
• Met National Institute of Neurological and Communicative Diseases and 

Stroke/ Alzheimer’s Disease and Related Disorders Association criteria for 
probable or possible Alzheimer’s Disease 

• Clinical Dementia Rating scale severity of stage one or greater 
• No severe behavioral symptoms on individual symptom scores over seven 

on the Neuropsychiatric Inventory at the time of evaluation 
Exclusion criteria: 

• None described 
Country: England 
Setting: Residential aged care facilities in two centers - Newcastle and 
Oxford, United Kingdom 

Interventions Medicine: Antipsychotics 
• Atypical antipsychotics (risperidone) 
• Typical antipsychotics (thioridazine, haloperidol, trifluoperazine, 

chlorpromazine) 
Withdrawal Schedule: Not described 
Comparator: Placebo compared to continued medicine 

Outcomes Quality of life (measured as differences in change in behavioral symptoms) 
Change in Neuropsychiatric Inventory 

Dates Study dates: June 2000 to June 2002 
Follow-up duration: Three months 

Funding sources Research into Aging (London, UK) 
Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

The method of allocation was not described. 
 
"Subjects were then randomized to neuroleptic (N = 54) or placebo (N 
= 46)." 

Allocation 
concealment 

Unclear 
risk Allocation concealment method was not described. 
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(selection bias) 
Blinding of 
participants and 
personnel 
(performance bias) 

Low risk Independent company used to encapsulate over the medications. 
Dispensing was done by pharmacies at the centers. Scripts were 
written before randomization. 
“The study was conducted using a double-blind design. All study 
neuroleptics were encapsulated by an independent company to 
maintain blind, and dispensing was coordinated by the pharmacy 
departments at the two centers. Prescriptions were written before 
randomization in a twice-daily regimen, allocating to each participant 
the closest dose to their pre-existing prescription from the doses 
encapsulated.” 

Blinding of 
outcome 
assessment 
(detection bias) 

Unclear 
risk 

Blinding of outcome assessors is unclear. The center coordinator was 
blind, but it was not clear if this person was the outcome assessor. 
 
“...the center coordinator, blinded to neuroleptic status...” 

Incomplete 
outcome data 
(attrition bias) 

Low risk “All evaluations were undertaken at baseline. The Neuropsychiatric 
Index and Dementia Care Mapping assessments were also completed 
at 1- and 3-month follow-up. Study withdrawals and the proportion 
of people developing marked behavioral symptoms are described and 
compared between groups using the chi-square test.” 
 
"Fourteen patients (26% active treatment, 30% placebo) withdrew 
from the study in each group (χ2 = 0.25, p =.62). There were only six 
withdrawals in the placebo- treated group (13%) and five withdrawals 
in the active treatment group (9%) because of behavioral deterioration 
(χ2 = 0.36, p =.55). Other withdrawals were because of: 

• physical health problems (active N = 3 [6%], placebo N=2 
[4%]) 

• death (active N=3[6%], placebo N=3 [7%]) 
• protocol violation (active N = 2 [4%], placebo N = 1 [2%]) 
• withdrawal of consent (active N = 3 [6%], placebo N = 2 

[4%]) 
 
Eighty-two (82%) of the patients completed at least one follow-up 
evaluation and were included in the primary outcome analysis." 
 
“For all participants who completed at least one follow-up assessment, 
the last evaluation was carried forward.” 

Selective reporting 
(reporting bias) 

Low risk There was no pre-specified protocol available, but the outcomes in the 
paper match the described objectives. 

Other bias Unclear 
risk Unclear what method of recruitment was used. 
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Ballard 20086 7 
Methods Study design: Randomized double-blind, placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants randomized: 165 participants 
• Intervention deprescribing group: 82 randomized, 51 completed 
• Control group: 83 randomized, 52 completed 

Age: 84.8 ± 7.0 years 
Sex: 126 female, 39 male 
Participants with dementia: Yes 
MMSE: 11 ±5 
MMSE > 6: n=14 (17.1%) 
Inclusion criteria: 

• Prescribed the neuroleptics thioridazine, chlorpromazine, haloperidol, 
trifluoperazine or risperidone for behavioral or psychiatric disturbances in 
dementia for at least three months 

• Lived in a nursing or residential home 
• Met NINCDS/ADRDA criteria for possible or probable Alzheimer's 

Disease 
• Either: 

• MMSE score higher than 6, or 
• Severe Battery Impairment scores greater than 30 

• Taking at least: 
• 10 mg chlorpromazine equivalents of typical neuroleptics; or 
• 0.5 mg daily of risperidone 

Exclusion criteria: 
• Unable to complete primary outcome measures at baseline assessment 
• Clinician responsible for care or study clinician considered that the patient 

suffered from any physical condition— including marked extrapyramidal 
disorder—that would have made participation in the trial distressing or 
likely to increase suffering 

• Currently taking thioridazine and showing a prolonged QTc on 
electrocardiogram 

• Likely to be unable to take capsule 
Concurrent medicines: cholinesterase inhibitor n=3 (3.7%%) 
Country: England and Scotland 
Setting: Residential aged care facility four area of the United Kingdom 

Interventions Medicine: Risperidone, or chlorpromazine, or trifluoperazine, or haloperidol 
Withdrawal Schedule: Not described 
Comparator: Placebo compared to continued medicine 

Outcomes Ballard 2009: 
Survival 
Successful deprescribing 
Ballard 2008: 
Total Severe Impairment Battery score (change from baseline to 6 months) 
Standardized MMSE 
Functional assessment scale test of verbal fluency 
Bristol Activities of Daily Living Scale 
Sheffield Test for Acquired Language Disorders 
Neuropsychiatric Index 
Modified Unified Parkinson’s Disease Rating Scale 
Clinician’s Global Impression of Change 
Post-Hoc Additional Exploratory Sensitivity Analysis 

Dates Dates: Between October 2001, and December 2004 
Follow-up duration: 54 months 

Funding sources "The Alzheimer’s Research Trust, Cambridge, UK (http://www.alzheimers-
research.org.uk) to Profs Ballard and Jacoby and to RM. The peer-review 
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process undertaken by the funder did result in some modifications to the 
study design. The funder has no other role in the study design, data 
collection, and analysis, decision to publish, or preparation of the 
manuscript." 

Notes Report details combined for Ballard 2008 and Ballard 2009 as they report the 
same study. 
Authors declared: "Conflicts of interest: Within the past 5 years, CB has 
received honoraria from Novartis, Pfizer, Shire, Lundbeck, Myriad, Servier, 
and Arcadia, and research grants from Novartis and Lundbeck; and 
honoraria and research grants from AstraZeneca and Janssen more than 5 
years ago. None of the other authors has any conflicts of interest." 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk "Randomization was performed centrally at the Center for Statistics 
in Medicine in Oxford, using dedicated computer software 
(MINIM).... The statistician directly communicated the allocation to 
the relevant trial pharmacy, ensuring concealment." 

Allocation 
concealment 
(selection bias) 

Low risk Computerized randomization - 
 
"Initial randomization was done centrally at the Center for Statistics 
in Medicine in Oxford, by use of dedicated computer software 
(MINIM, version 1.5 [a randomization program for allocating 
patients to treatment in clinical trials])...To avoid predictability, the 
first 22 patients were allocated randomly without the minimization 
factors. The minimization algorithm was applied to subsequent 
patients with an allocation ratio that was not fully deterministic. The 
statistician who did the randomization had no direct contact with 
patients; therefore, the allocation was totally independent of patient 
recruitment." 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk Placebo used. 
 
Quote. "Each of the neuroleptics was over-encapsulated to conceal 
the identity of the contents. Placebo capsules were identical to the 
over-encapsulated neuroleptics, but contained only inert filler." 

Blinding of 
outcome 
assessment 
(detection bias) 

Low risk 

This was probably done. 

Incomplete 
outcome data 
(attrition bias) 

Unclear 
risk 

The attrition and exclusions were reported, and it was combined with 
additional analysis for sensitivity and posthoc to assess if the attrition 
affected the outcomes. However, the high level of attrition means that 
it cannot be entirely clear how this affected the study. 
 
"Over the full 12 months of the study, 47 people did not complete 
follow-up. Of these individuals 21 died and a further 26 (55%) 
stopped the allocated treatment." This was similar across both arms 
of the study. 

Selective reporting 
(reporting bias) 

Low risk The pre-specified primary and secondary outcomes described in the 
paper were reported. A study protocol was not available. 

Other bias Unclear 
risk 

Participants used both typical and atypical antipsychotics, yet these 
were grouped together for the analysis. It is unclear if these two 
classes may both show the same effects. 
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Beer 20118 
Methods Study design: Open-label randomized controlled study with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 44 randomized, 31 completed 

25 residents of aged care facilities and ten community-based participants 
• Intervention deprescribing group: 20 randomized, 12 completed 
• Control group: 24 randomized, 19 completed 

Age: 81 ± 9 years 
Sex: 21 female, 14 male 
Participants with dementia: Unclear, mean MMSE: 27 ± 2 so may include 
participants with mild dementia 
Inclusion criteria: 

• Takes at least one drug listed in the target drug list 
• Stable chronic disease on the medication targeted for withdrawal 
• Reports at least one negative symptom ascribable to the drug therapy 

(effects specific to drug class, or possible adverse effects such as falls, 
confusion, malaise, and nausea), or is taking more than five drugs 
concurrently 

• Age greater than 60 years 
• Treating physician agrees to randomization 

Exclusion criteria: 
• Patient is taking warfarin 

Concomitant medicines: 10 ± 2 
Country: Australia 
Setting: Community and residential aged care facilities in Perth, Australia 

Interventions Medicine: polypharmacy (a pre-specified list including antihypertensives, 
anti-anginal, diuretics, non-steroidal anti-inflammatories, COX-2 inhibitors) 
Withdrawal schedule: Dose reduced at approximately two-weekly intervals 
Comparator: Usual care 
Patient-specific intervention: investigator-led intervention: 

Intervention by doctor who identified deprescribing targets and 
undertook the deprescribing process 
Tool to identify deprescribing targets: pre-specified list of 
medications 

Outcomes Short-form 36 health survey 
EuroQol 5-D visual analog scale 
Sleep quality 
MMSE 
Medication Adherence 

Dates Dates: July 2007 to April 2010 
Follow-up duration: 12 weeks 

Funding sources Royal Perth Hospital Medical Research Foundation 
Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk "Participants were openly assigned to intervention or control groups 
using a randomization table, prospectively created using a 
computerized random number generator." 

Allocation 
concealment 
(selection bias) 

High risk 
Patients were openly assigned using a pre-printed table. 

Blinding of 
participants and 

High risk This was an open study. Participants were not blinded, but this is 
unlikely to affect the result. Similarly, blinding of personal would not 



Page 334Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 16	

personnel 
(performance bias) 

affect the outcome as the intervention was a structured approach. 

Blinding of 
outcome 
assessment 
(detection bias) 

Unclear 
risk 

It was not clear who were the outcome assessors and whether they 
were blinded or not. Since the outcome assessment scales have some 
room for subjective assessment, it is critical that the assessors would 
be blinded. 

Incomplete 
outcome data 
(attrition bias) 

Low risk The analysis included all participants randomized (n=35) though not 
all enrolled (n=44). Reasons for attrition and exclusion are described. 
There were few withdrawals from the study, and this was unlikely to 
affect the results. 
The prospective aims of this study implicit in the method were either 
not measured or not reported. 

Selective reporting 
(reporting bias) 

High risk As a pilot study, this demonstrates that the withdrawal technique can 
be used. This was a valid question to answer. However, the 
prospective aims of this study implicit in the method were either not 
measured or not reported. 
5 scales were proposed to measure outcomes (Short-Form 36, 
EuroQol-5D visual analog scale, medication adherence, assessed 
with the Medication Adherence Scale, sleep quality assessed using 
the Pittsburgh Sleep Quality Index and cognitive function, assessed 
using the MMSE). None of these were reported in the results or the 
discussion. Table 1 then lists the drug groups and general statements 
as to criteria for benefit or withdrawal from the study. Table 2 then 
lists results in a third was which was whether withdrawal of the agent 
was achieved or dose reduction achieved or not. 

Other bias Low risk Not identified. 
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Bergh 2008 9 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 23 enrolled 

Age: 84.1 ± 6.59 years 
Sex: 21 female, 2 male 
Participants with dementia: Yes, all 
Inclusion criteria: 

• Living in NH for more than 3 months 
• CDR1 (CDR not defined) 
• Diagnosis of Alzheimer’s or vascular dementia 
• Using either antipsychotic or antidepressant drugs for more than 3 months 

Exclusion criteria: 
• Severe psychiatric disorder 
• Terminal somatic disease 
• Acute infection 
• Diabetes mellitus 

Country: Norway 
Setting: Residential aged care facilities 

Interventions Medicine: Antipsychotics and antidepressants 
Withdrawal schedule: Tapered over one week 

Outcomes Neuropsychiatric Index 
Cornell's Depression Score 
Severe Impairment Battery 
Unified Parkinson Disease Rating Scale 

Dates Study dates: Not described 
Follow-up duration: 24 weeks 

Funding sources Eastern Norway Regional Health Authority, project number 101 
Notes The authors stated: "Conflict of interest: none known." 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Not randomized. 

Allocation concealment 
(selection bias) 

High risk This was an open study. 

Blinding of participants 
and personnel 
(performance bias) 

5 out of 5 
As above. 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
As above. 

Incomplete outcome 
data (attrition bias) 

5 out of 5 It is an as-treated analysis without explained 
reasons for the missing data. 

Selective reporting 
(reporting bias) 

3 out of 5 
 

The protocol was approved by a Human 
Research Ethics Committee though it is 
unclear to what degree the authors adhered to 
a pre-specified analysis plan 

Confounding (non-
randomized) 

5 out of 5 There was no control group. 

Other bias Unclear risk Unclear as there is limited detail. 
Newcastle-Ottawa scale 
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Selection bias Representativeness of the 
exposed cohort 

It is unclear as to what degree the exposed 
cohort is representative of a given population 
as there is limited detail. 

Selection of the non-exposed 
cohort There is no concurrent control group. 

Ascertainment of exposure There is no description on how the 
researchers ascertained exposure. 

Demonstration that outcome 
of interest was not present at 
start of study 

They demonstrated that the outcome of 
interest was not present at the start of the 
study. 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

The study controls for medication 
withdrawal. 

Outcome bias Assessment of outcome 
 

There is no description on how the outcome 
was assessed. 
 

Was follow-up long enough 
for outcomes to occur 
 

The follow-up period was likely adequate for 
outcomes of interest to occur.  

Adequacy of follow-up of 
cohorts The follow-up of participants was adequate. 
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Bergh 201210 
Methods Study design: Randomized double-blind controlled study with a parallel-

design 
Number of groups: Two groups 

Participants Number of participants: 128 randomized, 117 completed 
• Intervention deprescribing group: 63 randomized, 59 completed 
• Control group: 65 randomized, 58 completed 

Age: 85.3 ± 8.2 
Sex: 96 female, 32 male 
Participants with dementia: All participants 
Inclusion criteria: 

• Dementia (Alzheimer’s Disease, vascular dementia or a mixture of 
Alzheimer's disease and vascular dementia) defined by the ICD-10 

• Residents in an aged care facility for four or more weeks 
• Neuropsychiatric symptom(s) 
• Prescribed a selective serotonin reuptake inhibitor for at least three months 

Exclusion Criteria: 
• History of a depressive disorder or schizophrenia 
• Severe somatic disease or terminal illness 
• Inability to take tablets or capsules as prescribed 

Country: Norway 
Setting: Residential aged care (52 sites) 

Interventions Medicine: Antidepressants 
Withdrawal schedule: Not described 
Comparator: Placebo compared to continued medicine 

Outcomes Cornell scale 
Neuropsychiatric Index 
Quality of life-Alzheimer's disease scale 
Unified Parkinson's disease rating scale 
Severe impairment battery 
Lawton and Brody's physical self-maintenance scale 
Weight 
Change in number of psychotropic drugs taken 
Oxazepam (mg)/day in last 21 days 
Change in number of falls per day in the last 21 days 
Clinical dementia rating 
Death 

Dates Dates: August 2008 to June 2010 
Follow-up duration: 25 weeks 

Funding sources Innlandet Hospital Trust, the Research Council of Norway and the South-
Eastern Norway Regional Health Authority 

Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk Individually randomized and across sites. 
 
"We used computer-generated randomization (1:1) in blocks of 
four.... Randomization was done across study centers and facilities." 

Allocation 
concealment 
(selection bias) 

Low risk "Packing of study treatment was done at the Hospital Pharmacy at 
the Innlandet Hospital Trust, and was kept hidden, by the use of 
blank labels, from the participants, caregivers, and the assessors until 
the completion of data collection and statistical analyzes." 

Blinding of Low risk "Encapsulated tablets for the remaining three antidepressants and 
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participants and 
personnel 
(performance bias) 

corresponding placebo capsules containing only inert filler." 
"Packing of study treatment was done at the Hospital Pharmacy at 
the Innlandet Hospital Trust, and was kept hidden, by the use of 
blank labels, from the participants, caregivers, and the assessors until 
the completion of data collection and statistical analyzes." 

Blinding of 
outcome 
assessment 
(detection bias) 

Low risk 

As above 

Incomplete 
outcome data 
(attrition bias) 

High risk It appears that the aim was to use an intention-to-treat analysis, but 
the actual tables report "as-treated." 
 
"Forty-seven (37%) patients withdrew from the study prematurely, 
28 (44%) in the discontinuation group and 19 (29%) in the 
continuation group. The only reason for drop-outs that differed 
significantly between groups was an increase in neuropsychiatric 
symptoms, for 13 (21%) patients in the discontinuation group and 
four (6%) in the continuation group." 

Selective reporting 
(reporting bias) 

Low risk No pre-published protocol found, but the specified outcomes are 
reported. 
Cornell scale for depression in dementia 
Neuropsychiatric inventory after 25 weeks 
Unified Parkinson’s disease rating scale 
Quality of life-Alzheimer’s Disease scale 
Lawton and Brody’s physical self-maintenance scale 
Severe impairment battery score 
Clinical dementia rating scale 

Other bias High risk The study excluded participants with a history of depression. 
Considering that depressive disorders Selective Serotonin Reuptake 
Inhibitors (SSRIs) are a valid and common indication for prescribing 
an SSRI, this seems to exclude a substantial cohort. 
The grouping of "neuropsychiatric symptoms" together is a major 
weakness. Although schizophrenia was an exclusion criterion, the 
neuropsychiatric inventory includes many common psychotic 
symptoms that can be caused by many illnesses besides depression. 
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Black 200611-13 
Methods Study design: Randomized double-blind controlled study with a parallel-

design 
Number of groups: Three groups 

Participants Number of participants: 1099 randomized, 759 completed 
• Intervention deprescribing group: 437 enrolled, 299 completed 
• Continue alendronate 5mg group: 329 enrolled, 236 completed 
• Continue alendronate 10mg group: 333 enrolled, 224 completed 

Age: 73.7 ± 5.9 years 
Sex: 1099 female, 0 male 
Inclusion criteria: 

• Eligibility in deprescribing study (FLEX study) was limited to women 
assigned to receive alendronate during the drug treatment intervention 
study (FIT study) who completed at least 3 years of treatment during the 
trial and subsequent open-label period 

• Alendronate drug treatment intervention (FIT) study included 
o Aged between 55 and 81 years at baseline 
o Postmenopausal for at least two years 
o Femoral neck Bone Mass Density of 0·68 g/cm2 or less (QDR-2000 

Hologic, Waltham, MA, USA), about 2·1 SDs below peak bone mass 
based on the manufacturer's normative data 

Exclusion criteria: 
• Total hip Bone Mass Density at deprescribing baseline was less than 0.515 

g/cm2 (T-score −3.5) 10; or 
• Total hip Bone Mass Density was lower than at commencement of 

alendronate treatment (baseline) were ineligible 
• Alendronate drug treatment intervention (FIT) study excluded: 
o Women with peptic-ulcer disease (a single hospital admission for upper 

gastrointestinal bleeding or two or more documented ulcers within the 
preceding 5 years) 

o Dyspepsia requiring daily treatment 
o Abnormal renal function (serum creatinine >144 µmol/L) 
o Major medical problems that would be likely to preclude participation 

for 3 years 
o Severe malabsorption syndrome 
o Uncontrolled hypertension (blood pressure >210 mm Hg systolic or >105 

mm Hg diastolic) 
o Myocardial infarction during the previous 6 months 
o Unstable angina 
o Evidence of disturbed thyroid or parathyroid function 
o Taken estrogen or calcitonin within the preceding 6 months 
o Taken bisphosphonate or sodium fluoride (>1 mg daily for 2 weeks or 

longer) at any time 
Country: United States of America 
Setting: Community (11 metropolitan sites) 

Interventions Medicine: Alendronate 
Withdrawal schedule: Not described 
Comparator: Placebo compared to continued medicine 

Outcomes Change in bone mineral density for duration of deprescribing 
Biochemical markers of bone turnover 
Incidence of fracture 
Histomorphometry/micro–computed tomography 
Histomorphometric findings from iliac crest biopsies 
Adverse events 
Anti-fracture efficacy of continued alendronate in subgroups defined by 
femoral neck T-score and vertebral fracture status 

Dates Dates: Not described 
Follow-up duration: Ten years (five years treatment vs. ten years treatment) 
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Funding sources Merck & Co "...designed jointly by the non-Merck investigators and Merck 
employees. Study drug was manufactured and packaged by Merck." 

Notes Black 2006 includes a description of the funder's role and declarations of 
conflicts of interest. There is insufficient room to include them here. 
Black 2006 is the deprescribing trial 
Schwartz 2010 is a posthoc analysis of the deprescribing trial 
Note: we combined the two groups that continued alendronate for the 
analysis. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

"In each arm, women were randomized to alendronate, 5 mg/d for 2 
years and 10 mg/d thereafter (n = 3236), or placebo (n = 3223)." 
 
"Two randomization strata were defined: the higher-risk stratum 
included women with one or more morphometric vertebral 
deformities at the end of FIT or with a clinical fracture during FIT; 
all other women were randomized to the low-risk stratum." 
 
Randomization was described for the parent study (FLEX), but not 
for this study. "At FLEX baseline, participants were randomly 
allocated (using a permuted- block design, stratified by study stratum 
and center) to receive alendronate, 10 mg/d (30%), alendronate, 5 
mg/d (30%), or placebo (40%) for 5 years." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk Concealment method is not described. 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk 

Blinding participants and personnel were undertaken. 

Blinding of 
outcome 
assessment 
(detection bias) 

High risk "Participants and all study staff and investigators, except a senior 
statistician, remained blinded to treatment allocation and Bone Mass 
Density follow-up values throughout the study. The senior statistician 
created unblinded reports that were reviewed periodically by a data 
monitoring committee. The 3-year interim analysis was performed 
without unblinding of investigators to individual assignments." 

Incomplete 
outcome data 
(attrition bias) 

Low risk "Modified intention-to-treat analysis, using all available data from all 
participants assigned to treatment who had at least one follow-up 
measure, regardless of study medication adherence, was used for 
analysis of Bone Mass Density. If at least one post- randomization 
value was available, we carried forward values for later missing 
values. In addition, we performed sensitivity analyzes without 
carrying forward Bone Mass Density values or excluding women 
who discontinued study drug or used other bone-active medications." 

Selective reporting 
(reporting bias) 

Low risk Published protocol unavailable, however, intended outcomes 
described in the paper are all reported. 
 
"As pre-specified, data from both alendronate dosage groups were 
pooled for primary analyzes; secondary analyzes for Bone Mass 
Density and biochemical markers were performed without pooling." 

Other bias High risk Industry-sponsored study. 
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Black 201214 
Methods Study design: Randomized double-blind controlled study (continued from 

the parent study HORIZON-PFT trial) with a parallel-design 
Number of groups: Two groups 

Participants Number of participants: 1233 randomized, 921 completed 
• Intervention deprescribing (zoledronic acid for 3 years/placebo for 3 years) 

group: 617 randomized, 470 completed 
• Control (zoledronic acid for 6 years) group: 616 randomized, 451 

completed 
Age: 75.5 ± 4.9 years 
Sex: 1233 females, 0 males 
Inclusion criteria: 

• Post-menopausal women between the ages of 65 and 89 years 
• Bone mineral density T-score of: 
o −2.5 or less at the femoral neck with or without evidence of existing 

vertebral fracture; or 
o −1.5 or less, with radiologic evidence of at least two mild vertebral 

fractures or one moderate vertebral fracture 
• Previous use of oral bisphosphonate was allowed, with the duration of the 

wash-out period dependent on previous use (e.g., previous use of ≥48 
weeks required 2 years of wash-out). 

Exclusion Criteria: 
• Major protocol violations during HORIZON-PFT trial 
• Aged 93 years and over 
• Specific bone-active medication use 
• HORIZON-PFT exclusion criteria: 
o Any previous use of parathyroid hormone or sodium fluoride 
o Use of anabolic steroids or growth hormone within 6 months before trial 

entry 
o Oral or intravenous systemic corticosteroids within 12 months 
o Any previous use of strontium 
o Patients with a serum calcium level of more than 2.75 mmol per liter or 

less than 2.00 mmol per liter were ineligible 
o Calculated creatinine clearance of less than 30.0 ml per minute at either 

of two baseline visits 
o Urine dipstick results of more than 2+ for protein, without evidence of 

contamination of bacteriuria 
Country: International multi-centered trial 
Setting: Community 

Interventions Medicine: Zoledronic acid 5mg annually 
Withdrawal schedule: Not described 
Comparator: Placebo compared to continued medicine 

Outcomes Bone Mass Density in femoral neck - percentage change 
Bone Mass Density of spine and total hip 
Changes from pre-treatment levels over 6 years (baseline to 6 years) 
Biochemical bone turnover markers 
Fractures (clinical, non-vertebral, clinical spine, and morphometric vertebral) 
Adverse events 

Dates Dates: Not described 
Follow-up duration: Six years total follow-up (three years treatment, three 
years deprescribed) 

Funding sources Novartis Pharma AG, Basel, Switzerland 
Notes The authors have included declared conflicts of interest in the original 

manuscript. There is insufficient room to include them here. 
Additional information sought, but not received. 
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Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

The method is not described: 
 
"Women assigned to zoledronic acid in the core study were randomly 
assigned to receive a 15-minute intravenous infusion of zoledronic 
acid (Group Z6) or placebo (Group Z3P3) once per year for 3 years, 
in a 1:1 ratio, stratified by clinical center." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk 

The authors refer to stratification by clinical center, but not further 
information is given on how allocation was concealed. 
 
 
"Women assigned to zoledronic acid in the core study were randomly 
assigned to receive a 15-minute intravenous infusion of zoledronic 
acid (Group Z6) or placebo (Group Z3P3) once per year for 3 years, 
in a 1:1 ratio, stratified by clinical center. " 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk "To maintain blinding, patients assigned to placebo during the core 
study received zoledronic acid in the extension study for 2 to 3 years 
but will not be considered further in this report. To further ensure 
blinding, patients were randomized centrally by an interactive voice-
response system to study treatment. All patients received daily oral 
calcium (1000 to 1500 mg) and vitamin D (400 to 1200 IU). All 
personnel were blinded to study medication. 
Study investigators, site personnel, end-point adjudicators, the 
Novartis clinical team, as well as the clinical research organization 
and Coordinating Center personnel involved in the conduct of the 
trial, were all blinded to treatment assignments." 

Blinding of 
outcome 
assessment 
(detection bias) 

Low risk Study investigators, site personnel, end-point adjudicators, the 
Novartis clinical team, as well as the clinical research organization 
and Coordinating Center personnel involved in the conduct of the 
trial, were all blinded to treatment assignments." 

Incomplete 
outcome data 
(attrition bias) 

High risk The study did not include the participants randomized to placebo 
from the original study, so this comparison was unavailable. It is 
unclear how/if this would have altered the comparisons. 
 
e.g. 
- placebo 3 years; follow-up ceased (not reported on in this study) 
- bisphosphonate 6 years; (reported on in this study) 
- bisphosphonate 3 years | placebo 3 years (reported on in this study) 
 
"To maintain blinding, patients assigned to placebo during the core 
study received zoledronic acid in the extension study for 2 to 3 years 
but will not be considered further in this report." 

Selective reporting 
(reporting bias) 

Low risk The pre-specified protocol was not published. However, the stated 
objectives are all reported. 

Other bias High risk Industry-sponsored.  
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Borrill 200915 
Methods Study design: Open-label randomized controlled study with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 14 randomized, 10 completed 

• Intervention deprescribing group: 9 randomized, 5 completed 
• Control group: 5 randomized, 5 completed 

Age: 65 years 
Sex: Not described 
Participants with dementia: No 
Inclusion criteria: 

• Post-bronchodilator forced expiratory volume in one second (FEV1) 50– 
80% predicted and FEV1/forced vital capacity < 70% 

• Stable dose of fluticasone propionate 500–1,000 µcg per day and 
salmeterol 100 µcg per day 

• Current or ex-smokers with at least ten pack-years 
Exclusion criteria: 

• Patients with a history of more than one exacerbation of COPD during the 
past 12 months requiring treatment with oral corticosteroid 

• Any previous admission for exacerbation of COPD requiring non-invasive 
or endotracheal intubation or admission to the intensive care unit 

Country: England 
Setting: Not described 

Interventions Medicines: Inhaled fluticasone propionate (500 or 1,000 µcg) per day and 
salmeterol 100 µcg per day compared to continued medicine use 
Withdrawal method: Not described 
Comparator: Usual treatment 

Outcomes Exacerbations causing drop-outs 
Forced expiratory volume in one second 
Sputum neutrophil percentage 

Dates Dates: Not described 
Follow-up duration: Six weeks 

Funding sources Not described 
Notes Limited detail - published as a letter to the editor 

Additional information sought to find out FEV1 at the end of the study, but 
not received. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Unclear risk Randomization method not described: 
 
"Patients were randomized at a ratio of 3:2, stratified according to 
current smoking status, to either withdrawal or continuation of 
inhaled fluticasone propionate/salmeterol (SFC) for 6 weeks." 

Allocation 
concealment 
(selection bias) 

Unclear risk 
Concealment method not described. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk 
The study is an open study. Patients and personnel could easily 
tell who was in which group. 

Blinding of outcome 
assessment (detection 
bias) 

Unclear risk The study is an open study. 
Insufficient information was given as to who were the assessors 
were. 



Page 344Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 26	

Incomplete outcome 
data (attrition bias) 

High risk The incomplete data were those four patients who withdrew failed 
because of worsening of the primary outcomes. This data were 
related to the intervention. Instead, they brought forward the last 
measured data from when they were in the trial. 
"Four patients in the withdrawal group withdrew from the study 
due to exacerbation of COPD. Data from these patients are 
brought forward from the last observation obtained." 

Selective reporting 
(reporting bias) 

Unclear risk The protocol was described in limited detail, so it remains unclear 
if there was selective reporting. 

Other bias Unclear risk Limited description of the methods, so the risk of bias cannot be 
adequately ascertained. 
Conflicts of interest are not stated. 2 out of three references refer 
to work done by one of the authors (Vestbo). 

 

Bourgeois 201416 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 38 enrolled, 37 completed 

Age: 84.3 years 
Sex: 27 female, 11 male 
Participants with dementia: No (inclusion criteria was cognitively 
competent) 
Inclusion criteria: 

Established the chronic use of benzodiazepines or Z-drugs for 
insomnia (administered daily at bedtime for at least 3 months) 
Cognitively competent, which was confirmed with a Katz 
disorientation score of 1 or 2 (disorientation in time and place 
ranging from 1 = no disorientation to 4 = severe) 

Exclusion criteria: 
Critically ill 
Fatal diagnosis with short life expectancy 
Residents who used a benzodiazepine during the day (for the 
indication anxiety) 
Used a sedative antidepressant (trazodone, amitriptyline, 
mirtazapine) 
Phytotherapy as co-medication 

Country: Belgium 
Setting: Aged care facilities, five 

Interventions Medicines: Benzodiazepines and z-drugs 
N05BA (anxiolytics) 
N05CD (hypnotics) 
N05CF (Z-drugs) 

Withdrawal method: Not strictly set as the general practitioner was 
responsible, but researchers suggested a 25 % reduction either every one 
week or every two weeks. 
 “median duration of the discontinuation process was 21 days (range 7–88 
days)” 
Comparator: Usual treatment 

Outcomes Use of hypnotic medication 
Total number of chronically used medications 
Functional characteristics were scored using the Katz scale (measures 
activities of daily living and disorientation) 
Depression (measured with Geriatric Depression Scale) 
Hospital admissions 
Falls 
Hearing and visual impairment 
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Frequent pain 
Withdrawal symptoms (measured with the Benzodiazepine Withdrawal 
Symptom Questionnaire) 
Sleep quality (Pittsburgh Sleep Quality Index) 
Quality of Life (EuroQol-5D-3L) 

Dates Dates: September 2012 until July 2013 
Follow-up duration: Eight months 

Funding sources Not described 
Notes   

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

High risk 
Non-randomized study 

Allocation 
concealment 
(selection bias) 

High risk 
Open study 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Open study 

Blinding of outcome 
assessment 
(detection bias) 

5 out of 5 
Open study 

Incomplete outcome 
data (attrition bias) 

1 out of 5 All participants accounted for at 8 months. 

Selective reporting 
(reporting bias) 

1 out of 5 Use of hypnotic medication - REPORTED 
Total number of chronically used medications - REPORTED 
Functional characteristics were scored using the Katz scale 
(measures activities of daily living and disorientation) - 
REPORTED 
Depression measure with Geriatric Depression Scale - 
REPORTED 
Hospital admissions 
Falls - REPORTED 
Hearing and visual impairment - REPORTED 
Frequent pain - REPORTED 
Withdrawal symptoms (measured with the Benzodiazepine 
Withdrawal Symptom Questionnaire) - REPORTED 
Sleep quality (Pittsburgh Sleep Quality Index) - REPORTED 
Quality of Life (EuroQol-5D-3L) - REPORTED 

Confounding (non-
randomized) 

5 out of 5 There is no concurrent control group 

Other bias High risk Left to the general practitioner to initiate discontinuation in 
study, so not uniform and subject 

Newcastle-Ottawa scale 

Selection bias Representativeness 
of the exposed 
cohort 

Truly representative of the average person who is cognitively 
intact living in a residential aged care facility. 

Selection of the 
non-exposed No concurrent control group  



Page 346Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 28	

cohort 

Ascertainment of 
exposure Secure record 

Demonstration 
that outcome of 
interest was not 
present at start of 
study 

Yes 

Comparability bias Comparability of 
cohorts on the 
basis of the design 
or analysis 

The study controlled for general practitioner’s belief if a 
person could be withdrawn 

Outcome bias Assessment of 
outcome  Record linkage 

Was follow-up 
long enough for 
outcomes to occur  

Yes 

Adequacy of 
follow-up of 
cohorts 

Complete follow-up – all participants accounted for 
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Bridges-Parlet 199717 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Two group 

Participants Number of participants: 36 randomized, 34 completed 
• Intervention deprescribing group: 22 randomized, 20 completed 
• Control group: 14 randomized, 14 completed 

Age: 81.7 ± 6.0 years 
Sex: 29 females, 7 males 
Participants with dementia: Yes 

• Alzheimer's disease diagnosed for 23 patients 
• Dementia non-specific diagnosed for 13 patients 
• MMSE = 0 for n=30 (19 or 86% in deprescribing group, and 11 or 79% in 

continued group) 
o All but one patient scored less than four on the MMSE 
Other medicines: Antidepressants: 

• Deprescribing group n=2 
• Continued group n=3 

Inclusion criteria: 
• Receiving an antipsychotic (any traditional antipsychotic was acceptable) 

and who had been on a stable dose for 3 months before study 
• Patients with a diagnosis of dementia; Diagnoses of possible or probable 

Alzheimer’s Disease were accepted 
• Those with a history of physically aggressive behavior according to the 

referring nursing supervisor 
• Residing in a nursing home 
• Antidepressants were allowed to participate if the medication doses had 

been stable 
Exclusion criteria: 

• Primary psychiatric diagnoses 
• Mental retardation 
• Terminal illness 
• Other recent acute changes in health status (e.g., recent broken hip) 

Country: United States 
Setting: Residential aged care facilities - five facilities which generally from 
specialized units within the facility for the special care of people living with 
dementia 

Interventions Medicine: Antipsychotics (either typical or atypical) 
Chlorpromazine-equivalent dose of an antipsychotic: 41.4mg ± 21.7mg 
(mean, SD) 

• Haloperidol n=21 
• Thioridazine n=9 
• Thiothixene n=3 
• Trifluoperazine n=1 
• Mesoridazine n=1 
• Loxapine n=1 

Withdrawal schedule: 
• Abrupt discontinuation if dose was > 50mg chlorpromazine daily 
• Where the original dose was equivalent to 50mg chlorpromazine daily or 

above, the titration schedule was to halve the dose in week one and to stop 
in week two. 

Comparator: Placebo compared to continued medicine 
Outcomes Episodes of Physically Aggressive Behavior 

Adverse drug withdrawal events 
Dates Dates: Not described 

Follow-up duration: Four weeks 
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Funding sources Alzheimer’s Association/Estate of Ruby B. Hodges, Pilot Research Grant # 
IIRG-93-103, Chicago, Illinois 

Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Low risk Allocation method not described other than to say it was random 
and a pre-determined sequence. 
 
"subjects were randomly assigned to either withdrawal or no 
withdrawal. Assignment was based on a pre-determined sequence 
such that three patients were assigned to withdrawal for every two 
not withdrawn." 
 
"Five nursing homes referred patients to the study. In almost all 
instances, referrals originated from units designated for special care 
for dementia patients within the facilities. Nursing supervisors 
identified physically aggressive patients with dementia who were 
currently being treated with a neuroleptic." 
"We relied on the judgments of the nursing supervisors regarding 
the prior presence of physically aggressive behavior." 
"We do not know what criteria the nursing supervisors…" 

Allocation 
concealment 
(selection bias) 

Unclear 
risk Not described. 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk Patients in both groups received identical-appearing capsules 
prepared at the University of Minnesota Hospital Pharmacy - i.e. an 
outside agency. 
The methods used for concealing crushed tablets and one case of 
saline injections were described. They appeared adequate. 

Blinding of outcome 
assessment 
(detection bias) 

Low risk Nurses were the unknowingly primary assessor in that one of the 
primary outcome measures was the completion of the four weeks. 
Adequate steps were taken to ensure nurses remained blinded. 
 
The other observations (the MMSE and whether the patient could 
walk or not) were carried out by "experienced study personnel who 
were blinded to treatment assignments.” This does not say how 
they were kept blinded. 

Incomplete outcome 
data (attrition bias) 

Low risk Intention-to-treat reported. There was no missing data. 
 
Low attrition rate: "Of the 22 patients who were withdrawn, 20 
(91%) completed the 4-week double-blinded withdrawal. Of the 14 
patients not withdrawn, all completed the 4-week trial." 
Completion criteria were reported. 
Change in physically aggressive behavior was reported. 

Selective reporting 
(reporting bias) 

Low risk No pre-specified protocol available, but all described outcomes 
reported. 

Other bias Low risk The methodology is sound, and the authors have considered 
sources of inherent bias in the sample selection and sample size 
and large standard deviation. No statement of conflicts of interest 
were reported. 
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Burr 197718 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 106 randomized, 89 completed 
• Intervention deprescribing group: 54 randomized, 41 completed 
• Control group: 52 randomized, 48 completed 

Age: 80.5 years 
Sex: 93 female, 13 male 
Participants with dementia: No 
Inclusion criteria: 

• Receiving diuretics for more than one month 
• Assessed as discontinuation of the treatment might not be unsafe 

Exclusion criteria: 
• Congestive cardiac failure during the previous three months 
• History of left ventricular failure 
• Hypertension controlled in hospital by diuretic therapy 
• Diuretics prescribed for a nephritic syndrome or glaucoma 

Country: United States of America 
Setting: Hospital - long-stay wards of six hospitals 

Interventions Medicine: Diuretics and potassium supplementation withdrawal 
• Frusemide 
• Frusemide and spironolactone 
• Frusemide and Moduretic 
• Moduretic 
• Navidrex K 
• Clopamil 
• Chlorthalidone 

All the patients taking clopamide and chlorthalidone, and all except two of 
those on frusemide alone, were also receiving potassium supplements 
Withdrawal schedule: Not described 
Comparator: Placebo compared to continued medicine 

Outcomes Blood pressure and pulse 
Distribution of plasma potassium levels 
Distribution of plasma urea levels 
Changes in ankle edema 

Dates Dates: Not described 
Follow-up duration: 12 weeks 

Funding sources The authors state that they thank "the following pharmaceutical 
manufacturers for supplies of active and placebo tablets: CIBA Laboratories, 
Geigy Pharmaceuticals Ltd, Hoechst Pharmaceuticals Ltd, Merck Sharp & 
Dohme Ltd, Sandoz Products Ltd, and Searle Laboratories."  

Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

Randomization method was not described. 
 
"Other patients were randomly allocated into two groups." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk Randomization method was not described. 

Blinding of 
participants and 

Low risk "One group continued to receive the same treatment as before while 
the other group had their diuretic drugs replaced by placebo tablets of 
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personnel 
(performance bias) 

similar appearance. Potassium supplements were similarly replaced 
by placebo tablets for patients allocated to the placebo group. The 
active and placebo tablets were supplied individually in special 
containers so that the medical and nursing staff were unaware of the 
group to which each patient was assigned. Patients with each type of 
diuretic were randomized separately so as to produce balanced 
groups. 
 
"Before the code was broken at the end of the 12-week period the 
ward sisters were asked their opinions about the identity of the tablets 
each patient had received…” 
“…shows that they were unable to distinguish between patients on 
the active and placebo tablets." 

Blinding of 
outcome 
assessment 
(detection bias) 

Low risk 

As above. 

Incomplete 
outcome data 
(attrition bias) 

High risk The analysis was as-treated, even though the reason for drop-outs 
related to the intervention in many cases. 

Selective reporting 
(reporting bias) 

Unclear 
risk 

The intended outcomes were not clearly stated. The outcomes are 
listed below: 
Cardiac failure 
Plasma electrolyte estimations 
Blood pressure  
Ankle edema  
General condition 
Cardiac failure was measured by blood pressure and urea and 
electrolyte test and ankle edema, which were reported. 
General condition was not reported, although results presented on 
whether ward nurses could identify differences that would rely on 
some judgment of general condition. 

Other bias High risk There appears to be no conflict of interest. This study is quite old and 
predates the introduction of many first-line drugs e.g. ACE-
inhibitors. This does not introduce bias but does reduce the relevance 
of the findings to 2015 medical practice. 

 
  



Page 351Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 33	

Campbell 199919 20 
 
Methods Study design: Randomized double-blind placebo-controlled study with a 

two-by-two-factorial design 
Number of groups: Four groups 

Participants Number of participants: 93 participants 
• Group 1: Deprescribed and exercise program group: 24 participants 
• Group 2: Deprescribed and no exercise program: 24 participants 
• Group 3: Original medicine and exercise program: 21 participants 
• Group 4: Usual care (Original medicine and no exercise program): 24 

participants 
Age: 74.6 ± 5.5 years 
Sex: 71 female, 22 male 
Inclusion criteria: 

• Over 65 years 
• Registered with New Zealand general practitioner 
• Currently taking psychotropic medication 

Exclusion criteria: 
• Cannot comply with at least seven out of ten requirements (requirements 

Not described) 
Concomitant medicines 6.5 ± 2.9 
Country: New Zealand 
Setting: community, 17 general practice groups 

Interventions Medicine: Anti-anxiolytics, typical antipsychotic, atypical antipsychotic, 
antidepressants, benzodiazepines 
Withdrawal Schedule: Not described 
Comparator: 

• Deprescribe in combination with lifestyle advice (i.e. exercise) 
• Deprescribe only 
• Continue medicine in combination with lifestyle advice (i.e. exercise) 
• No intervention 

Patient-specific intervention: investigator-led intervention: 
General practitioners recommended potential participants (i.e. 
identified their patients who may benefit from deprescribing target 
medications) 
Intervention by the investigator. 
Tool to identify deprescribing targets: Pre-specified list of target 
medications 

Outcomes Falls 
Dates Dates: Not described 

Follow-up duration: 44 weeks 
Funding sources Accident Rehabilitation and Compensation Insurance Corporation of New 

Zealand (ACC) 
DMB was sponsored by the Department of Veterans Affairs, USA 

Notes Group two and group four were used as the active deprescribing and control 
group respectively for the review to reduce the confounding effects of the 
exercise program on deprescribing. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk The method is not described in this paper. However, in Campbell 
1997 (first report on the study), it was described that: "the group 
allocation schedule using computer-generated random-numbers and 
the lit was held off-site by an independent person. Group allocation 
was made by telephone contact after all baseline questionnaires and 
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assessments were completed." 
Allocation 
concealment 
(selection bias) 

Low risk Exercise group assignment was made by telephone contact to an 
independent person off site who held the exercise group allocation 
list. Only the pharmacist, based in a local pharmacy, held the 
medication group allocation list. 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk "Drug group allocation was double-blinded and not broken until each 
participant withdrew from or completed the study." 
"The ingredients of individual participant's psychotropic medication 
were reformulated into study capsules by grinding the tablets, mixing 
the powder with an inert substance, or packing into gelatin capsules 
If participants were taking more than one psychotropic medication; 
separate capsules were prepared for each of the medication. Capsules 
containing inert or active ingredients looked and tasted the same. At 
entry to the study, all participants were given study capsules 
containing their psychotropic medication at the current dose." 

Blinding of 
outcome 
assessment 
(detection bias) 

Low risk "The investigator confirming fall events was blind to group 
allocation." 
In Campbell 1997, it was stated: "The assessment physiotherapist and 
investigator classifying fall events remained blind to group 
allocation." 

Incomplete 
outcome data 
(attrition bias) 

Unclear 
risk 

Much of the data is given in relative terms rather than absolute, 
making it difficult to extrapolate. 
 
"Any participant who stopped taking the study capsules was 
encouraged to stay in the study and complete the falls monitoring." 

Selective reporting 
(reporting bias) 

Low risk All pre-specified outcomes were reported. 

Other bias Low risk There appears to be no conflict of interest or any other source of bias. 
The only concern is the participants would know if they were in the 
exercise group or no exercise group. This probably would not have 
influenced the outcome of the study. 
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Choudhury 2007 21 
Methods Study design: Randomized double-blind, placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 260 randomized, 126 completed 
• Active deprescribing group: 132 randomized, 54 completed 
• Control group: 128 randomized, 72 completed 

Age: 67.6 ± 8.9 years 
Sex: 124 female, 136 male 
Participants with dementia: No 
Inclusion criteria: 

• Aged 40 years and over 
• History of smoking 
• Prescribed inhaled corticosteroids for a minimum of six months 

Exclusion criteria: 
• Long-term oral corticosteroids 
• Not taking their prescribed inhaled corticosteroids for at least four days a 

week 
• Other chronic active lung disease 
• Lung cancer 

Other: Patients had smoked an average of 39 pack-years 
Country: England 
Setting: community - 31 general practices in east London and Essex to take 
part 

Interventions Medicine: Inhaled corticosteroids - fluticasone propionate 500 mcg, one puff 
twice-daily using an accuhaler device 
Withdrawal schedule: Abrupt 
Patients were exposed to randomized treatment for 179 days (95% CI 153 to 
206) in the placebo group and 235 days (95% CI 209 to 262) in the 
fluticasone group 
Comparator: Placebo compared to continued medicine 

Outcomes COPD exacerbation frequency 
Time to first exacerbation 
Reported symptoms 
Peak expiratory flow rate 
Reliever inhaler use 
Return to usual steroid inhaler 
Lung function 
Health-related quality of life 
- St George's respiratory questionnaire 
- EuroQol 5-D total and visual analog scale 
Adverse effects 

Dates Dates: Not described 
Follow-up duration: One year 

Funding sources The British Lung Foundation and Newham National Health Service Trust 
Research and Development funded the study. GlaxoSmithKline provided the 
study inhalers free of charge but was not involved in study design, data 
collection, analysis, or interpretation of results. 

Notes Participants had used an inhaled corticosteroid for a median of eight years 
before study recruitment. 
Additional information sought, but not received. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence Unclear "Patients were allocated with minimization to intervention and 
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generation (selection 
bias) 

risk control using the program MINIM v1.3." 

Allocation 
concealment 
(selection bias) 

Low risk 
"Inhalers were given an alphanumeric code to conceal allocation." 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk Placebo described in limited detail. 
"were allocated to fluticasone 500mcg one puff twice-daily using 
an accuhaler device or identical placebo." 
"Study nurses and regular clinicians were blind to allocation 
throughout the study." 

Blinding of outcome 
assessment 
(detection bias) 

Low risk 
As above. 

Incomplete outcome 
data (attrition bias) 

Unclear 
risk 

Intention-to-treat analysis. 
No mention was made of incomplete data. All study patients were 
accounted for, but 29 withdrew consent, were lost to follow-up or 
"Other.” It is impossible to judge whether the withdrawal was 
related to the intervention. The number of patients is around 10% of 
the study group. 

Selective reporting 
(reporting bias) 

Low risk All stated outcomes reported: 
• Primary outcome was COPD exacerbation frequency – 

YES 
Secondary outcomes were: 

• Time to first exacerbation YES 
• Reported symptoms - YES 
• Peak expiratory flow rate and reliever inhaler use (from 

diary cards), and lung function and health-related quality 
of life (at follow-up visits) - YES 

Other bias Low risk Conflicts reported and appeared to be irrelevant to this study. 
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Cibere 200422 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 137 randomized, 134 completed 
• Active deprescribing group: 66 randomized, 66 completed 
• Control group: 71 randomized, 68 completed 

Age: 65 years (range 43–88 years) 
Sex: 77 females, 60 males 
Inclusion criteria: 

• Osteoarthritis of the knee(s) according to the American College of 
Rheumatology diagnostic criteria 

• Kellgren-Lawrence grade 2 on antero-posterior radiograph of the knee 
• Current daily use of glucosamine for at least 1 month 
• At least moderate improvement in knee pain since starting on glucosamine, 

measured on a 6-point scale of knee pain (worse, unchanged, mildly 
improved, moderately improved, markedly improved, completely 
subsided) 

Exclusion criteria: 
• Chondroitin sulfate use within the previous 2 months 
• Knee injection with hyaluronate in the previous 6 months or with 

corticosteroids in the previous 3 months, 3) surgical procedure on either 
knee in the previous 3 months 

• Narcotic analgesic use 
• Uncontrolled medical condition or planned surgery that could interfere 

with follow-up 
• Baseline potassium 5.3 mEq/liter or baseline creatinine 120 mmol/liter 

Concomitant medicines: 
• As required analgesic medications (e.g. acetaminophen and non-steroidal 

anti-inflammatory drugs) were allowed and recorded by the patient in a 
daily diary 

• Other concomitant treatments were not allowed during the study (including 
chondroitin sulfate and intraarticular injections with corticosteroids or 
hyaluronic acid) 

Country: Canada 
Setting: Community - four centers in Canada 

Interventions Medicine: Glucosamine sulfate formulated as a potassium salt preparation 
(500-mg tablets) 

• Dosage equivalent to glucosamine dose taken before the study with a 
maximum of 1,500 mg per day 

• Participants who used a dosage 1,500 mg per day before the study were 
treated with 1,500 mg per day during the study 

Withdrawal schedule: Not described 
Comparator: Placebo compared to continued medicine 

Outcomes Disease flare 
Function measured using Western Ontario and McMaster Universities 
Osteoarthritis Index 
Quality of life measured using EuroQol 5-D utility and visual analog scale 

Dates Dates: Not described 
Follow-up duration: Six months 

Funding sources Mary Pack Research Fund, Vancouver, British Columbia, Canada and by the 
Doris Alma Mary Anderson Fund for Geriatric Research, London, ON, 
Canada. 
Dr. Cibere’s work supported by a Canadian Institutes of Health Research 
Clinician Scientist Award and a Michael Smith Foundation for Health 
Research Postdoctoral Fellowship Award. 
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Notes Additional information sought, but not received. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk "A central computer-generated randomization code was produced by 
a researcher not affiliated with the study. Block randomization with a 
randomly variable block size of 2–6 was used." 

Allocation 
concealment 
(selection bias) 

Low risk "The randomization code was forwarded to the manufacturer of the 
study medication and was used to label the study medication bottles 
consecutively from 1 to 160. The randomization codes remained 
sealed until after the blinded analysis had been carried out. Thus, 
allocation concealment was maintained and study investigators and 
patients were blinded throughout the study. Eligible subjects were 
assigned the next consecutive study number." 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk "The randomization code was forwarded to the manufacturer of the 
study medication and was used to label the study medication bottles 
consecutively from 1 to 160. The randomization codes remained 
sealed until after the blinded analysis had been carried out. Thus, 
allocation concealment was maintained and study investigators and 
patients were blinded throughout the study." 
"Glucosamine and placebo tablets were supplied by VitaHealth 
(Winnepeg, Manitoba, Canada). The active drug consisted of 
glucosamine sulfate formulated as a potassium salt preparation 
(500mg tablets). The placebo tablets were indistinguishable from the 
glucosamine tablets and contained excipients only. Patients were 
randomized to receive either glucosamine sulfate or placebo." 

Blinding of 
outcome 
assessment 
(detection bias) 

Low risk Outcome assessors were firstly the patients themselves (who were 
blinded), and then a physician global assessment was made - the 
physicians also being blinded by the separation of randomization and 
placebo preparation from the rest of the investigators. 

Incomplete 
outcome data 
(attrition bias) 

Low risk An intention-to-treat analysis was used. It was decided a priori that 
patients who were lost of follow-up would be considered to have an 
exacerbation for the purpose of the primary analysis. For the survival 
analysis, patients lost of follow-up were right censored and thus were 
only followed by their last visit. 
Only three patients withdrew. They were considered fails. 
The small number makes it unlikely that they would have influenced 
the result. The authors state that "even with the exclusion of these 
three patients, there was no difference in the proportion of flares in 
the glucosamine and placebo groups." 

Selective reporting 
(reporting bias) 

Low risk A pre-specified protocol was not available, but all described 
outcomes are reported. Primary end-point of a disease flare was 
reported in Fig 2. Secondary outcomes all reported. 

Other bias Low risk No conflict of interest were reported. The protocol appeared solid. 
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Cohen-Mansfield 199923 
Methods Study design: Randomized double-blind placebo-controlled crossover study 

Number of groups: Two group. 
Participants Number of participants: 58 participants, 35 completed 

Age: 86 years 
Sex: 43 female, 15 males 
Participants with dementia: Yes - mean MMSE was 7.90 
Inclusion criteria: 

• Received either haloperidol, thioridazine or lorazepam for agitation 
• Residents of the facility so that nursing staff knew them well enough to 

assess them 
• Age 70 years and over 

Exclusion criteria: 
• Concomitant administration of other antipsychotic or anti-anxiety drug 

other than low-dose trazodone hydrochloride for sleep 
• Life expectancy less than 3 months due to obvious causes 
• Psychiatric diagnosis of a major affective disorder of schizophrenia 

according to Diagnostic and Statistical Manual of Mental Disorders, Third 
Edition Revised (DSM-IIIR) 

• Expected to leave the facility in the next 3 months 
• Uncontrolled hyperglycaemia 
• Uncontrolled hypoglycemia 

Country: United States of America 
Setting: Residential aged care facility 

Interventions Medicine: Typical antipsychotics and benzodiazepines 
Withdrawal Schedule: Tapered during a 3-week period then ceased 
Comparator: Placebo compared to continued medicine.  

Outcomes Brief Psychiatric Rating Scale 
Mansfield Agitation Inventory 
Function 
Adverse effects 
Global Impression 
Accuracy of staff prediction as to whether the withdrawal would be 
successful 

Dates Dates: Not described 
Follow-up duration: 22 weeks. 

Funding sources National Institute on Aging, Bethesda, Md grants numbered AG00547 and 
AG10172  

Notes Not clear which phase of the crossover the results are reported in so the data 
cannot be included in the meta-analysis.  This information was sought, but 
not received. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

Method used to generate allocation sequence is not described. 
"Half the residents were randomly assigned to have their medication 
dose tapered during a 3-week period, followed by receipt of a placebo 
(the other half continued their usual medication dosage)." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk No method of concealment was described. 

Blinding of 
participants and 
personnel 

Low risk Study medications were given as identical liquids. Only the 
dispensing pharmacist knew which was administered. 
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(performance bias) 
Blinding of 
outcome 
assessment 
(detection bias) 

Unclear 
risk 

Assessors were evening nursing staff and the unit's social worker. We 
can assume that they remained blinded until after assessment, but this 
is unclear.  
"Only the dispensing pharmacist, who was not an employee of the 
nursing home, knew which medication was administered. The care 
team, residents, family caregivers and research team were blinded to 
which group a participant was assigned." 

Incomplete 
outcome data 
(attrition bias) 

Unclear 
risk 

There was a high attrition rate. However, the reasons for drop-outs 
were similar across both groups and well described. 
 
Twenty-three participants discontinued participation in the study 
before completion for the following reasons: death or dying (3), 
hospitalization (1), not eating or weight loss (3), increased agitation 
(9), lethargy (2), withdrawal of consent (4), facial asymmetry (1), and 
a fall (3); some had multiple reasons (Table 3). For 12 participants, 
discontinuation occurred during the original drug dosage, for nine 
while taking placebo, and for two during titration from drug to 
placebo. Most discontinuations (20 of 23) occurred in the first part of 
the study, before the crossover stage. All of these reasons could have 
been related to the intervention. Some analysis of demographics was 
undertaken between the drop-outs and those who completed the 
study. No differences were found. 
Participants who discontinued the study and those who completed the 
study were similar in demographic characteristic (table 4). However, 
baseline levels of agitation were higher in those participants who 
discontinued the study compared to the participants who completed 
the study. These differences did not reach statistical significance (the 
only difference close to statistical significance was physically 
nonaggressive behaviors; P =.07 with a 2-tailed t-test). 
 
Unclear if an intention-to-treat analysis was used or not. 

Selective reporting 
(reporting bias) 

Low risk Primary - Brief Psychiatric Rating Scale and Cohen-Mansfield 
Agitation Inventory 
Secondary - cognitive functioning, sleep, activity, positive mood, 
weight, adverse effects 
All outcomes were reported. 

Other bias Unclear 
risk 

Funding and conflicts of interest were not reported. It is unlikely that 
these would have influenced the outcome. 
Combining data from the deprescribing of two antipsychotics and one 
benzodiazepine may alter the results as these may have had different 
outcomes. 
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Coll 200024 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants 22 enrolled, 22 completed 

Age: 78 years (range 50 to 90 years) 
Sex: 20 female, 2 male 
Included people with dementia: No 
Inclusion criteria: 

• Resident at a participating aged care facility 
• Taking thyroid hormone therapy at the time the study started 

Exclusion criteria: 
• Thyroid-stimulating hormone level of more than 10 mU/L was noted 

anywhere in their records 
• Taking lithium or amiodarone at the time the study started 
• History of thyroid hormone therapy because of a thyroid nodule or goiter 
• Thyroid-stimulating hormone level of more than 7 mU/L were excluded 

from the study, and their primary care physicians were informed that they 
had an elevated thyroid-stimulating hormone level 

• Palpable thyroid nodule during a neck examination performed by one of 
the two authors 

Country: United States of America 
Setting: Residential aged care facilities - four 

Interventions Medicine: Levothyroxine 
Withdrawal schedule: 

• Thyroid hormone therapy dose reduced by as close to one-half as was 
practically possible If they were taking: 

o 125 mcg daily, their dose was reduced to 75 mcg daily 
o 75 mcg daily, their dose was reduced to 50 mcg daily 

• Follow-up thyroid-stimulating hormone level was measured approximately 
1 month later. If a patient's level was: 

o < 7 mU/L: patient was excluded from the study and resumed his or her 
original dose of thyroid hormone therapy 

o > 7 mU/L: thyroid hormone therapy discontinued 
Outcomes Successful deprescribing 

Adverse effects 
Dates Dates: Not described 

Follow-up duration: Three months 
Funding sources American Academy of Family Physicians Foundation (grant #G9519) 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
One group - not randomized. 

Allocation 
concealment (selection 
bias) 

High risk 
As above. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk 

Open single-arm study. 

Blinding of outcome 
assessment (detection 
bias) 

High risk 
As above. 
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Incomplete outcome 
data (attrition bias) 

Low risk No missing outcome data. 

Selective reporting 
(reporting bias) 

Low risk Research Ethics Committee approval granted, 
so protocol probably in place before 
recruitment. Intended outcomes not available. 
The stated outcomes in the paper were reported. 

Confounding (non-
randomized) 

Unclear risk There was not a concurrent control group. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Truly representative of the average residential 
aged care resident on thyroid replacement 
hormone who have borderline Thyroid-
Stimulating Hormone levels. 

Selection of the non-exposed 
cohort 

Ascertainment of exposure was through secure 
records. 

Ascertainment of exposure There was no concurrent control group. 

Demonstration that outcome 
of interest was not present at 
start of study 

They demonstrated that the outcome of interest 
was not present at the start of the study. 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

The study controls for thyroid replacement 
therapy withdrawal. 

Outcome bias 
Selection bias 

Assessment of outcome 
 

Outcome assessment through record linkage. 
 

Was follow-up long enough 
for outcomes to occur 
 

Follow-up of three months was sufficient to 
have the thyroid-stimulating hormone levels 
normalize, though it would have been 
interesting to see if this was maintained longer 
term. 
 

Adequacy of follow-up of 
cohorts 

Complete follow-up with all subjects accounted 
for. 

Representativeness of the 
exposed cohort  
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Cunnington 201225 
Methods Study design: Case-control study 

Number of groups: Two groups 
Participants Number of participants: 46 enrolled 

Age: 70 ± 10 years 
Sex: 15 female, 31 male 
Participants with dementia: No (median MMSE =29; IQR 28–29.5) 
Inclusion criteria: 

• Patients at the clinic 
• Parkinson's disease 
• Dopamine agonist ceased due to adverse effects 

Exclusion criteria: 
• Not described 

Country: Scotland 
Setting: Community - clinic 

Interventions Medicine: Dopamine agonist 
Withdrawal Schedule: Taper - not described further 

Outcomes Presence of Dopamine Agonist Withdrawal Syndrome 
Dates Dates: Not described 

Follow-up duration: Not described 
Funding sources Not described 
Notes Authors stated: "Conflict of interest: The authors declare no conflict of 

interest." 
Limited detail as it was published as a letter to the editor. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk Case-control study based on a retrospective review of 
decisions made in a medical clinic. 

Allocation 
concealment 
(selection bias) 

High risk The two cohorts are those who did and did not experience 
a specified withdrawal effect (Dopamine Agonist 
Withdrawal Syndrome). 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Not a blinded study. 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

As above. 

Incomplete 
outcome data 
(attrition bias) 

Unclear risk It is unclear for there is limited information on which to 
judge since this paper was published as a letter. 

Selective reporting 
(reporting bias) 

5 out of 5 The study's outcomes are not explicitly stated. The 
authors stated that they "wished to review our own 
experience withdrawing dopamine agonist therapy." This 
makes the outcomes appear selective and opportunistic 
based on the information available retrospectively from 
patient profiles. 
In the introduction, the authors refer specifically to 
Dopamine Agonist Withdrawal Syndrome. While a 
number of specific symptoms were included in Dopamine 
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Agonist Withdrawal Syndrome, no method of evaluating 
Dopamine Agonist Withdrawal Syndrome was given. I 
could only infer that the method that the authors wished 
to follow was the occurrence of Dopamine Agonist 
Withdrawal Syndrome, and this was reported. 

Confounding (non-
randomized) 

5 out of 5 As a case-control study, the groups are fundamentally 
unbalanced as they compare those who did experience 
Dopamine Agonist Withdrawal Syndrome with those 
who did not. 
The protocol was not pre-specified. However, a number 
of confounders were reported. 

Other bias High risk Insufficient detail to judge. 
A major confounder was not considered, and that was the 
rate of reduction in dosage. They mention the taper 
period as being not significant but since there was a 
significant difference in both total levodopa equivalent 
daily dose and dopamine-agonist-levodopa equivalent 
daily dose, the rate of dose reduction should have been 
included. 

Newcastle-Ottawa scale 
Selection bias Is the case definition 

adequate? 
 

Yes, e.g. record linkage or based on self reports. 

Representativeness of 
the cases 

Somewhat representative of the average community-
based older adults living with Parkinson's Disease, who 
are not tolerating dopamine agonist therapy. 
Insufficient detail to state if they are truly representative. 

Selection of Controls Community controls. 
Definition of Controls No report of Dopamine Agonist Withdrawal Syndrome. 

Comparability bias Comparability of 
cohorts on the basis of 
the design or analysis 

The study controls for dopamine agonist withdrawal in an 
elderly community-based population with Parkinson's 
Disease, in whom the medicine had not been tolerated. 

Outcome bias Assessment of 
exposure 
 

Assessment of exposure through record linkage. 

Same method of 
ascertainment for cases 
and controls 
 

Yes. 

Non-Response rate Same rate for both groups. 

Curran 2003 26 
 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Three groups 

Participants Number of participants: 138 randomized, 104 completed 
• Intervention deprescribing group: 104 randomized, 34 completed* 
• Intervention delayed deprescribing group: 21 randomized, 49 completed 
• Control group: 35 enrolled* 

Age: 77 ± 6.9 years (range 65 to 93 years) 
Sex: 98 female, 40 male 
Participants with dementia: No 
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Inclusion criteria: 
• 65 years and over 
• Daily benzodiazepine use for at least 6 months 
• Identified from an audit of the 25 practices' computer records 

Exclusion criteria: 
• Dementia 
• Organic states associated with cognitive dysfunction 
• History of seizures 
• Severe deafness 
• Severe visual impairment 
• Current major psychiatric disorders 
• Any patient that the general practitioner felt discontinuation was 

inappropriate 
Concomitant psychotropic medicine used: 

• Other daytime benzodiazepines (1 from group A, four from group C) 
• Antidepressants (4 patients in group A, two in group B, three in group C) 

Country: England 
Setting: Community - 25 general practices in inner city and suburban 
London, as well as rural areas. These areas were all parts of the teaching and 
research network of the Royal Free and UCL Medical School. 

Interventions Medicine: benzodiazepines 
• Temazepam (mostly 10mg) - 69%, 69%, 48% respectively across the three 

groups 
• Nitrazepam (mostly 5mg) - 24%, 29%, 47% respectively across the three 

groups 
• Alprazolam (mostly 1mg) - 7%, 4%, 5% respectively across the three 

groups 
Withdrawal Schedule: 
A dose titration regime was devised to minimize the risk of withdrawal 
symptoms. This was done according to each patient’s original dose and 
particular benzodiazepine 
For example, for patients in group A: 

• 10 mg of temazepam was reduced by 2.5 mg every 2 weeks according to 
the following schedule: 

o Week 1 (10 mg) 
o Weeks 2 and 3 (7.5 mg) 
o Weeks 4 and 5 (5 mg) 
o Weeks 6 and 7 (2.5 mg) 
o Weeks 8 onwards (0 mg i.e. placebo only) 

• For patients in group B, the schedule was parallel with dose reduction 
beginning at week 13. The schedule for 5 mg nitrazepam was: 

o Week 1 (5 mg) 
o Weeks 2 to 5 (2.5 mg) 
o Weeks 6 to 12 (0 mg) 

• Schedule was adjusted for larger doses. For example, the schedule for 20 
mg temazepam was: 

o Week 1 (20 mg) 
o Weeks 2 and 3 (15 mg) 
o Weeks 4 and 5 (10 mg) 
o Weeks 6 and 7 (5 mg) 
o Weeks 8 and 9 (2.5 mg) 
o Weeks 10 onwards (0 mg) 
Comparator: Group C (comparator group) was those who did not want to 
deprescribe benzodiazepines. 
Placebo from week one or week 12 

Outcomes Successfully deprescribing 
Cognitive and psychomotor tests 
Benzodiazepine withdrawal scale visual analog scales 
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Geriatric Depression Scale 
Mood factors 
Health-related quality of life - sub-scales of the Medical Outcomes Study 
Short-form 36 questionnaire 

Dates Dates: Not described 
Follow-up duration: One year 

Funding sources NHS Executive London (NHSE-LRO) Research and Development, 
Responsive Funding Program NHS Executive London (NHSE-LRO), 
Research and Development, Responsive Funding Program 

Notes * Group A and group C were the two groups analyzed for the purpose of this 
systematic review. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Unclear risk Insufficient detail given as to the randomization process 
"Patients were randomly allocated to one of two treatment 
groups (A or B) in a double-blind, independent group design." 

Allocation concealment 
(selection bias) 

Unclear risk No method was described. 

Blinding of participants 
and personnel 
(performance bias) 

Low risk All drugs were formulated in identical opaque capsules and 
packed with lactose placebo to appear the same throughout the 
trial. 
Dose titration regime was devised to minimize the risk of 
withdrawal. 
Participants were well blinded, including provision to avoid 
withdrawal effects. Tablet bottles were numbered and left with 
the general practitioner for patients to collect 

Blinding of outcome 
assessment (detection 
bias) 

Low risk 
Researchers were blind to allocation. 

Incomplete outcome 
data (attrition bias) 

Low risk Drop out rate was very low and reasons given for most. Because 
of the low numbers, would probably not affect the results. Drop-
outs were also evenly spread across the groups. Intention-to-
treat analysis was carried out. 

Selective reporting 
(reporting bias) 

Low risk Method describes outcome criteria: 
(i) to sample the range of memory, attention and psychomotor 
functions sensitive to impairment by benzodiazepines; 
(ii) to be clinically-relevant in that most of the tests sample 
‘daily-life ’ cognitive requirements; 
(iii) to be appropriate to and not unduly fatiguing for older 
adults;  
(iv) to monitor sleep, mood, bodily symptoms and possible 
withdrawal symptoms; and 
(v) to monitor health-related quality of life. 
All outcomes were reported 

Other bias Unclear risk Patients wishing to discontinue were chosen hence a positive 
bias toward successful discontinuation. Unclear whether this 
constitutes a high risk of bias. 
No conflicts reported but funding also not reported. Difficult to 
see how conflicts would affect outcome in this study type. 
Explanation not clear of why the difference in methods for 
group A and B 
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da Silva 2011 27 
Methods Study design: Prospective cohort study 

Number of groups: Three groups 
Participants Number of participants: 88 participants 

• Intervention group 1: 40 enrolled, 35 completed 
• Intervention group 2: 25 enrolled, 19 completed 
• Control group 3: 23 enrolled, completions not described 

Age: 71 ± 6.7 years 
Sex: 88 female, 0 male 
Other medicines: 

• Vitamin D 1000IU daily 
• Women with low calcium intake (not defined) were administered calcium 

supplementation in a dose sufficient to achieve 1000mg/daily 
Inclusion criteria: 

• Continuous alendronate therapy for at least five years (10mg/day) 
• Post-menopausal women 

Exclusion criteria: 
• Not mentioned 

Interventions Medicine: Alendronate 10mg daily 
Withdrawal Schedule: Not described 
Comparator: 
Group One: Alendronate deprescribed after five years continuous treatment 
Group Two: Alendronate deprescribed after at least one year and no more 
than four years continuous treatment 
Group Three: recently-diagnosed and untreated, post-menopausal 
osteoporotic patients 

Outcomes Bone Mass Density 
Fractures 
Bone turnover markers 
Parathyroid and calcium and vitamin D levels 

Dates Dates: April 2006 to June 2007 
Follow-up duration: 12 months 

Funding sources Not stated 
Notes Vitamin D levels assessed but no mention of what time of year, or if a 

consistent time of year for each participant (says baseline and 12 months - 
but Not described if all discontinued simultaneously or as a rolling process). 
Authors stated: "Acknowledgments and conflict of interest disclosure: 
Marise Lazaretti-Castro is consultant from Sanofi-Aventis and Novartis, and 
participates as principal investigator in clinical research trials supported by 
Merck, Sharp & Dohme, Eli Lilly and Pfizer. C-terminal telopeptide (CTX) 
and P1NP kits were kindly provided by Roche Diagnósticos. There are no 
more potential conflicts of interest." 
Note: for the purposes of analysis in the systematic review, the data from 
groups 1 and 2 have been used. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

High risk 
Not a randomized study - cohort study 

Allocation 
concealment (selection 
bias) 

High risk Allocation was not concealed. Allocation was based on 
consecutive patients. 

Blinding of participants 5 out of 5 The study was un-blinded. 
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and personnel 
(performance bias) 
Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
As above 

Incomplete outcome 
data (attrition bias) 

5 out of 5 Reasons for attrition were not given. Number of drop-outs from 
group 3 was not available. Missing outcome data for groups 2 
and 3 for some outcomes, and no numbers provided for other 
outcomes (p-values given but no numbers to state effect size). 
Results indicate a sizable proportion of drop-outs, but this was 
not addressed in the article. 

Selective reporting 
(reporting bias) 

5 out of 5  The study was not detailed in its explanation of pre-specified 
outcomes, and it only reported the outcomes for some groups. 
Values were often not given and only reported in relative terms 
or in p-values, so the clinical relevance is unclear. 
CTX and Procollagen Type 1 N-Terminal Propeptide (PINP) 
were used to follow bone turnover - reported in graph 
25OHD was measured at 0 and 12 months - only mentioned but 
not reported 
Parathyroid Hormone measured at 0,6,12 months - reported 
Bone Mass Density measured - reported 

Confounding (non-
randomized) 

3 out of 5 No list of confounders but I could not find any serious 
deficiencies. The groups were actually paired for age and taken 
from a naturalistic setting 

Other bias High risk Vitamin D levels measured at baseline and 12 months - unclear 
if rolling or simultaneous enrollment as the seasonal variations 
potentially mean that this data is non-comparable between 
participants and groups. 
Industry funded - role of funder not described. 
Marise Lazaretti-Castro is consultant from Sanofi-Aventis and 
Novartis, and participates as principal investigator in clinical 
research trials 
supported by Merck, Sharp & Dohme, Eli Lilly and Pfizer. 
CTX and P1NP kits were kindly provided by Roche 
Diagnósticos 

Selection bias 
(Newcastle-Ottawa 
scale) 

Unclear risk The intervention group was a representative sample of post-
menopausal women (age 71.0 ± 6.7 years old) on continuous 
alendronate therapy for at least five years. 
The concurrent control cohort appears to have been drawn from 
the same population as the intervention cohort. 
Yes, they demonstrated that the outcome of interest was not 
present at the start of the study. 
Ascertainment of exposure was by secure record. 

Comparability bias 
(Newcastle-Ottawa 
scale) 

High risk The study controlled for diagnosis of osteoporosis, rather than 
use of alendronate withdrawal. 

Outcome bias 
(Newcastle-Ottawa 
scale) 

Unclear risk Outcome assessment by record linkage. 
Follow-up duration was long enough for outcomes to occur. One 
or more years - time for clinically-relevant outcomes (e.g. 
fractures) to occur. Longer follow-up would have been 
preferable, however, due to the long half-life of alendronate. 
Adequacy of follow-up uncertain. 12.5% may or may not be 
adequate, but no description is given to determine if this is the 
case 
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Dalleur 2014 28 
Methods Study design: Single-blind randomized controlled study with parallel-design 

Number of groups: Two groups 
Participants Number of participants: 158 randomized, 50 completed 

• Intervention group: 77 randomized, 26 completed 
• Control group: 81 randomized, 24 completed 

Age: median 84 years (Interquartile range: 81 to 87 years) 
Sex: 92 female, 54 male 
Participants with dementia: Unclear - 26 participants are described as having 
a "cognitive disorder". 
Inclusion criteria: 

• 75 years of age or older 
• Risk of frailty defined by an Identification of Seniors At Risk score of at 

least 2/6 (one point for each of the following: needing help with activities 
of daily-life; an increase in this need related to the current illness; memory 
problems; significantly altered vision; hospitalization in the previous 6 
months; and daily use of three or more medications at home) 

• Admission to a medical ward 
• Availability of a comprehensive geriatric assessment (confirming the 

frailty profile of the patient) performed by the in-patient geriatric 
consultation team 

Exclusion criteria: 
• Surgical admissions were not included because the revision of chronic 

medications by surgeons was not considered to be part of standard care 
• Patients whose discharge letter contained incomplete medication data were 

excluded from the analysis 
Concomitant medicines: median 7 medicines (Interquartile range 5 - 9 
medicines) - 120 participants used five or more medicines 
Country: Belgium 
Setting: Hospital - geriatric ward 

Interventions Medicines: Polypharmacy - using STOPP/START criteria v.1 
Withdrawal schedule: Not described 
Comparator: Usual care 
Method to identify targets: Patient-specific intervention. 

Medication review:   
Recommendation by inpatient geriatric consultation team 
which is a multidisciplinary team consisting of nurses, 
geriatricians, a dietician, an occupational therapist, a 
physiotherapist, a speech therapist, and a psychologist. 
Recommendation to ward physician   

Tool to identify deprescribing targets: STOPP criteria 
Outcomes Proportion of potentially inappropriate medicines ceased between hospital 

admission and discharge 
Characteristics associated with discontinuation of potentially inappropriate 
medicines at discharge 
Proportion of potentially inappropriate medicines that were still discontinued 
1 year after discharge 
Clinical significance of the STOPP-related recommendations 

Dates Study dates: Not described 
Follow-up duration: One year 

Funding sources Federal Public Service Health of the Belgian government as part of a 
national project 
on the implementation of clinical pharmacy in hospitals 

Notes Authors stated that they collectively: "have no conflicts of interest that are 
directly relevant to the content of this article." 
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Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

High risk Randomization done, but method may be open to bias. 
"Eligible patients were allocated by the in-patient geriatric 
consultation team nurse to the control or intervention group by 
simple randomization using drawing of lots (without matching for 
age or geriatric profile)." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk Concealment not described although it is stated to be blinded. 

Blinding of 
participants and 
personnel 
(performance bias) 

Unclear 
risk 

Blinding is stated, but method is not described. 
"The attending ward physician (who is responsible for prescriptions 
during hospitalization and at discharge), the evaluator, and the 
patients were blinded to group assignment." 

Blinding of outcome 
assessment 
(detection bias) 

Low risk The outcome assessor was blinded. 
"The in-patient geriatric consultation team nurse provided the 
evaluator with a list of the patients included in the study, which did 
not specify allocation group. The evaluator gathered data on the 
primary outcome." 

Incomplete outcome 
data (attrition bias) 

High risk There was a low level of one year follow-up. However, this is 
likely an intrinsic risk and predictable with the study design. 

Selective reporting 
(reporting bias) 

High risk The secondary outcome "characteristics associated with 
discontinuation of potentially inappropriate medicines at discharge" 
was stated in the methods section, but not reported in the results 
section. 

Other bias High risk Potential confounding with the multidisciplinary team (nurses, 
geriatricians, dietician, occupational therapy, physiotherapist, 
speech therapist, and psychologist) as well as the pharmacist 
potentially having contact with patients in both groups, or 
influenced by contact with other colleagues in the study. 
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Daly 198329 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 15 enrolled, 15 completed 

Age: 74.7 ± 9.0 years 
Gender: 9 female, 6 male 
Participants with dementia: No 
Inclusion criteria: 

• Sub-therapeutic digoxin levels 
Exclusion criteria: 

• Heart failure on examination 
Country: Scotland 
Setting; Community 

Interventions Medicine: Digoxin 
Withdrawal schedule: Not described 

Outcomes Successful deprescribing 
New incidences of heart failure 
New or increase prescription of diuretics 

Dates Study dates: Not described 
Follow-up duration: One month 

Funding sources Not described 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
This was not a randomized study design. 

Allocation concealment 
(selection bias) 

5 out of 5 Not concealed - single group 

Blinding of participants 
and personnel 
(performance bias) 

5 out of 5 
Not blinded - single group 

Blinding of outcome 
assessment (detection 
bias) 

High risk 
As above 

Incomplete outcome data 
(attrition bias) 

Unclear risk Limited detail 

Selective reporting 
(reporting bias) 

Unclear risk Limited detail to assess this 

Confounding (non-
randomized) 

5 out of 5 Before-and-after study design so no 
concurrent control. 

Other bias Unclear risk Limited detail 
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of the average 
population, but limited details to know. 

Selection of the non-exposed 
cohort There was no concurrent control group. 

Ascertainment of exposure Ascertainment of exposure was through 
secure record. 

Demonstration that outcome of 
interest was not present at start 

The researchers demonstrated that the 
outcome of interest was not present at the 
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of study start of the study. 

Comparability bias Comparability of cohorts on the 
basis of the design or analysis The study controlled for digoxin use. 

Outcome bias Assessment of outcome 
 

The outcome was assessed through record 
linkage. 

Was follow-up long enough for 
outcomes to occur 
 

The follow-up duration was probably 
inadequate for outcomes to occur. At least 
six months would have been necessary. 

Adequacy of follow-up of 
cohorts 

Complete follow-up - all subjects 
accounted for 
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Dawson 199930 
 
Methods Study design: Single-blind placebo-controlled continuation study from a 

randomized double-blind trial with a parallel-design 
Number of groups: Three groups 

Participants Number of participants: 60 randomized, 45 completed drug treatment 
• Cilostazol deprescribing group: 16 randomized 
• Pentoxifyline deprescribing group: 13 randomized 
• Placebo: 16 randomized 

Age: 
• Cilostazol deprescribing group: 60.9 ± 7.5 years 
• Pentoxiflyine deprescribing group: 67.9 ± 10.3 years 
• Placebo: 66.4 ± 7.3 years 

Sex: 6 female, 39 male 
Participants with dementia: No 
Inclusion criteria: 

• 40 years of age or older 
• Peripheral artery disease 
• Chronic stable claudication symptoms 
• Claudication symptoms must have been present for at least 6 months and 

unchanged during the previous 3 months 
Exclusion criteria: 

• Uncontrolled hypertension 
• Malignancy 
• Limb threatening ischemia 
• Recent lower extremity arterial revascularization (either surgical or 

endovascular) 
• Sympathectomy (within the prior 3 months) 
• Recent deep vein thrombosis (within the past 3 months) 
• Severe systemic illness 
• Any condition that interfered with their ability to perform a valid treadmill 

test (e.g., angina, dyspnea, orthopedic condition) 
Country: United States of America 
Setting: Community 

Interventions Medicine: 
• Cilostazol 100mg twice-daily 
• Pentoxifylline 400mg three times daily 

Withdrawal Schedule: Not described 
Outcomes Maximal walking distance 

Pain-free walking distance 
Resting Doppler limb pressures 
Safety and tolerability of the study medications were assessed for all subjects 
with clinical laboratory monitoring, electrocardiography, physical 
examination, vital signs, and adverse event reporting 

Dates Dates: Not described 
Follow-up duration: 30 weeks 

Funding sources Otsuka America Pharmaceuticals, Inc., the US subsidiary of the 
manufacturer of cilostazol 

Notes Investigators remained blinded for the current deprescribing study though 
participants were un-blinded at the end of the main study. 
Additional information sought, but not received. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 
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Random sequence 
generation 
(selection bias) 

Unclear 
risk Randomization method not described. 

Allocation 
concealment 
(selection bias) 

Unclear 
risk Not described. 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk Medication was over-encapsulated making the drugs look identical. 
This would have blinded participants.  
Would lack of blinding have made any difference to the outcome? I 
suspect it would not because the primary end-point was self 
determined by the patient who was blinded, and the secondary end-
points were firstly patient determined pain-free walking distance and 
secondly objective (Doppler pressures). 

Blinding of 
outcome 
assessment 
(detection bias) 

Low risk It is unclear whether the personnel and assessors would have been 
adequately blinded as little description is given. The only statement 
was "The investigators knew placebo was administered during the 
final 6 weeks of the study, but they remained blinded to the therapy 
of the initial 24 weeks." 

Incomplete 
outcome data 
(attrition bias) 

High risk 15 patients withdrew, but insufficient data were given to be able to 
assess reasons. It is likely that at least some of these could have been 
due to reasons related to the intervention. 

Selective reporting 
(reporting bias) 

Low risk Maximum walking distance and pain-free walking distance were 
described fully. Resting Doppler limb pressures was not reported in 
the results. The authors included this in secondary end-points but as 
far as I can see, it was only used in initial screening as one method to 
define significant peripheral artery disease. The article specifies 
Doppler limb pressures as an end-point when the protocol does not 
mention the use of Dopplers as an end-point nor are results collected. 

Other bias High risk This work was supported by Otsuka America Pharmaceuticals, Inc., 
the US subsidiary of the manufacturer of cilostazol. 
It appears that this subset was chosen for convenience i.e. they were 
all at one site. 

Dawson-Hughes 200031 
Methods Study design: Randomized placebo-controlled study with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 295 randomized 

• Active deprescribing group: 148 randomized 
• Control group: 147 randomized 

Age: 74 ± 5 years 
Sex: 167 female, 128 male 
Participants with dementia: No 
Inclusion criteria from the 36-month parent study: 

• Healthy, ambulatory men and women 
• 65 years of age or older 

Exclusion criteria from the parent study: 
• Current cancer 
• Current hyperparathyroidism 
• Kidney stone in the past five years 
• Renal disease 
• Bilateral hip surgery 
• Therapy with a bisphosphonate, calcitonin, estrogen, tamoxifen, or 

testosterone in the past six months 
• Therapy with fluoride in the past two years 
• Femoral neck bone mineral density more than two standard deviations 

below the mean for subjects of the same age and sex 
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• Dietary calcium intake exceeding 1500 mg per day 
• Laboratory evidence of kidney or liver disease 

Country: United States of America 
Setting: Community 

Interventions Medicine: 500mg daily of calcium (as calcium citrate malate) and 17.5 mcg 
(700IU) vitamin D 
Withdrawal Schedule: Not described 
Comparator: Placebo compared to continued treatment 

Outcomes Vertebral fractures 
Non-vertebral fractures 
Bone Mass Density testing 
Laboratory measurements 

Dates Dates: Not described 
Follow-up duration: 60 months 
Vitamin D and calcium for three years, then two years placebo, OR 
Vitamin D and calcium for five years 

Funding sources Grant AG10353 from the National Institutes of Health and by agreement 58-
1950-001 with the US Department of Agriculture 

Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

High risk In the previous study, subjects were randomly assigned. It seems that 
after that study, in the follow-up period, patients self-selected 
whether they would take supplements or not. This means we have 
the potential for four groups, only one of which is a deprescribing 
study (the randomly assigned intervention group who then went on 
to stop supplements in the follow-up). 

Allocation 
concealment 
(selection bias) 

High risk 
Subjects knew whether they were taking supplements or not. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk 

The follow-up was essentially an open trial. 

Blinding of 
outcome assessment 
(detection bias) 

High risk 
The follow-up was essentially an open trial. 

Incomplete 
outcome data 
(attrition bias) 

High risk 
No method described. 

Selective reporting 
(reporting bias) 

High risk There were no pre-specified (primary and secondary) outcomes. 

Other bias High risk See comments above on the self-selection of supplements. 

De Jonge 199432 
Methods Study design: Open-label randomized controlled study with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 63 randomized, 55 completed 

• Active deprescribing group: 34 randomized, 26 completed 
• Control group: 29 randomized, 29 completed 

Age given as age groups, not mean, median nor range 
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• 65 to 74 years, n=34 
• 75 to 84 years, n=23 
• 85 years and over, n=6 

Sex: 55 female, 8 male 
Participants with dementia: No 
Inclusion criteria: 

• Clinical examination since patients prescribed diuretics for heart failure 
could have reported taking them for ankle edema 

• Tried to include patients who had heart failure diagnosed on insufficient 
grounds 

Exclusion criteria: 
• Took less than one dose of diuretics a week 
• Edema caused by the nephritic syndrome or liver cirrhosis 
• Took diuretics for hypertension 
• Terminal illness 
• Hospitalized 
• Decreased mental functioning 
• Crural ulcer 
• Congestive heart failure 
• Increased risk of developing congestive heart failure after stopping diuretic 

drugs 
• Heart failure previously established by a cardiologist 
• History of severe dyspnea treated by the general practitioner as cardiac 

failure, atrial fibrillation, symptoms of right-sided heart failure, palpable 
right ventricular pulsations, or hepatomegaly 

Country: The Netherlands 
Setting: Community - 15 general practices 

Interventions Medicine: Diuretics (frusemide, frusemide plus triamterene, frusemide plus 
amiloride, frusemide plus hydrochlorothiazide-amiloride*, 
hydrochlorothiazide-amiloride*, hydrochlorothiazide-triamterene*, 
triamterene, epitizide-triamterene*, bumetanide, amiloride, 
hydrochlorothiazide, chlorthalidone, mefruside, spironolactone plus 
hydrochlorothiazide-triamterene) 
Withdrawal schedule: Not stated 
Comparator: Usual care 

Outcomes Ankle edema 
Successful deprescribing 
Determinants of edema after deprescribing 

Dates Dates: Not described 
Follow-up duration: 6 weeks 

Funding sources Not described 
Notes Limited detail. Those who did not successfully deprescribe were reported as 

drop-outs.   
Additional information sought to find mean age of participants, but not 
received. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Low risk "Eligible patients were randomly assigned to an intervention 
group (stopping diuretic drugs) or a control group (containing 
diuretic drugs). Randomization was pre-stratified in each 
practice." 

Allocation concealment 
(selection bias) 

Unclear risk No method described. It was probably not done, as it is an 
open study. 
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Blinding of participants 
and personnel 
(performance bias) 

High risk Based on the described method, the interventions were either 
stopping the drugs or continuing drugs. No mention of 
placebo. 

Blinding of outcome 
assessment (detection 
bias) 

High risk 
As above. 

Incomplete outcome data 
(attrition bias) 

High risk Drop-outs were mostly due to symptoms directly related to the 
intervention. 

Selective reporting 
(reporting bias) 

High risk Change in edema was the outcome method, and this was 
reported. The analysis uses some co-determinates that were 
not pre-specified.  

Other bias Low risk No conflicts reported. 

Derogar 201333 
Methods Study design: Retrospective cohort study 

Number of groups: Two groups 
Participants Number of participants: 118 enrolled 

• Intervention deprescribing group: 47 enrolled 
• Control group: 71 enrolled 

Age: median 79 years 
Sex: 47 female, 1 male 
Participants with dementia: No 
Inclusion criteria: 

• Hospitalized because of symptoms of upper gastrointestinal bleeding who 
had an endoscopically verified peptic-ulcer 

• Users of low-dose aspirin (75 mg or 160 mg daily) before the actual 
hospital admission 

Exclusion criteria: 
• None stated 

Concomitant medicines: All patients had a proton pump inhibitor at 
discharge 
Country: Sweden 
Setting: Hospital - hospital administrative database at Karolinska University 
Hospital in Stockholm, Sweden 

Interventions Medicine: acetylsalicylic acid compared to continued therapy 
Withdrawal schedule: Not described 
Comparator: Participants whose aspirin was ceased in hospital compared to 
those whose aspirin was continued from admission to discharge 

Outcomes Death 
Acute cardiovascular events 
Hospitalization due to endoscopically verified recurrent peptic-ulcer 
bleeding 

Dates Dates: 2007 and 2010 
Follow-up duration: Two years - median 24.4 months range 0.2 to 54.8 
months 

Funding sources Funding Omid Sadr–Azodi was supported by a postdoctoral scholarship 
from Olle Engkvist Byggmästare Foundation. 

Notes Authors stated: "Conflicts of interest The authors disclose no conflicts." 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
Retrospective cohort study. Not randomized. 
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Allocation 
concealment 
(selection bias) 

High risk 
Not concealed due to study design. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Not blinded. 

Blinding of outcome 
assessment 
(detection bias) 

5 out of 5 
As above. 

Incomplete outcome 
data (attrition bias) 

1 out of 5 Data-linkage means this is a low risk of bias unless 
the person had died outside of Sweden: 
 
"Date of death was retrieved through the electronic 
patient chart system TakeCare at Karolinska 
University Hospital Stockholm, Sweden. This system 
is continuously updated concerning information on 
death according to data from the Swedish Population 
Register." 

Selective reporting 
(reporting bias) 

1 out of 5 The authors stated that ethical approval had been 
granted before commencing the study, and the stated 
objectives are reported. 

Confounding (non-
randomized) 

5 out of 5 The two groups were unequal with a greater 
percentage of the continued medicine group had 
cancer, and at admission had signs of circulatory 
shock. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
The representativeness of the exposed cohort seems 
to be truly representative of the average frail older 
adults with multiple comorbidities. 

Selection of the non-
exposed cohort 

The control cohort is drawn from the same population 
as the intervention cohort. 

Ascertainment of 
exposure 

Ascertainment of exposure was through a secure 
record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

As this is a retrospective study, the authors did not 
establish that the outcome of interest was not present 
at the start of the study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controls for aspirin discontinuation after a 
bleed. 

Outcome bias Assessment of outcome 
 The outcome assessment was through record linkage. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up over one year is probably adequate for 
events to occur. 

Adequacy of follow-up of 
cohorts Complete follow-up - all subjects accounted for. 

Devanand 201134 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
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Number of groups: Two groups 
Participants Number of participants: 44 randomized for treatment phase, 20 randomized 

for deprescribing phase 
• Active deprescribing group: 10 randomized, 10 completed 
• Control group: 10 randomized, 10 completed 

Age: 75.0 ± 8.0 years 
Sex: 25 female, 19 male 
Participants with dementia: All, baseline withdrawal: 

• MMSE: 12.3 (6.3) 
• Brief Psychiatric Rating Scale total: 19.0 (2.7) 

Inclusion criteria: 
• Age 50–95 years 
• Clinical diagnoses of dementia by Diagnostic and Statistical Manual of 

Mental Disorders, Fourth Edition (DSM-IV) criteria and probable 
Alzheimer's Disease by National Institute of Neurological and 
Communicative Disorders and Stroke Alzheimer’s Disease and Related 
Disorders Association criteria based on history, physical examination, and 
structural brain imaging 

• Folstein MMSE permitted range was 5–26 
• Current symptoms of psychosis or agitation 

Exclusion criteria: 
• Acute unstable medical condition 
• Delirium 
• Alcohol or substance abuse or dependence during the prior year 
• Clinical evidence of stroke 
• Other dementias including vascular or Lewy body or frontotemporal 

dementia 
• Multiple sclerosis 
• Parkinson’s disease 
• Huntington’s disease 
• Tardive dyskinesia 
• Diagnosis of a psychotic disorder antedating the onset of dementia 
• Antipsychotic medication usage during the 4 weeks before study entry 
• Contraindication to the use of haloperidol 

Interventions Medicine: Haloperidol - mean (SD) dose of haloperidol: 1.58 (SD 1.0) 
mg/day 
Withdrawal schedule: 
Patients on 4 mg daily at the end of the haloperidol treatment phase: 

• Week 1: 2 mg daily 
• Week 2: 1 mg daily 
• Week 3: Placebo 

Patients on 2 or 3 mg daily at the end of the haloperidol treatment phase: 
• Week 1 & 2: 1 mg daily 
• Week 3: Placebo 

Patients on 0.5 mg or 1 mg at the end of the haloperidol treatment phase: 
• Week 1: Directly to placebo without a tapering period 

Comparator: Placebo compared to continued treatment 
Country: United States of America 
Setting: Community - a Memory Disorders Clinic or an affiliated Behavioral 
Neurology practice group 

Outcomes Relapse measured by Clinical Global 
Impression-Change 
Behavior measured by MMSE 
Modified Blessed Functional Activity Scale 
Death 
Brief Psychiatric Rating Scale 
Unified Parkinson’s Disease Rating Scale 
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Dates Dates: Not described 
Follow-up duration: 44 weeks - 20 weeks treatment phase, 24 weeks 
deprescribing phase 

Funding sources National Institute of Health grants R01MH55735 and R01 AG17761 
Notes The authors stated: "Dr. Devanand has received grants from the National 

Institutes of Health, research support from Novartis and Eli Lilly, and has 
served as a consultant to GlaxoSmithKline (GSK), Bristol-Myers Squibb, 
and Sanofi-Aventis. Dr. Pelton has received research support from GSK, 
Novartis, and Forest and has served as a consultant to Bristol-Myers Squibb 
and Pfizer. Dr. Sackeim has received grants from the National Institutes of 
Health and served as a consultant to MECTA, Cyberonics, and Neuronetics. 
Dr. Marder has received grants from the National Institutes of Health, the 
Parkinson Disease Foundation and research support from Amarin 
Neuroscience LTD, Boehringer-Ingelheim, and Neurosearch." 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk Subjects were stated to be randomized, but the randomization method 

was not described. 

Allocation 
concealment 
(selection bias) 

Unclear 
risk 

The detail was insufficient to ascertain risk of selection bias. 
Although identical capsules were used to hide placebos, we cannot 
tell if the allocation was concealed. 

Blinding of 
participants and 
personnel 
(performance bias) 

Unclear 
risk Haloperidol and placebo were made up in identical-looking opaque 

white capsules. 
No data is given to be able to assess personnel or assessor blinding 

Blinding of 
outcome 
assessment 
(detection bias) 

Unclear 
risk As above 

Incomplete 
outcome data 
(attrition bias) 

High risk Incomplete data were well reported including "All data from these 
patients were included in the intent-to-treat, last 
observation carried forward, analyzes." 

Selective reporting 
(reporting bias) 

Low risk The criteria used well-established rating scales. Failure was measured 
as relapse. Criteria for relapse were minimum 50% worsening from 
the sum score of three target symptoms at end Phase A, a sum score ≥ 
6 on these 3 items (range 0–18), and minimal or greater worsening on 
the Clinical Global Impression-Change score (rated for 
psychosis/agitation). Criteria for relapse needed to be met at only a 
single time point during Phase B. 
There was no reporting of the scale measurements for Phase B - only 
the overall relapse figures were given. 

Other bias Low risk Sound methodology. Both authors had significant disclosures to make 
having received grants and research support from drug companies. 
The risk of bias here is unlikely to have made any difference as the 
measurement scales are robust and the end-point was clear-cut. 

Devanand 201235 36 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Three groups 

Participants Number of participants: 110 randomized, 34 completed 
• Active deprescribing (16 weeks treatment, 32 weeks placebo) group: 40 
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enrolled, 13 completed 
• Active deprescribing (32 weeks treatment, 16 weeks placebo) group: 38 

enrolled, 14 completed 
• Control (48 weeks treatment) group: 32 enrolled, 10 completed 

Age: 80.3 ± 7.7 years 
Sex: 66 female, 44 male 
Participants with dementia: All 
Inclusion criteria: 

• Outpatients or residents of assisted-living facilities or nursing homes 
• 50 to 95 years of age 
• Met criteria for dementia of the DSM-IV, and the criteria for probable 

Alzheimer’s Disease of the National Institute of Neurological and 
Communicative Disorders and Stroke Alzheimer’s Disease and Related 
Disorders Association 

• Neuropsychiatric Index score of four or more at both screening and 
baseline on the delusions or hallucinations sub-scale, or the agitation–
aggression sub-scale 

• MMSE score of five to 26 in the case of outpatients OR two to 26 in the 
case of nursing home residents 

Exclusion criteria: 
• History of stroke 
• Transient Ischemic Attack 
• Uncontrolled atrial fibrillation 

Country: United States of America 
Setting: Community and residential aged care facilities - approximately half 
the participants lived in the community and half in assisted-living facilities 
or residential care. Patients were recruited from memory clinics (including 
Alzheimer’s research centers), geriatric psychiatry clinics, and clinics at 
Veterans Affairs medical centers, as well as through physician referrals and 
advertising.  

Interventions Medicine: Risperidone 
Withdrawal Schedule: Not described 
Comparator: 

• 48 weeks treatment compared to 
• 32 weeks treatment and 16 weeks placebo compared to 
• 16 weeks treatment and 32 weeks placebo 

Outcomes Adverse events 
Relapse 
Simpson–Angus Scale 
Abnormal Involuntary Movement Scale 
Treatment Emergent Symptoms Scale 
Alzheimer’s Disease Assessment Scale - cognitive 
Physical Self-Maintenance Scale 
MMSE scores 
Increases in body weight 

Dates Dates: Not described 
Follow-up duration: 48 weeks total 

Funding sources National Institutes of Health (R01 AG021488 and R01 AG17761) and the 
Department of Veterans Affairs 

Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 

Low risk The study statistician prepared a randomized permuted-blocks 
procedure, with blocks of 3 or 6, to balance the group assignment 
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bias) in each of four (2 × 2) strata. 
Stratification within each site was according to: 

• Presence or absence of psychosis at baseline 
• Residence (assisted-living facility or nursing home vs. 

home). 
Allocation 
concealment 
(selection bias) 

Low risk The central pharmacy of the New York State Psychiatric Institute 
maintained the assignment code, and clinicians and raters remained 
unaware of the group assignments of all patients during the entire 
study 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk The central pharmacy of the New York State Psychiatric Institute 
maintained the assignment code, and clinicians and raters remained 
unaware of the group assignments of all patients during the entire 
study. 
Immediately before the end of phase A, the pharmacy dispensed 
pre-packaged blister packs of risperidone or placebo tablets that 
were identical in appearance for patients eligible for randomization 
in phase B. 

Blinding of outcome 
assessment 
(detection bias) 

Low risk 
As above 

Incomplete outcome 
data (attrition bias) 

Low risk Patients who died and those in whom a relapse was considered to 
be imminent (as adjudicated by an independent research 
psychiatrist who was unaware of the group assignments) before 
they dropped out of phase B were classified in the analyzes as 
having had a relapse 

Selective reporting 
(reporting bias) 

Low risk Reduction of 30% or more from baseline on the Neuropsychiatric 
Index score 
Clinical Global Impression of Change 
For the primary hypothesis, the primary end-point was the time to 
relapse during weeks 0 to 16 of phase B. 
For the secondary hypothesis, the end-point was the time to relapse 
during weeks 17 to 32 of phase B. 

Other bias High risk Industry-sponsored 

Drimer 200437 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 27 enrolled, 21 completed 

Age: 65.7 years (range 60 - 78) 
Sex: 14 female, 13 male 
Inclusion criteria: 

• In-patient status 
• Diagnosis of schizophrenia (DSM-IV criteria) 
• Aged 60 years or older 
• Receiving treatment with anticholinergic medicine for 1 year or longer 

Exclusion criteria: 
• Comorbid central nervous system disorder (e.g. Parkinson’s disease, 

dementia, cerebrovascular accident) 
• Receiving treatment with other psychotropic medications possessing 

anticholinergic effects (e.g. tricyclic antidepressants) 
• Recent history of alcohol or drugs abuse 
• Treated with electroconvulsive therapy in the three months preceding the 

study 
Concomitant medicine: Antipsychotics 

• Depot-administered antipsychotics, n=4 
• Orally administered antipsychotics, n=17 
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Duration of illness: mean 22.3 years (range 11–38 years) 
Duration of current hospitalizations: mean 7.5 years 
Country: Israel 
Setting: Hospital 

Interventions Medicine: Biperiden 2–6 mg/day 
Withdrawal schedule: Tapered over three days - one-third of initial dose was 
withdrawn daily 

Outcomes Adverse drug withdrawal effects 
Mental status 
Alzheimer’s Disease Assessment Scale-Cognitive sub-scale results 

Dates Dates: Not described 
Follow-up duration: 10 days 

Funding sources Not described 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Before-and-after study 

Allocation 
concealment 
(selection bias) 

High risk 
Open single-arm study 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Open study and one group 

Blinding of outcome 
assessment (detection 
bias) 

1 out of 5 The assessor was blinded though the method is not 
described. 
"The assessment was undertaken by a blinded 
examiner (T.D.)." 

Incomplete outcome 
data (attrition bias) 

5 out of 5 Outcomes not adequately reported - no quantitative 
values given. 

Selective reporting 
(reporting bias) 

1 out of 5 The two stated outcomes are reported in the paper, 
but not sufficient quantitative detail. 

Confounding (non-
randomized) 

5 out of 5 There was no concurrent control group. 
Did not take account of all other drugs having 
anticholinergic effects, types of antipsychotics 
used, different anticholinergic drugs e.g. biperiden 
has low abuse potential 

Other bias High risk Limited detail to assess if there are other possible 
sources of bias. 
Methodological flaws - see confounders above. It 
is impossible to be confident that the intervention 
was responsible for the effects seen 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of the average older 
adults with schizophrenia and without other central 
nervous conditions (excluding dementia and 
Parkinson's Disease). Limited detail to assess if the 
cohort is truly representative. 

Selection of the non-
exposed cohort There is no concurrent control group. 
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Ascertainment of exposure Secure records were used to ascertain exposure. 

Demonstration that 
outcome of interest was not 
present at start of study 

They demonstrated that the outcome of interest 
was not present at the start of the study. 

Comparability bias Comparability of cohorts 
on the basis of the design or 
analysis 

The study controls for deprescribing medication. 
There was no concurrent control group. 

Outcome bias Assessment of outcome  Outcomes assessed independently. 

Was follow-up long enough 
for outcomes to occur  

Follow-up was probably of probably too short in 
duration for outcomes to occur - one or two 
months would be more appropriate. 

Adequacy of follow-up of 
cohorts 

Follow-up of participants was adequate: 78% 
completion and those that withdrew were 
adequately described. 

Eastell 201138 
Methods Study design: Prospective cohort study as an extension of a randomized 

controlled trial 
Number of groups: Two groups 

Participants Number of participants: 61 enrolled, 60 completed 
• Risedronate 7 years deprescribed group: 31 enrolled 
• Risedronate 2 years deprescribed group: 30 enrolled 

Age: 66.9 ± 6,2 years 
Sex: 61 female, 0 male 
Participants with dementia: No 
Inclusion criteria: 

• Female 
• At least 5 years post-menopausal 
• No more than 85 years of age 
• Had at least two vertebral fractures (T4–L4, inclusive) at baseline 

Exclusion criteria: 
• Conditions that might interfere with evaluation of spinal osteoporosis 
• Use of calcitonin, calcitriol or vitamin D supplements within 1 month, 

anabolic steroids, estrogen, estrogen-related drugs or progestogen within 3 
months 

• Bisphosphonates, fluoride or subcutaneous estrogen implant within 6 
months 

• Participants completing 7 years of treatment if: 
o Less than 60% compliant with study drug during the previous extension 
o Started or continued a bisphosphonate, glucocorticoid, anabolic steroid, 

calcitonin, fluoride, vitamin D, calcitriol, or hormone therapy between 
completion of the second extension (year 2) and entry into year 8 of the 
study 

Concurrent medicine: "elemental calcium (1 g daily) throughout the study. 
Patients who required vitamin D supplementation, according to the 
investigator’s medical judgment, received vitamin D supplements (up to 500 
IU/d) throughout the trial." 
Country: 80 European and Australian centers 
Setting: Community 

Interventions Medicine: Risedronate 5mg daily 
Withdrawal schedule: Not stated 
Comparator: Risedronate therapy for two years then ceased compared to 
risedronate therapy for seven years then ceased 

Outcomes Adverse events 
Bone Mass Density changes from baseline 
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Bone markers change from baseline 
Dates Dates: Not described 

Follow-up duration: Three or eight years total: Two or seven years 
risedronate treatment, one year of deprescribing 

Funding sources This study and writing/editorial support were funded by Warner Chilcott 
(US) LLC and Sanofi. R.E. receives research funding and consults for 
Warner Chilcott (US) LLC and Sanofi and is partly funded by the National 
Institute of Health Research as Senior Investigator. R.A.H. has received 
funding from Warner Chilcott (U.S.) LLC and Sanofi. D.W. is an employee 
of Warner Chilcott Deutschland GmbH. J.R.M. has no relevant financial 
relationships to disclose. A.S. has no relevant financial relationships to 
disclose. 

Notes The authors stated: "The authors were fully responsible for all content, 
editorial decisions, and opinions expressed in this manuscript. The authors 
received no form of compensation related to the development of the 
manuscript." 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk This was an extension of a randomized study, but not 
randomized. 

Allocation 
concealment 
(selection bias) 

High risk The original studies were blinded, but not the current 
extension. 

Blinding of 
participants and 
personnel 
(performance bias) 

Unclear risk 

As above. 

Blinding of 
outcome 
assessment 
(detection bias) 

Unclear risk 

As above. 

Incomplete 
outcome data 
(attrition bias) 

Unclear risk There is no information about which group the patient 
who dropped out was from, or why. 

Selective reporting 
(reporting bias) 

5 out of 5 The study appears to be opportunistic rather than 
carefully thought out in advance. No pre-specified 
outcomes for this extension 

Confounding 
(non-randomized) 

Unclear risk Not enough information to determine baseline factors 
(e.g. such as comparisons in fractures, baseline Bone 
Mass Density before treatment) 

Other bias High risk Industry-sponsored. This study and writing/editorial 
support were funded by Warner Chilcott (US) LLC and 
Sanofi. R.E. receives research funding and consults for 
Warner Chilcott (US) LLC and Sanofi and is partly 
funded by the National Institute of Health Research as 
Senior Investigator. R.A.H. has received funding from 
Warner Chilcott (U.S.) LLC and Sanofi. D.W. is an 
employee of Warner Chilcott DeutschlandGmb 

Newcastle-Ottawa scale 
Selection bias Representativeness of 

the exposed cohort 
Truly representative of the average older female with 
previous vertebral fractures in the community. 
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Selection of the non-
exposed cohort 

The non-exposed cohort was drawn from a different 
population (i.e. a different treatment arm) of the parent 
study. 

Ascertainment of 
exposure Ascertainment of exposure is by secure record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

It was demonstrated that the outcome of interest was not 
present at the start of the study. 

Comparability 
bias 

Comparability of 
cohorts on the basis of 
the design or analysis 

The study controls for the duration of risedronate use. 

Outcome bias Assessment of outcome  Assessment of outcome was by record linkage. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up duration was probably inadequate for 
outcomes to occur. 

Adequacy of follow-up 
of cohorts 

The follow-up of participants was probably adequate as a 
small number of subjects were lost to follow-up and 
those who were lost were adequately described. 

Ekbom 199439 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 333 enrolled 

Age baseline: 75.2 ± 3.8 years (range: 70 to 84 years) 
Age end study: 80.4 ± 4.8 years 
Sex: 226 female, 107 male 
Participants with dementia: No 
Inclusion criteria: 

• Aged 70 to 84 years 
• Untreated or treated essential hypertension 
• Three separate occasions during a 1-month placebo run-in phase in 

previously untreated patients (run-in phase was preceded by a 1-6-month 
wash-out period in previously treated patients): 

o Systolic pressure was 180 mm Hg or above, and diastolic pressure of at 
least 90 mm Hg, or 

o Diastolic pressure was above 105 mm Hg irrespective of the systolic 
pressure 

• Previously treated people who started a wash-out period to ensure that the 
inclusion criteria of the main STOP-Hypertension study were met 

Exclusion criteria for the STOP-Hypertension trial: 
• Supine blood pressure above 230 mm Hg systolic and/or 120 mm Hg 

diastolic 
• Isolated systolic hypertension (180 mm Hg or higher with diastolic below 

90 mm Hg) 
• Orthostatic hypotension (more than 30 mm Hg fall in systolic blood 

pressure on standing) 
• Contraindications to any of the drugs 
• Myocardial infarction or a stroke during the previous 12 months 
• Angina pectoris requiring treatment with drugs other than glyceryl 

trinitrate 
• Other severe or incapacitating illnesses 
• Unwillingness to take part 
• Not fully withdrawn their blood pressure-lowering drugs 

Participants included in the STOP-Hypertension trial but excluded from this 
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study: 
o Not fully withdrawn their blood pressure-lowering drugs 
o Received blood pressure-lowering drugs for reasons other than 

hypertension 
o Under 70 years 
Country: Sweden 
Setting: Community - multicentre study was carried out at 116 health centers 
(out of 846) throughout Sweden 

Interventions Medicine: Antihypertensive 
• Single-drug diuretics including potassium supplementation or potassium-

sparing agents 
• Single-drug beta-blockers 
• Other single-drug therapies (alpha-methyldopa, ACE-inhibitor, clonidine) 
• Combinations of diuretics and beta-blockers 
• Other combinations 

Withdrawal schedule: beta-blockers were recommended to be reduced step-
wise over a few days, to minimize sympathetic rebound effects. 

Outcomes Probability of restarting antihypertensive therapy 
Total mortality 
Cardiovascular events 
Comparison of death hazard between the three states and that of the normal 
Swedish population, matched for age and sex 
Major reasons for restarting treatment 

Dates Dates: Ended January 1991 to June 1992 
Follow-up durations: 60 months 

Funding sources Astra/Hassle. ICI Pharma, Merck Sharpe & Dohme (Sweden), Sandoz, and 
the Swedish County Councils, and by a traveling grant from the Swedish 
Society of Medicine 

Notes This paper describes the preliminary "wash-out" phase of the main study. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
This was not a randomized study design. 

Allocation 
concealment 
(selection bias) 

High risk At this stage, they were not yet allocated for the main 
(STOP-Hypertension) study. There was no 
concealment. 
 
"Elderly hypertensives aged 70-84 started either a 
wash-out period (if previously treated) or a run-in 
period (if previously untreated), to ensure that the 
inclusion criteria of the main STOP-Hypertension 
study were met. The present study comprises only the 
former ' wash-out' group." 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Not blinded. 

Blinding of outcome 
assessment 
(detection bias) 

5 out of 5 
As above. 

Incomplete outcome 
data (attrition bias) 

1 out of 5 It appears that the outcome data is complete. 

Selective reporting 1 out of 5 There was a pre-specified protocol and analysis for 
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(reporting bias) the main study (published) though this did not 
include the present study. However, the outcomes 
reported seem to match the stated objectives and are 
logical for the study. 
 
The apparently additional analysis to compare the 
observed death rate to the age and sex-matched 
expected death rate seems logical given that 22% of 
the participants died during the observation period. 

Confounding (non-
randomized) 

5 out of 5 Open single-arm study. 
However, most confounders seem to have been 
considered. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of a relatively healthy 
cohort of older community-dwelling adults. 
 

Selection of the non-
exposed cohort 

There is no concurrent control group. 
 

Ascertainment of 
exposure Ascertainment of exposure was by secure record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Demonstration that outcome of interest was not 
present at the start of the study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controls for the cessation of medication. 

Outcome bias Assessment of outcome  Assessment of outcome was by record linkage. 
Was follow-up long 
enough for outcomes to 
occur  

The follow-up duration was not long enough for 
outcomes to occur. 
 

Adequacy of follow-up of 
cohorts Complete follow-up - all subjects accounted for 

Espeland 199940 41 
Methods Study design: Open-label randomized controlled study with a three-by-two-

factorial design 
Number of groups: Six groups 

Participants Number of participants: 975 randomized 
• Overweight people with weight loss: 27 enrolled 
• Overweight people with weight loss and sodium reduction: 23 enrolled 
• Overweight people with sodium reduction: 23 enrolled 
• Normal weight people with sodium reduction: 28 enrolled 
• Overweight persons with usual care: 21 enrolled* 
• Normal weight people with usual care: 42 enrolled* 

Age: 65.8 ± 4.6 years 
Sex: 509 female, 466 male 
Participants with dementia: No 
Inclusion criteria: 

• Average baseline systolic BP 145 mm Hg 
• Average diastolic BP 85 mm Hg on one medication 
• Willingness to participate in all aspects of the study 
• Independence in activities of daily living 
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• Capacity to alter diet and physical activity by the requirements of any 
TONE intervention as evaluated by TONE intervention staff 

• Approval from the participant’s personal physician 
• Treated with two antihypertensive medications were eligible for 

recruitment as long as they met BP eligibility criteria after step-down from 
2 to 1 medication - (For practical purposes, combination drugs consisting 
of a diuretic and non-diuretic agent were considered to be a single 
medication) 

Exclusion criteria: 
• History of a heart attack or stroke within the preceding 6 months 
• Current angina pectoris 
• Congestive heart failure 
• Insulin-dependent diabetes mellitus 
• Serious psychiatric or physical illness 
• Unexplained or involuntary weight loss 10 pounds during the previous 

year 
• Body mass index >21 kg/m2 or < 33 kg/m2 (men) or < 37 kg/m2 (women) 
• High creatinine levels (2.0 mg/dl) 
• Hyperkalemia (5.5 mmol/L) 
• Hyperglycemia (non-fasting glucose 260 mg/dl) 
• Anemia (c 11 g/dl) 

Country: United States of America 
Setting: Community - four clinical sites 

Interventions Medicine: Antihypertensives 
Withdrawal schedule: Not described 
Comparator: Weight loss for overweight participants, reduced sodium intake, 
and usual care 

Outcomes Predictors of successful deprescribing 
Cardiovascular events 
Reported rates of cardiovascular events 
The probability of remaining normotensive without receiving 
antihypertensive medication 

Dates Dates: September 1992 through April 1994 
Follow-up duration: 60 months 

Funding sources National Institutes of Health, National Heart, Lung, and Blood Institute 
grants R01-HL48641, R01-HL48642 K08-HL02642 and National Institute 
on Aging grants R01-AG09773, R01-AG09799, R01-AG09771 and R03-
HL60197. 

Notes Espeland and Kostis report on the same study. 
*For the analysis, we have used the overweight-usual care and the normal 
weight-usual care groups. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Unclear 
risk Not described. 

Allocation 
concealment 
(selection bias) 

High risk 
Open study. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk 

Open study 
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Blinding of outcome 
assessment (detection 
bias) 

High risk 
Open study 

Incomplete outcome 
data (attrition bias) 

High risk As-treated analysis. The reason for withdrawals not reported. 

Selective reporting 
(reporting bias) 

High risk A priori published protocol. 
In each separate paper, the paper reports the stated outcomes. 
However, multiple papers report many different aspects of the 
study beyond what was described in the original published 
protocol. 

Other bias Unclear 
risk 

All six groups have medicines deprescribed as well as additional 
interventions (sodium restriction, weight loss, and sodium 
restriction combined with weight loss). This means that it is 
unclear to what extent the deprescribing affected the outcomes 
compared to the lifestyle modification. 

Esselinckx 197742 
Methods Study design: Single-blinded before-and-after case series 

Number of groups: Four groups based on biochemical response to 
intervention 

Participants Number of participants: 18 enrolled, 17 completed 
Age: 69 years (range 47 to 91 years) 
Sex: 11 female, 7 male 
Participants with dementia: No 
Inclusion criteria: 

• Polymalgia rheumatica treated with stable doses corticosteroids 
Exclusion criteria: 

• Presented with any of the clinical signs that are known to correlate with 
histologically proven temporal arteritis 

Country: England 
Setting: Community 

Interventions Medicine: Prednisolone (corticosteroid treatment before the study varied 
from 9 to 96 months, mean 27 months). 
Blinded deprescribing - the substitution of white tablets of ascorbic acid of 
identical appearance. 
Withdrawal schedule: Abrupt in the first stage, gradual in the second stage 
with a mean withdrawal rate of 1mg per month over a four- to five- month 
period 

Outcomes Successful deprescribing after abrupt discontinuation 
Laboratory results after gradual discontinuation 
Laboratory outcomes after abrupt discontinuation 
Successful deprescribing after titrated withdrawal 
Adverse effects 

Dates Dates: Not described 
Follow-up duration: 

• Abrupt discontinuation: up to 10 weeks 
• Gradual discontinuation: up to six months 

Funding sources Partly supported by a grant from the Arthritis and Rheumatism Council. 
Author W.E. received a British Council Fellowship. 

Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence High risk Not randomized 
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generation 
(selection bias) 
Allocation 
concealment 
(selection bias) 

High risk 
Single-arm 

Blinding of 
participants and 
personnel 
(performance bias) 

1 out of 5 The participants were blinded. 
 
"...white tablets of ascorbic acid of identical 
appearance..." 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

Not done 

Incomplete 
outcome data 
(attrition bias) 

1 out of 5 Appears to be free of missing outcome data as the 
authors report cases as outcome data rather than 
performing statistical analysis. 

Selective reporting 
(reporting bias) 

5 out of 5 
 

There is no evidence of a pre-specified protocol and 
analysis plan (nor evidence of approval from a Human 
Research Ethics Committee). 
There were no pre-specified criteria. Data were 
measured in some cases and subjectively assessed in 
other cases depending on the measure. Reporting was on 
a case by case basis i.e. no analysis of change or 
statistical significance 

Confounding (non-
randomized) 

5 out of 5 There is no control group, so potential for a confounding 
factor to affect the outcomes exists. 
Limited methodology was described to assess 
confounders. No mention of other medicines/treatments 
was made, and I am unsure whether these were in use at 
the time of the paper. 

Other bias Unclear risk Limited methodology was described and in a non-
standard format due to the age of the paper, therefore, 
difficult to establish if the study is free of other problems 
that could put it at a high risk of bias. 
 
The study does not state follow-up duration. 
 
e.g., note that it is unclear if participants gave informed 
consent (no evidence of approval from a Human 
Research Ethics Committee), nor is it entirely clear 
participants were aware they were participating in a 
study. 
Other drugs were not reported. There was no timeframe 
in the method apart from the intermediate step. Patients 
were told they should try the new tablet for a week and 
report back at the next interview. They were allowed to 
revert to the prednisolone tablets if they became very 
uncomfortable. 
If no relapse had occurred after one week, a further week 
of placebo treatment followed. 
The timing of the changes in therapy seems to have been 
based on the response of the patient. 
Reporting was vague enough that assessment of the 
paper is difficult 
"Patients were observed and confirmed to be symptom-
free on this dose (period B) for at least one week before 
prednisolone withdrawal. The latter was achieved by 
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substitution of white tablets of ascorbic acid of identical 
appearance. Patients were told simply that they should 
try the new tablet for a week and report back at the next 
interview." 

Newcastle-Ottawa scale 
Selection bias Representativeness of 

the exposed cohort 
Limited description of the derivation of the cohort. 
 

Selection of the non-
exposed cohort 

No description of the derivation of the non-exposed 
cohort. 
 

Ascertainment of 
exposure 

Ascertainment of exposure by structured interview 
 

Demonstration that 
outcome of interest was 
not present at start of 
study 

The authors did not demonstrate that the outcome of 
interest was not present at the start of the study. 

Comparability bias Comparability of 
cohorts on the basis of 
the design or analysis 

The study controls for the deprescribing of prednisolone. 

Outcome bias Assessment of outcome 
 

Assessment of outcomes by self-report. 
 

Was follow-up long 
enough for outcomes to 
occur 
 

The follow-up was probably adequate for long enough 
for outcomes to occur. 
 

Adequacy of follow-up 
of cohorts Complete follow-up - all subjects accounted for 

Fahy 200143 
Methods Study design: Case-control study 

Number of groups: Two groups 
Participants Number of participants: 21 enrolled 

• Active deprescribing successful (no relapse) group: 10 participants 
• Active deprescribing unsuccessful (relapse) group: 11 participants 

Age: 77.6 ± 6.56 years (range 66 to 90 years) 
Sex: 20 female, 1 male 
Participants with dementia: No 
Inclusion criteria: 

• Major depressive disorder 
• Single or recurrent episodes 
• With or without psychiatric features 
• Considered clinically "well" before discontinuation (well was not defined) 

Exclusion criteria: 
• Relapse in the past following discontinuation of lithium augmentation. 
• Index episode (event that initially warranted addition of lithium to their 

antidepressant regime) was considered of such a severity to suggest the 
ongoing need for long-term prophylaxis with both antidepressant and 
lithium 

Concomitant medicines: All took a variety of different antidepressants (from 
all the various antidepressant groups) 
Country: Ireland 
Setting: Community - Outpatients at a lithium clinic at a psychiatric for 
elderly service attached to a capital city hospital 

Interventions Medicine: Lithium 
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Withdrawal schedule: Lithium dose was tapered gradually over a period of 2 
to 12 weeks 
Comparator: Participants who relapsed were compared to participants who 
did not relapse after deprescribing 

Outcomes Time to relapse or follow-up time 
Response to re-introduction of therapy 

Dates Dates: Not described 
Follow-up duration: 19.5 ± 6.9 months 

Funding sources Not described 
Notes The paper compared the characteristics of people who had relapsed to those 

who had not relapsed after lithium had been discontinued. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk Case-control study - participants, were those from a 
clinic who had their medication discontinued. 
Allocated to one of two groups depending on 
whether they had relapsed or whether their 
medication had been successfully withdrawn. 

Allocation 
concealment 
(selection bias) 

High risk 
Retrospective analysis. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Retrospective analysis of patient files. 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
As above. 

Incomplete outcome 
data (attrition bias) 

1 out of 5 There does not appear to be any missing data. 

Selective reporting 
(reporting bias) 

5 out of 5 This study is a retrospective review and published 
pre-specified outcomes are not available as it is a 
"naturalistic study" to review participants' outcomes 
from clinical practice. 

Confounding (non-
randomized) 

5 out of 5 No control group available, rather a comparison of 
those who did and did not relapse after medication 
discontinuation. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Is the case definition 

adequate? Yes. 

Representativeness of the 
exposed cohort 

The exposed cohort appears to a somewhat 
representative of older adults currently in remission 
after a single depressive episode currently under 
regular medical care. 
 

Selection of the non-
exposed cohort 

Community controls: the control group appears to be 
drawn from the same community as the intervention 
group. 

Definition of Controls No history of disease. 
Comparability bias Comparability of cohorts The study controls for remission after deprescribing 
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on the basis of the design 
or analysis 

lithium. 

Outcome bias Assessment of outcome 
 

No description of the method used to assess 
outcomes. 

Same method of 
ascertainment for cases 
and controls  

Follow-up duration was probably long enough for 
outcomes to occur. 

Non-Response rate The non-response rate of the two groups were 
comparable. 

Fair 199044 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 32 enrolled, 32 completed 

Age men: 74.2 years 
Age women: 83.1 years 
Sex: 23 females, 9 males 
Participants with dementia: No 
Inclusion criteria: 

• Patient at one practice population 
• Taking digoxin therapy for longer than three months at the start of the 

study 
Exclusion criteria: 

• Not described 
Country: Scotland 
Setting: Community - one general practice population (n=1750), which was 
predominantly middle-class 

Interventions Medicine: Digoxin 
Withdrawal schedule: Not described 

Outcomes Successful deprescribing 
Adverse drug withdrawal events 
Digoxin dose when reinstated 

Dates Dates: Not described 
Follow-up duration: Four to 11 months 

Funding sources Not described 
Notes Unclear if patients were aware they were included in the research. 

 
"routine consultation, during routine visits to sheltered accommodation, or 
by telephone. Those requesting repeat prescriptions were initially asked to 
make an appointment for reassessment of their regular medication in order 
not to provoke unnecessary anxiety." "The patient's informed consent to 
withdrawal from digoxin was obtained." 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
Not a randomized study 

Allocation 
concealment 
(selection bias) 

High risk 
Open single-arm study 

Blinding of 
participants and 
personnel 

5 out of 5 
The study was not blinded. 
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(performance bias) 
Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

As above. 

Incomplete 
outcome data 
(attrition bias) 

1 out of 5 It appears that there is 100% follow-up. There has been 
no statistical analysis undertaken. 

Selective reporting 
(reporting bias) 

5 out of 5 There is no evidence of a pre-specified protocol and 
analysis plan. No pre-specified outcome and that 
measure that were mentioned were subjective. 

Confounding (non-
randomized) 

5 out of 5 There is no control group. 
No measurement of digoxin levels. No measurement of 
digoxin levels is a critical miss in the method as these 
are notorious for being low in the community. The 
method described is vague and relies on the judgment 
of individual general practitioners for timing and 
assessment. 

Other bias High risk The methods section is not sufficiently developed to 
ascertain other potential sources of bias. 
 
It is not clear if the participants were aware that they 
were participating in a clinical trial. The researchers 
appear to have been the participants regular general 
practitioners, and while "patient's informed consent to 
withdrawal from digoxin was obtained" it is not clear 
that they gave informed consent to participate in a 
clinical trial. 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
The intervention cohort was a selected group of users. 
 

Selection of the non-
exposed cohort 

There was no concurrent control group. 
 

Ascertainment of 
exposure Ascertainment of exposure was through secure records. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Yes. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controls for digoxin exposure. 

Outcome bias Assessment of outcome 
 Outcome assessment through self-report. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up duration appeared to be long enough for 
outcomes to occur. 
 

Adequacy of follow-up 
of cohorts Complete follow-up - all subjects accounted for 

Fernandez 200545 
Methods Study design: Before-and-after study 

Number of groups: One group 
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Participants Number of participants: 6 enrolled, 1 completed 
Age: 78 years (range 70 to 85) 
Sex: 2 female, 4 male 
Participants with dementia: No 
Inclusion criteria: 

• Idiopathic Parkinson's Disease 
• Currently taking clozapine or quetiapine 
• History of drug-induced psychosis 
• Taking atypical antipsychotic drug for at least 6 months 
• Free of any ongoing psychosis as volunteered by the patient and confirmed 

by his or her accompanying caregiver 
Exclusion criteria: 

• Dementia in the first year of onset of parkinsonism (or other features 
suggestive of Dementia with Lewy Bodies) 

Concurrent medicine: levodopa, 690 mg daily (range 450 to 800 mg daily) 
Country: United States of America 
Setting: Community - single Movement Disorders Center 

Interventions Medicine: Atypical antipsychotic - average atypical antipsychotic exposure 
of 20 months 

• Quetiapine at 25–125 daily, n=5 
• Clozapine at 50 mg daily, n=1 

Withdrawal schedule: On average, all patients were weaned off their 
antipsychotic medication by 4 weeks (range, 2–8 weeks) 

Outcomes Relapse 
Dates Study dates: Not described 

Follow-up duration: Not stated 
Funding sources Not described 
Notes The trial was stopped prematurely after enrolling six patients out of 20. 

The brief report nature makes it hard to ascertain much detail. A 
confounding factor in this study is that it looked at discontinuation of 
antipsychotics in Parkinson's Disease while continuing levodopa. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk A before-and-after the study is a non-randomized 
study design. 

Allocation 
concealment 
(selection bias) 

High risk The open study, no allocation concealment was 
undertaken. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

As above. 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
As above. 

Incomplete outcome 
data (attrition bias) 

5 out of 5 Study discontinued for ethical reasons after 6 
patients were enrolled. 

Selective reporting 
(reporting bias) 

5 out of 5 Study discontinued for ethical reasons after 6 
patients were enrolled. 

Confounding (non-
randomized) 

5 out of 5 This study investigated deprescribing of 
antipsychotics in people taking dopamine for 
Parkinson's Disease. The study was discontinued 
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prematurely so there was a high risk of 
confounding. 

Other bias Unclear risk The limited detail in the methods due to the short 
report format. 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
The detail is too limited to ascertain the 
representativeness of the exposed cohort. 
 

Selection of the non-
exposed cohort 

There was no concurrent control. 
 

Ascertainment of exposure Ascertainment of exposure appeared to be via 
secure record. 
 

Demonstration that outcome 
of interest was not present at 
start of study 

The researchers demonstrated that outcome of 
interest was not present at the start of the study. 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

The study controls for antipsychotic 
discontinuation in the people with Parkinson's 
Disease taking dopamine agonists. 

Outcome bias Assessment of outcome  Assessment of outcome was by self-report. 
 

Was follow-up long enough 
for outcomes to occur  

Follow-up appeared long enough for outcomes to 
occur. In fact, follow-up was prematurely 
discontinued as symptoms had re-emerged. 
 

Adequacy of follow-up of 
cohorts Complete follow-up - all subjects accounted for 

Flint 199946 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 21 enrolled, 21 completed 

Age: 74.4 ± 6.6 years 
Sex: Not described 
Participants with dementia: No 
Inclusion criteria: 

• Treated for a first-lifetime episode of DSM-III-R unipolar non-psychotic 
major depression 

o 17-item Hamilton Depression Rating Scale score of 16 or above 
o Episode of depression had responded (Hamilton depression scale score 

of ten or below) to either 
§ Nortriptyline (with or without adjunctive lithium) as the first-line of 

treatment n=19, or 
§ Phenelzine as second-line of treatment n=2 

• Been on maintenance regimens of the medications that they had responded 
to 

• Remained free of relapse or recurrence of major depression for 2 years 
from the time of response 

Exclusion criteria: 
• History of major depression was determined by responses to questions in 

the Structured Clinical Interview for DSM-III-R and by collateral history 
obtained from reliable informants 

• Concurrent axis I diagnosis; a lifetime history of schizophrenia, 
schizoaffective disorder, paranoid disorder, or dementia; any neurological 
disorder affecting the central nervous system 
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• Acute uncontrolled medical illness 
Country: Canada 
Setting: Not described 

Interventions Medicine: 
• Nortriptyline as first-line therapy; or 
• Phenelzine as second-line therapy 

Withdrawal schedule: Antidepressant medication and, when applicable, 
adjunctive lithium withdrawn over a period of 8 weeks 

Outcomes Depression recurrence 
Predictors of recurrence 
Response to re-introduction of therapy 

Dates Dates: Not described 
Follow-up duration: 24 months 

Funding sources The Queen Elizabeth Hospital Research Institute. 
Notes Short report - limited detail 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk This was a before-and-after study, not a 
randomized design. 

Allocation 
concealment 
(selection bias) 

High risk 
There was no concurrent control group. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

This was an open study. 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
As above. 

Incomplete outcome 
data (attrition bias) 

5 out of 5 Many values are not reported on numerically. 
Results are not reported - only results of statistical 
tests. 
Very hard to see how many patients reported on in 
total. It looks like 21 patients in trial with 11 only 
reported on. 
 
Participant numbers do not add up. 
- 1 refused re-administration 
- 9 responded to monotherapy antidepressant re-
introduction 
- 1 to lithium and antidepressant 
No mention of the 12th participant who restarted 
therapy. 
 
The other nine participants that were enrolled into 
the study are not reported. 
Results are not reported - only results of statistical 
tests.  

Selective reporting 
(reporting bias) 

5 out of 5 Kaplan–Meier survival curve was done but not 
reported on - probably due to space with a short 
report. 
There probably was a pre-specified protocol and 
analysis plan, but the article does not make this 
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clear. 
Results of statistical tests for all specified 
outcomes were given but the outcomes themselves 
were not. 

Confounding (non-
randomized) 

5 out of 5 There was no concurrent control group. 
Gender not stated - what percentage were male and 
female. 
Setting - community, residential aged care facility, 
hospital? 
No mention was made of development of other 
illnesses either medical or psychiatric during the 
follow-up period, social circumstances, gender. 

Other bias High risk Insufficient detail. 
For a study that was run during the mid to late 
1990s, to limit the study to nortriptyline and 
phenelzine is surprising. As shown below, many 
social measures were considered but not reported.  
The following measures were used to explore the 
relationship between clinical variables and time to 
recurrence: 

• Hamilton depression scale, anxiety sub-
scale of the Hospital Anxiety and 
Depression Scale 

• MMSE 
• Life Events and Difficulties Schedule 

modified for the elderly 
• The physical illness rating scale of Burvill 

et al. 
Selection bias Representativeness of the 

exposed cohort 
Insufficient detail to know if the cohort was a 
representative cohort. For example, the setting (e.g. 
community or hospital) and gender unknown. 
 

Selection of the non-
exposed cohort 

There was no concurrent control group. 
 

Ascertainment of exposure Ascertainment of exposure was through the secure 
record. 

Demonstration that 
outcome of interest was not 
present at start of study 

Yes. 

Comparability bias Comparability of cohorts 
on the basis of the design or 
analysis 

The study controls for deprescribing antidepressant 
therapy using the before-and-after outcomes as the 
control. 

Outcome bias Assessment of outcome  The outcome was assessed by record linkage. 
 

Was follow-up long enough 
for outcomes to occur  

The follow-up duration was probably long enough 
for outcomes to occur. 
 

Adequacy of follow-up of 
cohorts 

Follow-up rate was 60%. There was no description 
of those lost. 

Fonrose 197447 
Methods Study design: Placebo-controlled before-and-after study 

Number of groups: One group 
Participants Number of participants: 31 enrolled 

Age: 83 years (64 to 92 years) 



Page 398Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 80	

Sex: 28 female, 3 male 
Participants with dementia: No 
Inclusion criteria: 

• Digitalization must have been started earlier than the preceding twelve 
months 

• No evidence of congestive heart failure 
• No evidence of atrial fibrillation 
• No history of paroxysmal atrial tachycardia or paroxysmal atrial 

fibrillation 
• No diagnosis of rheumatic heart disease 
• Normal heart size as demonstrated by chest x-ray examination 
• Absence of specific electrocardiographic changes (i.e., left bundle-branch 

block or recent myocardial infarction) 
• Unanimous agreement by all members of the screening team that the 

patient is acceptable for withdrawal of digitalis therapy 
Exclusion criteria: 

• Not described 
Country: United States of America 
Setting: Residential aged care facilities - A. Holly Patterson Home for the 
Aged and Infirm in Uniondale, New York. The home was administered by 
the Nassau County Department of Social Services, and medical care is 
provided by a team of part-time internists. 

Interventions Medicine: Digoxin 
Withdrawal schedule: Not described 

Outcomes Successful deprescribing 
Adverse events 
Death 

Dates Dates: Not described 
Follow-up duration: Four months 

Funding sources Not described 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
The study not randomized. 

Allocation 
concealment 
(selection bias) 

High risk 
Only one arm. 

Blinding of 
participants and 
personnel 
(performance 
bias) 

1 out of 5  
"After replacement of the digoxin preparation with an 
identical placebo tablet (supplied by Burroughs 
Wellcome Co.)..." 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

Only one arm.  

Incomplete 
outcome data 
(attrition bias) 

1 out of 5 
All outcomes appear to be reported. 

Selective 
reporting 

Unclear risk There is no evidence of a pre-specified protocol and 
analysis plan, and the objectives are stated unclearly. 
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(reporting bias) 
Confounding 
(non-randomized) 

5 out of 5 This is a single-arm study, so it is at risk of confounding 
from uncontrolled external factors. 

Other bias High risk This study from 1974 does not conform to modern 
expectations for a published study and is missing 
information that would be included today in a paper that 
reported using the PRISMA statement. However, it is 
clear that they were thoughtful to consider contemporary 
developments and to control for factors recognized at the 
time. 
 
e.g. "The significance of creatinine clearance in an aged 
population was recently evaluated by Friedman et al. (5); 
they showed that kidney function decreased with age. 
Taking this into account, concurrent values were obtained 
on the patients in this study." Friedman SA et al. 
Functional defects in the aging kidney, Ann bt Med 76: 
41, 1972. 
 
 
Further, the rapidity with which many participants 
deteriorated in this study with symptoms of congestive 
heart failure may be indicative of changed treatment 
guidelines since 1971 when the study was conducted. 
Obviously, these participants were not exposed to 
modern angiotensin blockade, beta-blockers or loop 
diuretics. This affects the study's generalizability to the 
modern clinical setting. 

Selection bias Representativeness of 
the exposed cohort 

Representativeness of the exposed cohort is hard to 
establish due to limited patient information but is 
probably a truly representative sample of the residential 
aged care population in 1971. 

Selection of the non-
exposed cohort There is no concurrent control group. 

Ascertainment of 
exposure Ascertainment of exposure is via secure record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

The researchers demonstrated that the outcome of interest 
was not present at the start of the study. 

Comparability 
bias 

Comparability of 
cohorts on the basis of 
the design or analysis 

The study controls for digoxin exposure. 

Outcome bias Assessment of outcome  Outcome assessment was by self-report. 
Was follow-up long 
enough for outcomes to 
occur  

The follow-up duration could have been sufficient for 
outcomes to occur. 
 

Adequacy of follow-up 
of cohorts Follow-up was complete, with all subjects accounted for. 

Fotherby 199448 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 78 enrolled, 64 completed 

Age: 76 ± 5 years (range 65 to 84 years) 
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Sex: 39 female, 35 male 
Participants with dementia: No 
Inclusion criteria: 

• Treated pharmacologically for hypertension for more than one year 
• Fit, ambulant subjects 
• 65 years and over 
• Screening: average of clinic-measured BPs from two visits being supine 

blood pressure of systolic <175 mmHg and diastolic < 100 mmHg 
Exclusion criteria: 

• Signs and symptoms of angina 
• Signs and symptoms of congestive heart failure 
• History of myocardial infarction or stroke in preceding 6 months 
• Renal impairment (defined as creatinine > 200 mmol/L) 
• Other medicines known to affect BP 
• Other diseases that would significantly affect survival (e.g. terminal 

illness) 
Country: England 
Setting: Community and hospital 

Interventions Medicine: Antihypertensives 
Withdrawal schedule: Not described 

Outcomes Successful deprescribing 
Dates Dates: Not given 

Follow-up duration: 12 months 
Funding sources British Heart Foundation 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
Not a randomized study. 

Allocation 
concealment 
(selection bias) 

High risk 
Open single-arm study - allocation not concealed. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Open single-arm study. 

Blinding of 
outcome assessment 
(detection bias) 

5 out of 5 
As above. 

Incomplete 
outcome data 
(attrition bias) 

1 out of 5 The drop-outs are accounted for, and the data appears 
to be present. 

Selective reporting 
(reporting bias) 

Unclear risk There was a pre-specified protocol as ethical approval 
was granted. However, it is not certain if there was a 
detailed analysis plan that was followed. The stated 
outcomes were reported and seemed sensible. The 
primary outcome measurement was simple and clearly 
reported upon. 

Confounding (non-
randomized) 

5 out of 5 Single-arm study, not controlled for potential 
confounding factors. 
Many confounders were considered and controlled for 
in the statistical analysis. The weakness was a lack of 
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controls. 
Other bias Unclear risk Limited detail to ascertain if there were other potential 

risks of bias. 
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of fit, ambulant hypertensive 
patients taking antihypertensive medication. 
Representativeness of the exposed cohort difficult to 
ascertain due to limited detail. 
 

Selection of the non-
exposed cohort 

No concurrent control group. 
 

Ascertainment of 
exposure Secure record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Yes. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controls for antihypertensive medicine. 

Outcome bias Assessment of outcome  Assessment of outcome by record linkage. 
 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up duration was probably long enough for the 
outcomes to occur. 

Adequacy of follow-up of 
cohorts Subjects lost to follow-up unlikely to introduce bias. 

Gallagher 200249 
Methods Study design: Open-label randomized controlled trial with a parallel-design 

as a follow-on from a double-blind, randomized controlled trial 
Number of groups: Four groups 

Participants Number of participants: 489 randomized, 178 completed 
• Active deprescribing group (calcitriol): 123 randomized, 44 completed 
• Active deprescribing group (hormone replacement therapy (HRT)/estrogen 

replacement therapy (ERT)): 120 randomized: 38 completed 
• Active deprescribing group (calcitriol combined with HRT/ERT): 122 

randomized, 40 completed 
• Control group: 123 randomized, 56 completed 

Age: 71.8 ± 0.31 years 
Sex: 489 female, 0 male 
Participants with dementia: No 
Inclusion criteria: 

• Female 
• Aged 65–77 years 

Exclusion criteria: 
• Severe chronic illness (chronic liver or kidney disease, severe COPD, 

severe rheumatoid arthritis, or serious heart failure) 
• Primary hyperparathyroidism 
• Active renal stone disease, 
• Taken certain medications, such as bisphosphonates, anticonvulsants, 

estrogen, fluoride, or thiazide diuretics, in the previous 6 months 
Country: United States of America 
Setting: Community 
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Interventions Medicine: 
• Calcitriol 0.25 mcg twice-daily, and/or 
• Conjugated equine estrogens [0.625 mg/daily; Premarin ®; 

medroxyprogesterone acetate (2.5 mg/daily; Provera ®) was added if the 
woman had a uterus] 

Withdrawal schedule: Not described 
Outcomes • Mean Bone Mass Density for spine, total body, total femur, total hip, 

trochanter 
• Urinary N- telopeptides 
• Serum osteocalcin 
• Serum parathyroid hormone 
• Serum 25OHOD levels 

Dates Dates: Not described 
Follow-up duration: 5 years - 3 years treatment followed by 2 years 
deprescribing  

Funding sources NIH Research Grants UO1-AG-10373 and RO1-AG-10358 
Notes There is no statement about conflict of interest. 

*If this study is included in a meta-analysis, the placebo group and the 
deprescribing calcitriol group shall be used. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence generation 
(selection bias) 

Unclear risk Method not described 
 
"subjects were assigned to four treatment groups using 
simple randomization stratified on hysterectomy status." 

Allocation concealment 
(selection bias) 

Unclear risk Not described 

Blinding of participants and 
personnel (performance bias) 

High risk The original study was double-blind, but the extension 
study does not appear to be blinded. 

Blinding of outcome 
assessment (detection bias) 

High risk As above 

Incomplete outcome data 
(attrition bias) 

Low risk The primary outcomes were as-treated, and for 
secondary outcomes there were a modified intention-to-
treat analysis. 
As-treated analysis - The analyzes were however 
performed only on the 178 women who came for the 
fifth year of the study 

Selective reporting (reporting 
bias) 

Low risk The specified outcomes were reported.  

Other bias Unclear risk It is unclear if this was pre-specified or an opportunistic 
study.  

Gallagher 201150 
Methods Study design: Open-label randomized controlled study with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 400 randomized, 382 participating at discharge, 358 

completed 
• Intervention deprescribing group: 200 randomized, 180 completed 
• Control group: 200 randomized, 178 completed 

Age: median 74.5 years (interquartile range, 71–80) 
Sex: 203 female, 179 male 
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Participants with dementia: 38 participants (23 control group, 15 intervention 
group) 
Inclusion criteria: 

• Aged ≥65 years 
• Admitted via the emergency department under the care of a general 

medical physician 
Exclusion criteria: 

• Age <65 years 
• Admission to the hospital under the care of a geriatrician, a psychiatrist 

specializing in the care of the elderly, or a clinical pharmacologist, or 
having been assessed by such a specialist in the year preceding admission 

• Critical illness, e.g., admitted to intensive or coronary care units 
• Terminal illness 
• Unwillingness of the patient or the hospital physician to participate in the 

study 
Concomitant medicines: median 7 (interquartile range 5–10) 
Country: Ireland 
Setting: Hospital - Cork University Hospital, an 800-bed, state-funded, 
tertiary medical center in southern Ireland serving an urban and rural 
population 

Interventions Medicines: Those identified as potentially inappropriate medicines in the 
STOPP/START criteria 
Withdrawal schedule: Not described 
Comparator: Usual care 
Method to identify targets: Patient-specific intervention: medication review:   

Recommendation by the primary research physician 
Recommendation to treating physician  

Tool to identify deprescribing targets: STOPP/START criteria	
Outcomes Medicine Appropriateness Index 

Assessment of Underutilization index 
STOPP/START criteria - participants with at least one item 
Falls 
All cause mortality 
Duration of initial hospital stay 
Hospital readmission 
General practitioner visits 

Dates Dates: Not described 
Follow-up Duration: Six months 

Funding sources Health Research Board of Ireland, Clinical Research Training Fellowship 
number CRT/2006/029 

Notes Authors stated: "Conflict of Interest: The authors declared no conflict of 
interest." 
Additional information sought, but not received. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk The randomization sequence was determined by an independently 
generated random-numbers table using StatsDirect software, version 
4.5. 

Allocation 
concealment 
(selection bias) 

Low risk The random-numbers table was retained, independent of the 
researchers, by a physician external to the study who assigned 
participants to groups using a sealed-envelope system. Group 
allocation was concealed from the research physician and participants 
until baseline data had been collected and inclusion criteria verified. 
Participants in the control group received usual hospital physician 
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and pharmacist care. 
Blinding of 
participants and 
personnel 
(performance bias) 

High risk 
The intervention could not be blinded as it was the application of a 
tool (STOP/START) and then direct contact with the treating team. 

Blinding of 
outcome 
assessment 
(detection bias) 

High risk 

As above. 

Incomplete 
outcome data 
(attrition bias) 

Low risk No incomplete data were identified at the initial stage. Later 
incomplete data due to death was "For patients in whom all follow-up 
assessments were not completed 
because of death in the follow-up period (n = 24), the scores relating 
to prescribing appropriateness from their last available study contact 
were used in a last-observation-carried-forward analysis." 

Selective reporting 
(reporting bias) 

Low risk Both primary and secondary outcome measure were well reported. 

Other bias Low risk  
 

García-Gollarte 201451 
Methods Study design: Randomized controlled trial with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 1018 randomized, 716 completed 

Age: 84.4 ± 12.7 years 
Sex: 744 female, 274 male 
Participants with dementia: Yes, 1010 (99%) 
Inclusion criteria: 

•  Persons older than 65 years, 
• Living in the nursing home for at least 3 months 
• Expected to stay in the nursing home for the length of the study 
• Clinically stable (no changes in prescription in the last 2 months) 
• Accepted that their clinical data were used for the study 
•  

Exclusion criteria: 
• Residents receiving palliative care 
• Those usually cared by other primary care providers outside the nursing 

home were excluded. 
 

Concomitant medicines: 8.25 ± 3.39 medicines 
Country: Spain 
Setting: Residential aged care facilities 

Interventions Medicine: Polypharmacy 
Comparator: Usual care 
Withdrawal schedule: Not described 
Method to identify target: Education program  

Trainer: A nursing home physician 
Trainee: “0 physicians working in nursing homes 
Training material:  

• general aspects of prescription and drug use in geriatric 
patients 

• how to reduce the number of drugs 
• to perform a regular review of medications  
• to avoid inappropriate drug use 
• to discontinue drugs that do not show benefits 
• to avoid undertreatment with drugs that have shown 
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benefits 
• drugs frequently related to adverse drug reactions in older 

people 
• two 1-hour workshops reviewed practical real life cases  
• The educator offered further on-demand advice on 

prescription for the next 6 months 
Training duration: 10 hours, followed by phone support 

Tool to identify deprescribing targets: STOPP/START criteria 
Outcomes STOPP/START criteria - participants with at least one item Falls 

Delirium, number of episodes 
Death 
Physician visits 
Emergency department visits 
Hospital in-patient days 

Dates Dates: Not stated 
Follow-up duration: 6 months 

Funding sources Not declared 
Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk Randomization was done using random number tables and was not 
based on characteristics of nursing homes, as they were mostly 
homogeneous. 
Up to 17 residents were randomly chosen from the list of residents 
cared by each participating physician, using random number tables. 
 

Allocation 
concealment 
(selection bias) 

High risk Not described 
 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk Participants and nursing staff were apparently not blinded. 
 
Physicians in both groups were informed that there was a company 
program aimed to improve drug prescription (to explain why data on 
prescription were collected in their centers) but were blinded to the 
fact that the educational intervention was being assessed. 

Blinding of 
outcome 
assessment 
(detection bias) 

High risk “Outcomes were assessed in a random group of residents cared by the 
physicians involved in the study.” 

 
Incomplete 
outcome data 
(attrition bias) 

Low risk 
There is no obvious missing data. 

Selective reporting 
(reporting bias) 

Low risk No a priori published protocol found, but all stated outcomes 
reported. 

Other bias Unclear 
risk 

“Immediately after randomization, one of the nursing homes, where a 
physician randomly assigned to the control group was working, was 
unexpectedly closed. Finally, 1018 residents were randomly chosen, 
based on the treating physician (516 in the intervention group, 502 in 
the control group)…During the study, 4 physicians left their job in 
the study nursing homes (2 in the intervention group, 2 in the control 
group). They were immediately replaced, and the two new physicians 
assigned to the intervention group received the structured education 
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program.” 

 
 

Garfinkel 200752 
Methods Study design: Prospective cohort study 

Number of groups: Two groups 
Participants Number of participants: 190 enrolled 

• Intervention deprescribing group: 119 enrolled 
• Control group: 71 enrolled 

Age: 81.2 ± 8.3 years 
Sex: 131 female, 59 male 
Participants with dementia: 178 participants (112 out of 119 participants in 
the intervention group, 66 out of 71 participants in the control group) 
Inclusion criteria: 

• All patients admitted to one of six nursing departments in a geriatric 
hospital 

Exclusion criteria: 
• Not described 

Concomitant medicines: 7.09 medicines per person 
Country: Israel 
Setting: Hospital - six nursing departments at the Shoham Geriatric Medical 
Center 

Interventions Medicines: Targeted as many medicines as possible 
Withdrawal schedule: Not described 
Method to identify target: Patient-specific intervention 
Investigator-led intervention: 

Intervention by geriatrician who identified deprescribing targets and 
undertook the deprescribing process 

Tool to identify deprescribing targets: Good Palliation-Good Practice tool 
Outcomes Successful deprescribing 

Death 
Admitted to acute care facility 
Medicine cost 

Dates Dates: Early 2004 
Follow-up duration: One year 

Funding sources Not described 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection bias) 

High risk This is not a randomized study design 
- it is a cohort study. 

Allocation concealment 
(selection bias) 

High risk The allocation was not concealed. 

Blinding of participants 
and personnel 
(performance bias) 

5 out of 5 
This was an open study. 

Blinding of outcome 
assessment (detection bias) 

High risk As above. 

Incomplete outcome data 
(attrition bias) 

Unclear risk There are no drop-outs reported 
though it is unclear if this means that 
there was 100% follow-up. 
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Selective reporting 
(reporting bias) 

1 out of 5 The stated outcomes are reported on 
though there was no prior protocol 
published. 

Confounding (non-
randomized) 

1 out of 5  The groups were comparable at 
baseline. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the exposed 

cohort 
Truly representative of the average 
older adult with multiple morbidities 
in full-time care. 
 

Selection of the non-exposed 
cohort 

The control group was drawn from the 
same community as the intervention 
cohort. 
 

Ascertainment of exposure Ascertainment of exposure was by 
secure record. 

Demonstration that outcome of 
interest was not present at start of 
study 

Yes. 

Comparability bias Comparability of cohorts on the 
basis of the design or analysis 

The study controls for polypharmacy 
exposure. 

Outcome bias Assessment of outcome  Assessment of outcomes by record 
linkage. 
 
 

Was follow-up long enough for 
outcomes to occur  

Follow-up duration was probably long 
enough for outcomes to occur. 

Adequacy of follow-up of cohorts Inadequate detail to assess the 
adequacy of follow-up of cohort 
participants. 

Garfinkel 201053 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 70 enrolled, 70 completed 

Age: 82.8 ± 6.9 years (range 67 - 102 years) 
Sex: 43 female, 27 male 
Participants with dementia: Yes - 40 out of 70 diagnosed with dementia 

• MMSE score: 18.2 ± 9.4 (range 0 to 30) 
Inclusion criteria: 

• Not described 
Exclusion criteria: 

• Advanced disease (cancer or non-cancer) in whom the initial estimate of 
life expectancy was less than 3 months 

• Follow-up availability less than 4 months 
Concomitant medicine: 7.7 ± 3.7 medicines (range 0 to 16) 
Country: Israel 
Setting: Community 

Interventions Medicine: Targeted as many medicines as possible 
Withdrawal schedule: Not described 
Investigator-led intervention: 

Intervention by geriatrician who identified deprescribing targets and 
undertook the deprescribing process 
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Tool to identify deprescribing targets: Good Palliation-Good Practice tool 
Outcomes Symptom recurrence after discontinuation 

Successful deprescribing rate 
Global assessment scale 
Cognitive function - MMSE 
Hospital admission 
Commenced recommended new medicine 

Dates Dates: February 2005 to June 2008 
Follow-up duration: 19.2 ± 11.4 months (range 4 to 45 months) 

Funding sources Financial Disclosure: None reported 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk This was a before-and-after study, not a randomized 
study. 
Allocated by application of geriatric-palliative method 

Allocation 
concealment 
(selection bias) 

High risk 
The allocation was not concealed. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

This was an open study. 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

As above 

Incomplete 
outcome data 
(attrition bias) 

1 out of 5 The intervention group was fully reported, but control 
group was omitted. 

Selective reporting 
(reporting bias) 

4 out of 5 Stated outcomes were reported. 
Prospective study. 
 
"All participants were carefully monitored for any 
change in symptoms, signs, or relevant laboratory and 
diagnostic test results that were the original indications 
for starting the medications." Changes in these 
parameters were not reported, but this may be as they 
were safety precautions rather than outcomes. 
The outcomes section is large and indicates a pre-
specified protocol, but the specific symptoms are 
necessarily vague because of the wide range of 
medications and diseases involved. The risk of bias is 
raised because many of the signs and symptoms rely on 
subjective opinions and a self-administered rating scale. 

Confounding (non-
randomized) 

4 out of 5 Recruitment is from patients referred to the authors' 
private practice. As the author is a geriatrician, this 
means that the participants are representative of a cohort 
referred to a geriatrician by their primary care physician. 
Thus, they may be representative of a less well cohort 
than the typical community-dwelling older adult. "This 
prospective cohort study included consecutive elderly 
patients referred by their family physician or family for 
comprehensive geriatric assessments" "75 consecutive 
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potentially eligible patients were identified." 
Open methodology and mixed disease states make it 
hard to attribute causation. This paper referred to an 
randomized controlled trial using a similar tool. 

Other bias High risk Psychological factors are acknowledged in the 
discussion but may have a large effect on the outcomes 
e.g. without a concurrent control group; the self-rated 
improvement reported could have been a placebo effect 
or regression to the mean over time. However, in this 
subpopulation with severe comorbidity (mean [SD] age, 
82.8 [6.9] years), it seems unlikely that the natural 
history in 88% would be subjectively defined as overall 
improvement owing to a placebo effect. 

Newcastle-Ottawa scale 
Selection bias Representativeness of 

the exposed cohort 
The cohort is a selected group of users. (Multiple 
comorbidities who are referred to a geriatrician). 
 

Selection of the non-
exposed cohort There was no concurrent control group. 

Ascertainment of 
exposure 

Ascertainment of exposure was through structured 
interviews. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Yes, it was demonstrated that the outcome of interest 
was not present at the start of the study. 

Comparability bias Comparability of 
cohorts on the basis of 
the design or analysis 

The study controls for the reduction of polypharmacy. 

Outcome bias Assessment of outcome  Assessment of outcome by self-report. 
Was follow-up long 
enough for outcomes to 
occur  

Follow-up duration was long enough for outcomes to 
occur. 
 

Adequacy of follow-up 
of cohorts Complete follow-up - all subjects accounted for. 

Gaudig 2011 54 
Two study designs reported in a single paper: Study 1 
Methods Study design: 

• One non-randomized controlled study progressing from a randomized 
controlled phase III study 

Number of groups: Four groups 
Parent study: Five-month randomized controlled study (allocated to groups 
based on the parent study) 

• Placebo in parent study -> Placebo in current deprescribing study 
• Galantamine 8mg/day in parent study -> Galantamine 8mg/day in current 

deprescribing study 
• Galantamine 16mg/day in parent study -> Galantamine 16mg/day in 

current deprescribing study 
• Galantamine 24mg/day in parent study -> Placebo in current deprescribing 

study 
 

Participants Number of participants: 
723 participants enrolled, 687 completed 
o Active deprescribing group galantamine 24mg*: 198 enrolled, 189 

completed 
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o Continued galantamine 8mg group: 104 enrolled, 99 completed 
o Continued galantamine 16mg group*: 202 enrolled, 193 completed 
o Continued placebo group: 219 enrolled, 206 completed 
Age: 77.9 years ± 0.48 

•  
Sex: 462 female, 261 male 

•  
Participants with dementia: All 

• Mild to moderate Alzheimer’s Disease 
§ mean MMSE: 17.9 ± 0.26 
§ mean Alzheimer’s Disease Assessment Scale (11-item cognitive sub-

scale) score: 28.6 ± 0.75 
Inclusion criteria: 

• Diagnosis of probable Alzheimer’s Disease according to the National 
Institute of Neurological and Communicative Disorders and Stroke, and 
the Alzheimer’s Disease and Related Disorders Association criteria 

• Remained in good health during the previous clinical trial (‘parent’ trial) 
• Have a responsible caregiver 
• Mild to moderate Alzheimer’s Disease who had completed a previous 5-

month trial randomized clinical trial investigating the efficacy and safety 
of galantamine (‘parent’ trial: GAL-USA-10) 

OR 
• US-based patients with mild to moderate Alzheimer’s Disease who had 

completed a previous 3-month trial randomized clinical trial investigating 
the efficacy and safety of galantamine (‘parent’ trial: GAL-INT-2) 

• Completed one of two Phase 3 randomized, placebo-controlled, 3- or 5-
month clinical trials 

Exclusion criteria: 
• Withdrawal from parent trial 
• Development of symptoms of other conditions that might contribute to 

dementia or cognitive impairment resulting from brain injury 
Country: United States of America 
Setting: Community 

Interventions Medicine: Galantamine 24mg or 32mg 
Withdrawal Schedule: Not described 
Comparator: 

• Participants who continued from the parent study on the same treatment for 
the current deprescribing study (placebo, galantamine 8mg, 16mg, 24mg, 
or 32mg) 

• Participants who continued from the parent study from the galantamine 
24mg or 32mg group to placebo in the current deprescribing study. 

Outcomes Alzheimer’s Disease Assessment Scale using the 11-item cognitive sub-scale 
Safety and tolerability assessments included adverse event monitoring 
Physical examinations and laboratory testing 

Dates Dates: Not described 
Follow-up duration: 4.5 to 6.5 months total: three to five months parent 
study and six weeks withdrawal study 

Funding sources Janssen Pharmaceutica NV 
"Assistance with writing this manuscript was provided by Andy Lockley of 
Bioscript Stirling Ltd, UK, and funded by Janssen EMEA Medical Affairs, 
Beerse, Belgium." 

Notes Complicated study design. Only the participants on the 24 or 32mg daily 
doses of galantamine were deprescribed, and these were compared to the 
participants continuing on 8mg or 16mg daily doses or placebo galantamine. 
*Where there are more than two groups, Cochrane Handbook recommends 
selecting only two groups to include in the analysis.55 The groups marked 
with an asterisks indicate the groups included in the systematic review for 
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analysis. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

High risk Patients from Study One were preselected Patients had to elect to 
continue into the withdrawal study. 
The groups were inherited from the parent study, and this introduced 
a risk of bias, particularly in the first study as it was only those 
participants on the highest dose (24mg) that were assigned to placebo 
for 6 weeks. 
 
Study One: Discontinued group were those who had been on the 
highest dose of galantine (24mg) whereas continued doses were 8mg 
and 16mg. Unclear why only the highest dose stopped. 
 
" On entering Study One, patients were assigned treatment according 
to the group into which they had previously been randomized. 
Patients in the placebo, and galantamine 8 or 16 mg/day, groups 
continued to receive the same treatment (PLA/PLA, GAL8/GAL8 or 
GAL16/GAL16, respectively). Those who had originally been 
randomized to galantamine 24 mg/day were assigned to placebo for 6 
weeks (GAL24/PLA)." 
  
Additional information from original study: Tariot PN, Solomon PR, 
Morris JC, Kershaw P, Lilienfeld S, Ding C. A 5-month, randomized 
placebo-controlled trial of galantamine in Alzheimer’s Disease. The 
Galantamine USA-10 Study Group. Neurology 54: 2269-76 (2000). 
 
"patients were randomized to one of four treatment arms for 5 
months, using a computer-generated code (weeks 1 to 21): placebo 
for 5 months; galantamine 8 mg/day for 5 months; galantamine 8 
mg/day for 4 weeks followed by galantamine 16 mg/day for 17 
weeks; galantamine 8 mg/day for 4 weeks, then galantamine 16 
mg/day for 4 weeks, and then a maintenance dose of galantamine 24 
mg/day from weeks 9 to 21."  

Allocation 
concealment 
(selection bias) 

Unclear 
risk 

For patients in Study One, once that blinding was broken, the 
blinding for this study is also broken. 
Not described in current deprescribing paper. 
 
From Study One: Tariot PN, Solomon PR, Morris JC, Kershaw P, 
Lilienfeld S, Ding C. A 5-month, randomized, placebo-controlled 
trial of galantamine in Alzheimer’s Disease. The Galantamine USA-
10 Study Group. Neurology 54: 2269-76 (2000). 
Not described. 

Blinding of 
participants and 
personnel 
(performance bias) 

Unclear 
risk 

No method is described. 
Paper states that it is blinded, but no method is described. 
 
From Study One: Tariot PN, Solomon PR, Morris JC, Kershaw P, 
Lilienfeld S, Ding C. A 5-month, randomized, placebo-controlled 
trial of galantamine in Alzheimer’s Disease. The Galantamine USA-
10 Study Group. Neurology 54: 2269-76 (2000). 
"Galantamine and placebo were administered as identical single 
tablets taken orally twice-daily."  

Blinding of 
outcome 
assessment 
(detection bias) 

Unclear 
risk No method is described. 
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Incomplete 
outcome data 
(attrition bias) 

Low risk Incidence of discontinuations was low. 
Two deaths occurred within 30 days of the end of Study One—one 
due to chronic airway obstruction and respiratory insufficiency (in the 
PLA/PLA group), the other due to advanced Alzheimer’s Disease (in 
the GAL8/GAL8 group). Neither of these deaths was considered 
related to the study treatment. 
Not clear how many drop-outs. Four discontinuations from adverse 
drug withdrawal event - no deaths. 

Selective reporting 
(reporting bias) 

High risk The outcome criterion was simply mean change in Alzheimer’s 
Disease Assessment Scale, which was reported. 
Does not report outcomes for all the groups (e.g. no outcomes given 
for galantamine 8mg continued group). 
Interchangeably report the intention-to-treat and observed analysis. 
 
Their statistical analysis is entirely based on change, not absolute 
numbers and has issues: e.g. 
- first study includes intention-to-treat analysis and observed analysis. 
For this study, they swap between the two without reference, so their 
figures are inconsistent (i.e. 0.6 = 0.8) 
Only reports on the outcomes of ceasing the highest doses of 
galantamine (24mg and 32mg) without testing for the outcomes of 
ceasing the lower doses of galantamine 16mg and galantamine 8mg. 

Other bias High risk This was partly funded industry. 
Paper very difficult to read, partly as there were two different 
methods of allocating patients. 
Very complicated design. Combined participants from two unequal 
studies. 
Reason for choosing which groups to deprescribe and continue is not 
described. 

 

Gaudig 2011 54 
Two study designs reported in a single paper: Study 2 
Methods Study design: 

• One randomized controlled study progressing from a randomized 
controlled phase III study 

Number of groups: Three groups 
Three-month randomized controlled study (the active galantamine group was 
re-randomized for the deprescribing study) 

• Placebo in parent study -> Placebo in current deprescribing study 
• Galantamine 24mg or 32mg/day in parent study -> Randomized to placebo 

or galantamine in current deprescribing study 
Participants Number of participants: 118 participants randomized, 111 completed 

o Active deprescribing group*: 39 participants randomized, 39 completed 
o Control deprescribing group*: 32 participants randomized, 31 completed 
o Continued placebo group: 47 enrolled, 41 completed 
Age: 76.5 years ± 1.26 
Sex: 69 female, 49 male 
Participants with dementia: All 

• Mild to moderate Alzheimer’s Disease 
§ mean MMSE: 20.0 ± 0.51 
§ mean Alzheimer’s Disease Assessment Scale (11-item cognitive sub-

scale) score:24.9± 1.45 
Inclusion criteria: 

• Diagnosis of probable Alzheimer’s Disease according to the National 
Institute of Neurological and Communicative Disorders and Stroke, and 
the Alzheimer’s Disease and Related Disorders Association criteria 
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• Remained in good health during the previous clinical trial (‘parent’ trial) 
• Have a responsible caregiver 
• Mild to moderate Alzheimer’s Disease who had completed a previous 5-

month trial randomized clinical trial investigating the efficacy and safety 
of galantamine (‘parent’ trial: GAL-USA-10) 

OR 
• US-based patients with mild to moderate Alzheimer’s Disease who had 

completed a previous 3-month trial randomized clinical trial investigating 
the efficacy and safety of galantamine (‘parent’ trial: GAL-INT-2) 

• Completed one of two Phase 3 randomized, placebo-controlled, 3- or 5-
month clinical trials 

Exclusion criteria: 
• Withdrawal from parent trial 
• Development of symptoms of other conditions that might contribute to 

dementia or cognitive impairment resulting from brain injury 
Country: United States of America 
Setting: Community 

Interventions Medicine: Galantamine 24mg or 32mg 
Withdrawal Schedule: Not described 
Comparator: 

• Participants who continued from the parent study on the same treatment for 
the current deprescribing study (placebo, galantamine 8mg, 16mg, 24mg, 
or 32mg) 

• Participants who continued from the parent study galantamine 24mg or 
32mg group to placebo in the current deprescribing study. 

Outcomes Alzheimer’s Disease Assessment Scale using the 11-item cognitive sub-scale 
Safety and tolerability assessments included adverse event monitoring 
Physical examinations and laboratory testing. 

Dates Dates: Not described 
Follow-up duration: 4.5 to 6.5 months total: three to five months parent 
study and six weeks withdrawal study 

Funding sources Janssen Pharmaceutica NV 
"Assistance with writing this manuscript was provided by Andy Lockley of 
Bioscript Stirling Ltd, UK, and funded by Janssen EMEA Medical Affairs, 
Beerse, Belgium." 

Notes Complicated study design. Only the participants on the 24 or 32mg daily 
doses of galantamine were deprescribed, and these were compared to the 
participants continuing on 8mg or 16mg daily doses or placebo galantamine. 
*Where there are more than two groups, Cochrane Handbook recommends 
selecting only two groups to include in the analysis.55 The groups marked 
with * indicate the groups included in the systematic review for analysis. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

High risk Patients from Study Two were randomly assigned, but the method 
was not given. Patients had to elect to continue into the withdrawal 
study. 
The groups were inherited from the parent study, and this introduced 
a risk of bias, particularly in the first study as it was only those 
participants on the highest dose (24mg) that were assigned to placebo 
for 6 weeks. 
 
"On entering Study Two, patients who had previously been assigned 
placebo continued to receive this. Those previously treated with 
galantamine were randomized into one of two groups: a withdrawal 
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group, in which galantamine was discontinued, and patients received 
placebo for 6 weeks (GAL/PLA), or a continuation group, in which 
galantamine treatment was continued at the same dos- age as in the 
preceding trial (GAL/GAL)." 
 
 
Additional information from original study: Rockwood K, Mintzer J, 
Truyen L, Wessel T, Wilkinson D. Effects of a flexible galantamine 
dose in Alzheimer's disease: a randomized, controlled trial. J Neurol 
Neurosurg Psychiatry 71: 589-95 (2001). 
"patients were randomized to receive galantamine or placebo in a 2:1 
ratio using a computer-generated code." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk 

From Study Two: Rockwood K, Mintzer J, Truyen L, Wessel T, 
Wilkinson D. Effects of a flexible galantamine dose in Alzheimer's 
disease: a randomized, controlled trial. J Neurol Neurosurg 
Psychiatry 71: 589-95 (2001). 
 
"The assignments were kept in sealed, opaque envelopes until the 
point of allocation. " 

Blinding of 
participants and 
personnel 
(performance bias) 

Unclear 
risk 

No method is described. 
Paper states that it is blinded, but no method is described. 
 
From Study Two: Rockwood K, Mintzer J, Truyen L, Wessel T, 
Wilkinson D. Effects of a flexible galantamine dose in Alzheimer's 
disease: a randomized, controlled trial. J Neurol Neurosurg 
Psychiatry 71: 589-95 (2001). 
References a placebo, but no description of what this may be. 

Blinding of 
outcome 
assessment 
(detection bias) 

Unclear 
risk No method is described. 

Incomplete 
outcome data 
(attrition bias) 

Low risk Incidence of discontinuations was low. 
There were no deaths associated with Study Two. 
Not clear how many drop-outs. Four discontinuations from adverse 
drug withdrawal event - no deaths. 

Selective reporting 
(reporting bias) 

High risk The outcome criterion was simply mean change in Alzheimer’s 
Disease Assessment Scale, which was reported. 
Does not report outcomes for all the groups (e.g. no outcomes given 
for galantamine 8mg continued group). 
Interchangeably report the intention-to-treat and observed analysis. 
 
Their statistical analysis is entirely based on change, not absolute 
numbers and has issues: e.g. 
- first study includes intention-to-treat analysis and observed analysis. 
For this study, they swap between the two without reference, so their 
figures are inconsistent (i.e. 0.6 = 0.8) 
Only reports on the outcomes of ceasing the highest doses of 
galantamine (24mg and 32mg) without testing for the outcomes of 
ceasing the lower doses of galantamine 16mg and galantamine 8mg. 

Other bias High risk This was partly funded by industry. 
Paper very difficult to read, partly as there were two different 
methods of allocating patients. 
Very complicated design. Combined participants from two unequal 
studies. 
Reason for choosing which groups to deprescribe and continue is not 
described.  
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George 200356 
Methods Study design: Open-label randomized controlled study with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 120 randomized 

• Intervention deprescribing group: 80 randomized 
• Control group: 40 randomized 

Age: 65.5 ± 11 years 
Sex: 54 female, 66 male 
Participants with dementia: No 
Inclusion criteria: 

• Individuals with coronary artery disease 
• Receiving long-term nitrates for manifestations of angina or its equivalents 
• Hemodynamically stable 
• Free of anginal symptoms requiring short-acting nitrates for at least 3 

months 
Exclusion criteria: 

• Significant angina (Canadian Cardiothoracic Society functional classes III-
IV) at any time before recruitment, 

• Significant heart failure (ejection fraction, 35%) 
• Uncontrolled hypertension 
• Non-compliant 

Additional information: Functional heart failure class I (88%) and early class 
II (12%) (Canadian Cardiothoracic Society functional classes) 
Concomitant medicines included: beta-blockers, alpha-blockers, calcium 
blockers, angiotensin-converting enzyme inhibitors, diuretics, cardiac 
glycosides, hypolipidaemic agents, aspirin 
Country: Israel 
Setting: Community - Cardiology out-patient clinic of a university-affiliated 
municipal hospital 

Interventions Medicine: Nitrates, average daily dose of nitrates ( mg, range) 
• Active group 41 ± 17mg, range 20 to 90mg 
• Control group 45 ± 14mg, range 20 to 80mg 

Withdrawal schedule: Abruptly withdrawn 
Comparator: Continued medicine 

Outcomes Successful deprescribing 
Relapse 
Characteristics of participants who relapsed 
Cardiovascular events 
Death 

Dates Dates: Not described 
Follow-up duration: Three months 

Funding sources Not described 
Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

High risk Limited detail, but appears to not be a truly random process: 
 
"patients were randomized consecutively with a 2:1 distribution 
between groups." 

Allocation 
concealment (selection 
bias) 

High risk 
Open study 

Blinding of High risk Open study 
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participants and 
personnel 
(performance bias) 
Blinding of outcome 
assessment (detection 
bias) 

High risk 
Open study 

Incomplete outcome 
data (attrition bias) 

Low risk Appears to be 100% follow-up. No drop-outs reported. 

Selective reporting 
(reporting bias) 

Low risk No pre-published protocol was available. The stated objectives 
were reported and seem sensible. 

Other bias Unclear risk Recruitment method is unclear, and limited detail is available 
regarding the setting. It is unclear if this would have affected the 
risk of bias. 
No conflicts or funding information given. As the target 
symptoms in this study are well-known to be affected by 
psychological stress, it is more important than usual to minimize 
psychological confounding factors e.g. a placebo arm is 
necessary. 
For a 2003 paper, I find it strange that isosorbide mononitrate 
was not present 

Gerety 199357 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 132 enrolled, 132 completed 

Age: 70.1 ± 12.3 years 
Sex: 7 female, 168 male 
Participants with dementia: No 
Inclusion criteria: 

• New admission to the participating residential aged care facility 
• Participants who had complete data for 6 months 

Exclusion criteria: 
• Not described 

Concomitant medicines: 7 ± 3.4 
Country: United States of America 
Setting: Residential aged care facilities 

Interventions Medicine: Polypharmacy 
Withdrawal schedule: Not described 
Method to identify targets: Patient-specific intervention: medication review:   

Recommendation by a clinical pharmacist 
Recommendation to a physician (geriatrician) 

Tool to identify deprescribing targets: Health professional judgment (no list, 
criteria, or tool used)	

Outcomes Incidence and severity of adverse drug events 
Incidence and severity of adverse drug withdrawal events 
Demographic factors associated with risk of adverse drug events and adverse 
drug withdrawal events. 
Change in medicine use 

Dates Dates: February 1988 to September 1989 
Follow-up duration: Six months 

Funding sources American Federation of Aging Research/Merck Foundation Geriatric 
Clinical Pharmacology Award 

Notes  
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Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
Not randomized 

Allocation 
concealment 
(selection bias) 

High risk 
Retrospective chart review - not applicable 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Retrospective chart review - not blinded 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

As above 

Incomplete 
outcome data 
(attrition bias) 

1 out of 5 Given the study method (retrospective chart review), the 
authors elected to include all participants for whom a 
full record was available. They accounted for the 
missing data and undertook appropriate methods to 
ascertain if it was likely to have had an impact on the 
outcomes. 
 
"To standardize exposure time to potential medication 
changes and adverse drug events, we limited analyses of 
changes in medications and event rates to patients who 
had complete data for 6 months." 
 
"Subjects whose records were unavailable were younger 
(65.0 ± 16 vs.. 70.1±12.3, P = 0.06), but were not 
different with respect to activities of daily living 
dependencies, length of stay in the nursing home, total 
hospital days, or mortality." 

Selective reporting 
(reporting bias) 

5 out of 5 There is no evidence of a pre-specified protocol and 
analysis plan. The objectives were not clearly stated, but 
do not appear to have all been reported on. Additionally, 
there were outcomes reported that were not stated as an 
objective. 

Confounding (non-
randomized) 

5 out of 5 Retrospective chart review cannot control for 
confounding. 

Other bias High risk The study method (retrospective chart review) is one 
that has the potential for bias. The authors acknowledge 
this in their discussion: 
 
"...assessment of risk factors by chart abstraction is 
necessarily limited. Chart data, particularly with respect 
to diagnoses, may be both inaccurate and biased. Some 
diagnoses, such as depression, dementia, and sensory 
impairments, are commonly under-reported, while 
others, such as COPD, may be over-reported. We elected 
an inclusive strategy with respect to recorded diagnoses 
because this gave the prescribing physician the benefit 
of the doubt for medication indications." 

Newcastle-Ottawa scale 
Selection bias Representativeness of 

the exposed cohort 
The intervention cohort was somewhat representative of 
older adults in a residential aged care facility. 
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Selection of the non-
exposed cohort 

There was no concurrent control group. 
 

Ascertainment of 
exposure 

Ascertainment of exposure was through secure record. 
 

Demonstration that 
outcome of interest was 
not present at start of 
study 

It was demonstrated that the outcome of interest was not 
present at the start of study. 

Comparability bias Comparability of 
cohorts on the basis of 
the design or analysis 

The study controls for medicine use. 

Outcome bias Assessment of outcome  Assessment of outcome was through record linkage. 
 

Was follow-up long 
enough for outcomes to 
occur  

The follow-up duration was probably sufficient for the 
outcome to occur. 
 

Adequacy of follow-up 
of cohorts 

Follow-up was complete, and all subjects were 
accounted for. 

Gnjidic 2010 58 
Published and unpublished data 
Methods Study design: Cluster randomized controlled study 

Number of groups: Two groups 
Participants Number of participants: 115 randomized, 111 completed 

• Active deprescribing group: 57 randomized (from six sites) 
• Control group: 58 randomized (from six sites) 

Age: 80.4 ± 5.7 years 
Sex: 31 female, 84 male 
Participants with dementia: No 
Inclusion criteria: 

• Aged 70 years and over 
• Regularly consulted their general practitioners 

Exclusion criteria: 
• Not mentioned 

Concurrent medicines: 6.7 ± 3.8 
Country: Australia 
Setting: Community - 12 self-care retirement villages in Sydney, Australia 

Interventions Medicine: Medicines to reduce Drug Burden Index score 
(anticholinesterases, anticholinergic bronchodilators, anticonvulsants, 
antidepressants, antiemetics, antihistamines, antiparkinsonian, 
antipsychotics, antispasmodics, anxiolytics, cardiovascular, opioid 
analgesics) 
Withdrawal schedule: Not specified 
Comparator: Usual care 
Method to identify targets: Patient-specific intervention: medication review:   

Recommendation by researchers using phone and letter – applied 
academic detailing 
Recommendation to treating general practitioner    

Tool to identify deprescribing targets: Drug Burden Index 
Outcomes Frequency of Use of Drug Burden Index Regularly Scheduled and/or As-

Needed Drugs Across Different Drug Classes at Baseline and Prescribing 
Change at Follow-up 
Impact of Study Intervention on Prescribing Change 
Barriers to Reducing Regularly Scheduled Drug Burden Index Drugs 



Page 419Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 101	

Dates Dates: 29 February 2008 to June 2009 
Follow-up duration: Three months 

Funding sources Geoff and Elaine Penney Aging Research Unit. 
Notes Authors stated: "Conflict of interest: Dr. Hilmer and Dr. Abernethy hold an 

international patent for the Drug Burden Index with Dr. Donald E Mager. 
Additional information sought, and received to find out which groups the 
deaths were in.   

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

Sequence generation not described. 
 
"Retirement villages were randomly allocated as intervention sites 
(6) and control sites (6)." 

Allocation 
concealment 
(selection bias) 

High risk 
The study was not blinded. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk Not blinded. 
 
"nonblinded randomized clinical trial." 

Blinding of 
outcome 
assessment 
(detection bias) 

High risk 

As above. 

Incomplete 
outcome data 
(attrition bias) 

High risk 
  

Selective reporting 
(reporting bias) 

Low risk The study was registered a priori on Australian and New Zealand 
Clinical Trials Registry but without specified outcomes. However, 
the outcomes described in the paper are all reported. 

Other bias High risk Despite randomization, groups were statistically significant at 
baseline. "The exposure to anticholinergic and sedative drugs was 
lower in the intervention group compared with the control group." 
 
"Seven general practitioners (6%) were included in both the 
intervention and control groups. This may have introduced 
confounding and possibly contaminated the intervention. In addition, 
providing a medication list to general practitioners in the control 
group may have introduced bias and it may explain, in part, lower 
Drug Burden Index exposure in the control group." 

Habraken 199759 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 55 randomized, 36 completed 
• Active deprescribing group: 27 randomized, 17 completed 
• Control group: 28 randomized, 19 completed 

Age: 84 years 
Sex: 45 females, 10 males 
Participants with dementia: No 
Inclusion criteria: 

• 65 years and over 
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• Use of benzodiazepine for at least one year 
• Intake of a constant dose of benzodiazepine once-daily during the month 

before the start of withdrawal 
Exclusion criteria: 

• Serious dementia 
• Ability of answer simple questions 
• Serious medical disease 
• Serious psychological problems 
• Recent psycho-traumatic experience (e.g. hospitalization, death of a 

relative) 
Country: Belgium 
Setting: Residential aged care facilities 
- 10 facilities in Ghent and the surrounding area with a total of 993 residents 
(328 of whom used benzodiazepines) 

Interventions Medicine: Benzodiazepine 
Withdrawal schedule: Withdrawn over 5 weeks 

• 25% reduction per week for week 1, 2 and 3 
• 12.5% reduction week 4 and 5 

Comparator: Placebo compared to continued treatment 
Outcomes Level of daily functioning 

Adverse drug withdrawal effects 
Dates Dates: Not described 

Follow-up duration: 12 months 
Funding sources Minister of the Government of Flanders for Employment and 

Social Affairs 
Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

Method not described. 
 
"Participants were randomly allocated to the experimental or to the 
control group, after stratification by home." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk Not described. Insufficient detail about the allocation was given. 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk The authors state that the study was double-blind, but do not describe 
method of blinding for personal or outcome assessors nor do they 
describe the placebo. 
 
"In the experimental group, the daily dose of lorazepam had to be 
gradually replaced by placebo over a period of 5 weeks: a reduction 
of 25% per week in the first 3 weeks of withdrawal, and a reduction 
of 12.5% per week in the following 2 weeks of withdrawal. 
Experimental subjects continued taking placebo medication for 
another year after withdrawal. In the control group, lorazepam was 
administered during the whole study period. The study design was 
double-blind." 

Blinding of 
outcome 
assessment 
(detection bias) 

Unclear 
risk As above. 

Incomplete 
outcome data 

High risk "Approximately one-third of subjects in both study groups dropped 
out before the end of the study (December 1994). Two persons in 
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(attrition bias) each group dropped out due to hospitalization. general practitioners 
stopped the study medication in eight persons of the placebo group 
(four during or shortly after withdrawal) and three of the lorazepam 
group (one just before withdrawal, two during withdrawal). The 
interruption was due to complaints of insomnia in five placebo users 
and two lorazepam users. The patients who dropped out were not 
different from those continuing the intake of study medication 
regarding personal characteristics or baseline scores on the 
questionnaires. However, lorazepam intake at the start of the study 
appeared different between drop-outs and stayers. First, all drop-outs 
had been converted to lorazepam for study purposes, compared to 
70% of the stayers. Second, in the placebo group drop-outs were 
taking a higher daily dose of lorazepam than stayers (mean drop-outs 
= 2.0 (SD -- 0.74); mean stayers = 1.3 (SD = 0.66))." 
Huge number of drop-outs. Reasons for drop-outs likely related to 
intervention. 
To reduce the number of missing values, the average scores of the 
first 2 weeks (reduction to 50% lorazepam), the next 2 weeks 
(reduction 
to 12.5% lorazepam) and the last 2 weeks (reduction to 0% 
lorazepam) of the withdrawal phase were calculated. 

Selective reporting 
(reporting bias) 

High risk Results not reported for sleep quality (subjective appraisal - used 
Groningen Sleep Quality Scale) despite stated it was measured at 
weekly intervals during withdrawal phase, and again at 6 and 12 
months. 
Outcome criteria were not clearly stated. The following were 
mentioned in the method: 
- Withdrawal symptoms and sleep quality were measured 
- Benzodiazepine Withdrawal Symptom Questionnaire 
- Subjective sleep quality (measured using the Groningen Sleep 
Quality Scale) 
- Daily functioning (measured using the Geriatrics Behavior 
Observation Scale) 

Other bias High risk The choice of lorazepam as the standardized benzodiazepine is an 
inherent methodological design flaw as it is a relatively short half-life 
benzodiazepine and more likely to cause withdrawal symptoms than 
diazepam for instance. 

Hajjar 201360 
Methods Study design: Before-and-after study as a wash-out phase to a randomized 

controlled trial 
Number of groups: One group 

Participants Number of participants: 53 enrolled 
Age: 71 ± 7 years 
Gender: 34 female, 19 male 
Participants with dementia: No 
Inclusion criteria: 

• 60 years or older 
• Hypertension: defined as a systolic blood pressure of 140 mm Hg or 

greater or diastolic blood pressure 90 mm Hg or greater or receiving 
antihypertensive medications 

• Early cognitive impairment without dementia defined as executive 
impairment (measured by the executive clock draw test (CLOX)) or early 
memory impairment (measured by the repeatable battery for the 
assessment of neuropsychological status) 

Exclusion criteria: 
• Intolerance to two of the study medications 
• Systolic blood pressure >200 or diastolic blood pressure >110 mm Hg if 
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not on-treatment or SBP > 180/DBP > 100 mm Hg if on antihypertensive 
therapy 

• Mini-Mental-Status-exam <20 or a clinical diagnosis of dementia or 
Alzheimer's disease 

• Elevated serum creatinine or serum potassium at baseline 
• Receiving >2 antihypertensives 
• Comorbid illnesses (congestive heart failure, diabetes mellitus stroke) 
• Inability to perform study procedures. 

Country: United States of America 
Setting: Community - greater Boston area and evaluated at the 
cardiovascular research laboratory at the Institute for Aging Research at 
Hebrew SeniorLife and Harvard Medical School 

Interventions Medicine: Antihypertensives 
Withdrawal schedule: Tapered over 3 weeks 

• Week 1: Dose reduced by 25%–50% 
• Week 2: Dose reduced by 50%–75% 
• Week 3: Cease 

Comparator: None 
Outcomes Adverse drug withdrawal effects 

Blood pressure (systolic and diastolic) 
Dates Dates: Not described 

Follow-up duration: 3 weeks 
Funding sources Dr. Hajjar and the AVEC trial were supported by grant1 K23 AG030057 

from the National Institute on Aging and a generous donation from Hinda 
Marcus to the Cardiovascular Research Laboratory at Hebrew SeniorLife 
and Harvard Medical School. 

Notes Authors stated: "Conflict of interest: None." 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk This observational study was conducted before 
randomization for the main study. 

Allocation 
concealment 
(selection bias) 

High risk 
It was an open study. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

It was an open study. 

Blinding of outcome 
assessment 
(detection bias) 

5 out of 5 
As above. 

Incomplete outcome 
data (attrition bias) 

1 out of 5 It appears that there was 100% follow-up. 

Selective reporting 
(reporting bias) 

Unclear risk This appears to be opportunistic rather than pre-
specified. However, the outcomes are simplistic, and 
do not include a report of how many remained 
normotensive after the three weeks (instead reporting 
only mean and standard deviation of systolic and 
diastolic blood pressure). 
Few pre-specified outcomes but those measures 
mentioned in the method were reported. 

Confounding (non- 5 out of 5 No control group. 
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randomized) 
Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
The intervention cohort appeared truly representative 
of older adults with mild cognitive impairment. 
 

Selection of the non-
exposed cohort 

There was no concurrent control group. 
 

Ascertainment of 
exposure 

Ascertainment of exposure was by secure record. 
 

Demonstration that 
outcome of interest was 
not present at start of 
study 

The outcome of interest was not demonstrated not to 
be present at the start of the study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controlled for withdrawal of 
antihypertensive medicine. 

Outcome bias Assessment of outcome  Assessment of outcome by self-report. 
Was follow-up long 
enough for outcomes to 
occur  

The follow-up duration was unlikely to have been of 
sufficient duration for 

Adequacy of follow-up of 
cohorts 

Complete participant follow-up; all subjects 
accounted for. 

Hanlon 1996 61 62 
Published and unpublished data 
Methods Study design: 

Hanlon Open-label parallel-group randomized controlled study 
Graves: Before-and-after study of the intervention group in the parent study 
Number of groups: Two groups 

Participants Number of participants: 208 randomized, 172 completed 
• Active deprescribing group: 105 randomized, 88 completed 
• Control group: 103 randomized, 84 completed 

Age: Median 69 years, range 65 to 84 years 
Sex: 1 female, 123 males 
Participants with dementia: No 
Inclusion criteria: 

• Aged 65 years or older 
• Taking five or more regularly scheduled medications at baseline 
• Receiving primary care from 13 internal medicine faculty and 17 internal 

medicine residents paired with faculty physicians in the General Medicine 
Clinic 

Exclusion criteria: 
• Not described 

Concomitant medicines: Median 8, range 5 to 18 
Country: United States of America 
Setting: Community - General Medicine Clinic of the Durham Veterans 
Affairs Medical Center in Durham, NC 

Interventions Medicine: Eligible medicines were regularly used long-term medicines 
(defined as used for three months or longer) 
Withdrawal schedule: Not described 
Comparator: Usual and clinical pharmacist care compared to usual care 
Method to identify targets: Patient-specific intervention: investigator-led 
intervention: 
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Intervention by research pharmacist who identified targets and 
implemented the deprescribing intervention 

Tool to identify deprescribing targets: Medicines Appropriateness Index 
Outcomes Hanlon 1996 

Medicine Appropriateness Index 
Health-related quality of life using Short-form 36 health survey 
Adverse drug reactions 
Patient medication compliance and knowledge 
Graves 1997 
Adverse drug withdrawal effects 
Medicines associated with adverse drug withdrawal effects 
Predictive factors of adverse drug withdrawal effects 

Dates Dates: Not described 
Follow-up duration: 12 months 

Funding sources National Institute on Aging (AG00526-Dr. Schmader) and by the Claude D. 
Pepper Older Americans Independence Center (P60AGl i268-Drs. Schmader 
and Cohen, Weinberger and Feussner). 

Notes Additional information sought, and received.  Further information from 
Professor Joseph Hanlon: 
  
Thirty-six patients were not interviewed because they were institutionalized 
(5 per group), deceased (7 intervention and ten control), lost to follow-up (5 
intervention and one control), refused (1 control), and no longer in General 
Medicine Clinic of the Durham Veterans Affairs Medical Center in Durham, 
NC care (2 control).  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk Randomization method not described. 

Allocation 
concealment 
(selection bias) 

High risk Although Closeout telephone interviews were conducted by another 
pharmacist blinded to group assignment, the intervention was only 
performed on the study group i.e. there was no placebo intervention. 
This makes it an open trial. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk Open trial but the outcome measures were largely assessed by 
blinded staff. 
- Prescribing appropriateness was assessed by a blinded, research 
clinical pharmacist. 
- Health-related quality of life was assessed by blinded interviewers. 
- Potential adverse drug events were assessed during closeout 
interviews i.e. by a blinded pharmacist. 
- Patient medication compliance and knowledge were assessed by 
patient self-report.ie not blinded. 
- Patient satisfaction at closeout was assessed by a blinded 
interviewer. 
- Physician receptivity for the clinical pharmacist intervention was 
assessed by an internist blinded. 

Blinding of 
outcome 
assessment 
(detection bias) 

Low risk 

As above. 

Incomplete 
outcome data 
(attrition bias) 

Low risk 83% of patients completed the closeout interview. Reasons for 
dropout were given, and no difference between groups in closeout 
status was seen. 
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Selective reporting 
(reporting bias) 

Low risk All outcome measures were reported however the stated intention to 
supplement bivariate analysis with multivariate analysis was not 
possible. 

Other bias High risk This study does not eliminate the confounding effect of any extra 
attention being given to the patient having an effect on the outcomes. 
Ideally, the control group should have had a "placebo" visit from a 
clinical pharmacist who made no recommendations and did not do 
any of the other intervention work. The extra attention would have a 
positive effect on the intervention group. 

Hansen 198363 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 168 enrolled, 105 completed 

Age: 75 years 
Sex: Not described 
Participants with dementia: No 
Inclusion criteria: 

• Diastolic blood pressure > 105 mmHg if 5o-59 years old OR 
• Diastolic blood pressure >110 mmHg if 60 years of age or older. 
• Aged 60 years or over 
• History of hypertension 
• Diastolic BP < 110mmHg 3 weeks after withdrawal of treatment 

Exclusion criteria: 
• Diastolic BP > 110mmHg 3 weeks after withdrawal of treatment 

Country: Denmark 
Setting: Community - not further described 

Interventions Medicines: Antihypertensives 
Withdrawal schedule: Not described 

Outcomes Successful deprescribing 
Screening normotensive 

Dates Dates: Not described 
Follow-up duration: 12 months 

Funding sources Not described 
Notes Limited detail 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Single-arm, non-randomized study 

Allocation 
concealment 
(selection bias) 

High risk 
Open single-arm study. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
 This was not a blinded study. 

Blinding of outcome 
assessment 
(detection bias) 

5 out of 5 
 As above. 

Incomplete outcome 
data (attrition bias) 

5 out of 5 
 

12 patients failed to appear for re-examination with 
no reason given. 
Participants were excluded if they were hypertensive 
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after 3 weeks of no antihypertensive treatment, 
which alters outcomes. 

Selective reporting 
(reporting bias) 

Unclear risk There is no evidence of a pre-specified protocol and 
analysis plan, and the objectives are insufficiently 
stated to make it clear if there is selective outcome 
reporting. 
The primary outcome measure was not clearly 
stated. Ultimately, reduction of medication was 
being tested but the measurement of outcomes 
appears jumbled particularly because a new diastolic 
BP limit was imposed during the study for an 
additional test. 

Confounding (non-
randomized) 

5 out of 5 
 

Single-arm study, so no control group to ascertain 
external confounding factors. 
Confounders are not sufficiently discussed. 

Other bias Unclear risk The methods section is insufficiently developed to 
ascertain other sources of bias. 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
The intervention group is a representative sample of 
patients with hypertension or a history of 
hypertension. 
 

Selection of the non-
exposed cohort 

As a before-and-after study, there is no concurrent 
control group. 
 

Ascertainment of exposure There is no description of how ascertainment of 
exposure was established. 
 

Demonstration that 
outcome of interest was 
not present at start of study 

It was demonstrated that the outcome of interest was 
not present at the start of the study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controls for deprescribing 
antihypertensive treatment. 

Outcome bias Assessment of outcome  Assessment of outcome by secure record. 
 

Was follow-up long 
enough for outcomes to 
occur  

The follow-up duration would probably have been 
sufficient for the outcome of interest to occur. 

Adequacy of follow-up of 
cohorts 

Follow-up rate below ideal and no description of 
those lost. 

Hardy 199764 
Methods Study design: Randomized double-blind placebo-controlled study with 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 12 randomized, 9 completed 
• Active deprescribing group: 6 randomized, 4 completed 
• Control group: 6 randomized, 5 completed 

Age: 79 ± 6 years 
Sex: 10 female, 2 male 
Inclusion criteria: 

• 65 years and older 
• Meet DSM-III-R diagnostic criteria for major unipolar depressive episode 
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before antidepressant therapy was initiated 
• Refractory to antidepressant therapy 
• Without depressive symptoms for at least 1 year while maintained on 

lithium augmentation 
• Without change in antidepressant dose for at least 1 year while maintained 

on lithium augmentation 
• Demonstrated responsiveness to lithium augmentation 
• Score <20 on Geriatric Depression Rating Scale for self-assessment 

depression rating score 
• Score <15 on Montgomery-Ashberg Depression Rating Scale from 

interview 
• Score >20 on MMSE score 
• Score > 8 on lithium withdrawal attitude questionnaire 

Exclusion criteria: 
• Dementia 
• Suicidal tendencies 
• History of severe symptoms with relapse 
• General overall health contraindicated study participation (in the opinion 

of the investigators) 
Concurrent medicine: All participants were on a tricyclic antidepressant and 
lithium 
Country: Canada 
Setting: Community - geriatric out-patient clinic 

Interventions Medicine: Lithium 
• Prescribed lithium for 6.3 ± 3.6 years before enrollment in the study 
• Mean baseline lithium levels 0.4 ± 0.1 

Withdrawal schedule: Withdrawn 150mg daily each week in the withdrawal 
group until completely replaced with matching placebo 
Comparator: Placebo compared to continued treatment 

Outcomes Serum creatinine 
Serum thyroid-stimulating hormone 
Mean composite side effect symptom scores 
Depression 

Dates Dates: July 1991 start 
Follow-up duration: 24 months 

Funding sources Sunnybrook Trust for Medical Research 
Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk "A prospective, double-blind, placebo-controlled, parallel-design 
withdrawal study." 
"Treatment assignment was determined from a list of computer-
generated random-numbers. " 

Allocation 
concealment 
(selection bias) 

Low risk Probably done, but not explicitly described. It is stated that allocation 
was concealed, but method is not described: 
"Neither the patient nor the investigators involved in-patient 
assessment were aware of the study assignments." 
 
"A record of the drugs dispensed and returned, as well as the study 
randomization code, was maintained by the out-patient psychiatry 
pharmacy." 

Blinding of 
participants and 

Low risk "A prospective, double-blind, placebo-controlled, parallel-design 
withdrawal study." 
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personnel 
(performance bias) 

"To maintain the study blind, actual (active) and fabricated (placebo) 
lithium levels were returned to the primary investigator after each 
clinic visit. Lithium was withdrawn slowly (maximum 150 
mg/day/week) in the withdrawal group until the augmentation 
therapy was completely replaced with matching placebo. All patients 
returned for scheduled visits at approximately the same time on each 
clinic day and returned any study medications for compliance 
assessment (capsule counts)." 

Blinding of 
outcome 
assessment 
(detection bias) 

Low risk 

As above 

Incomplete 
outcome data 
(attrition bias) 

High risk The study reports on those who dropped out, but the analysis is as-
treated. 
 
Some outcomes reported as "significant difference at p< 0.05" with 
actual values not stated, only change. 

Selective reporting 
(reporting bias) 

Low risk Pre-specified study protocol not available, but the stated objectives 
are reported. 

Other bias Low risk  

Hauser 200065 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 31 enrolled 

• Active deprescribing group: 6 randomized, 4 completed 
• Control group: 6 randomized, 5 completed 

Age: 69.2 ± 1.5 years 
Sex: Unstated 
Participants with dementia: No 
Inclusion criteria: 

• Parkinson's Disease at Hoehn and Yahr stage I–III 
• At least two of three cardinal features of Parkinson's Disease (bradycardia, 

rigidity, resting tremor) 
• Untreated before enrollment in the parent study (a prospective, double-

blind randomized trial with a two-by two-factorial design to determine the 
effects of selegiline, levodopa, and bromocriptine on the progression of 
signs and symptoms of early Parkinson's Disease) 

Exclusion criteria: 
• Atypical Parkinson's Disease 
• History of exposure of neuroleptic medications 
• Previous neurosurgical procedures 
• Clinically significant medical or laboratory abnormalities 

Country: United States of America 
Setting: Community 

Interventions Medicine: Levodopa/carbidopa or bromocriptine 
• Randomized to receive selegiline 10mg or placebo, and randomized to 

receive levodopa/carbidopa or bromocriptine with the dose titrated to 
clinical response 

• Selegiline was withdrawn after 12 months of treatment. At 14 months, 
levodopa/carbidopa or bromocriptine was withdrawn. This study describes 
the withdrawal of the levodopa/carbidopa or bromocriptine. 

Withdrawal schedule: Not described 
Comparator: None 

Outcomes Adverse drug withdrawal effects 
Activities of daily living 
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Unified Parkinson's Disease Rating Scale 
Dates Dates: Not described 

Follow-up duration: 15 days 
Funding sources Supported in part by grants from the National Parkinson Foundation and 

Somerset Pharmaceuticals 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
This was not a randomized study. 

Allocation 
concealment 
(selection bias) 

High risk 
Allocation was not concealed. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

This was an open study. 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

As above. 

Incomplete 
outcome data 
(attrition bias) 

1 out of 5 
There are no drop-outs reported and no missing data. 

Selective reporting 
(reporting bias) 

1 out of 5 A pre-published protocol was not found. However, the 
authors state in the methods that they are interested in 
the "changes in Unified Parkinson’s Disease Rating 
scores among days 1, 8, and 15." These were reported. 

Confounding (non-
randomized) 

5 out of 5 
 There is no control group, and, therefore, it is high risk. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
The intervention group was somewhat representative of 
people living with Parkinson's Disease, who have been 
treated pharmacologically, however, due to the placebo 
and Hawthorne Effect from having been involved in a 
12-month study immediately before this, they may not 
be truly representative of their peers. 
 

Selection of the non-
exposed cohort 

There was no concurrent control group. 
 

Ascertainment of 
exposure 

Ascertainment of exposure was through secure record. 
 

Demonstration that 
outcome of interest was 
not present at start of 
study 

It was demonstrated that the outcome of interest was 
not present at the start of the study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controls for levodopa or bromocriptine use. 
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Outcome bias Assessment of outcome  Assessment of outcome was through independent 
assessment. 
 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up duration should have been sufficient. Two 
weeks should be sufficient due to the short half-life of 
levodopa. 
 

Adequacy of follow-up 
of cohorts 

Complete follow-up of participants; all subjects 
accounted for. 

Hearing 199966 
Methods Study design: Open-label randomized controlled study with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 37 randomized, 29 completed 

• Active deprescribing group: 23 randomized 
• Control group: 14 randomized 

Age: 72.3 years (range 65 to 84 years) 
Sex: 15 female, 14 male 
Participants with dementia: No 
Inclusion criteria: 

• Hypertensives aged 65 or older 
• Controlled by atenolol for at least 1 year 

Exclusion criteria: 
• Severe, malignant, reno-vascular or secondary hypertension, 
• Aortic stenosis 
• Outflow obstruction 
• Cerebrovascular accident within 2 years 
• Myocardial infarct within 6 months 
• Dehydration 
• Proteinuria (++) on dipstick analysis 
• Unstable diabetes mellitus 
• History of sensitivity, allergy, or any contraindication to ACE-inhibitors 
• Inability to perform psychomotor test 
• History of drug or alcohol abuse 
• Any psychoactive or hypnotic medication 

Country: England 
Setting: Community - identified from three local general practice records 

Interventions Medicine: Atenolol 
Withdrawal schedule: One week 
Comparator: Continued treatment compared to withdrawn treatment 

Outcomes Cognitive Drug Research Computerized Cognitive Assessment System 
Dates Dates: Not described 

Follow-up duration: Two weeks deprescribing 
Funding sources Not described 
Notes • Only used data from two weeks, as after this period the data were 

drug substitution, not deprescribing. 
Additional information sought to find out the time at which the adverse 
events occurred (i.e. was it within the first two weeks).  Author responded, 
but due to age of study the information was not available. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence Unclear The study states it is randomized, but does not describe the method. 
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generation (selection 
bias) 

risk 

Allocation 
concealment 
(selection bias) 

High risk 
It is an open study. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk 

It is an open study. 

Blinding of outcome 
assessment 
(detection bias) 

High risk 
It is an open study. 

Incomplete outcome 
data (attrition bias) 

Low risk Results were analyzed on an intention-to-treat basis.  

Selective reporting 
(reporting bias) 

Unclear 
risk 

The study had a protocol that was approved by a Human Research 
Ethics Committee. However, it is unclear what the pre-specified 
analysis plan was since it was not published. 
However, the stated outcome measures were reported although 
they were reported as an average change. The outcomes are 
reported, but only as mean change rather than absolute values. It 
does not report variance (e.g. 95% confidence interval or standard 
deviation), and it only reports the significant p-value. 

Other bias High risk The deprescribing time was too short to allow true results to be 
observed. 
Results were assessed as an average change the subjects excluded 
for normotension would have made a useful control group. This 
study looked at the effects of a change from atenolol to an ACE-
inhibitor. It would be equally valid to look at the effects of 
changing from atenolol to nothing. 

Henschke 198167 
Methods Study design: Before-and-after case series 

Number of groups: Two groups 
Participants Number of participants: 33 enrolled 

• Intervention deprescribing group: 14 enrolled 
• Control group: 19 enrolled 

Age: 70 years (range 55 to 87 years) 
Sex: 0 female, 33 male 
Participants with dementia: No 
Inclusion criteria: 

• Receiving diuretics for cardiac failure under adequate control at the time of 
the study 

• Normal levels of hemoglobin 
• Biochemically normal renal function 
• Male 
• Resident at the participating residential aged care facilities 

Exclusion criteria: 
• Regularly taking laxatives, steroids or other drugs known to influence 

potassium status 
Other medicines: 

• Frusemide (dose range 20 - 80mg daily) n=10 
• Hydrochlorothiazide (50 - 100mg daily) n=4 

Diet: Dietary potassium intake was thus calculated at 100 milliequivalents 
per day 
Setting: Residential aged care 
Country: Canada 
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Interventions Medicine: Potassium supplementation 
Withdrawal schedule: Not stated 
Comparator: Oral potassium supplementation deprescribed in men receiving 
diuretic therapy for cardiac failure, compared to men without disease and not 
taking medicines likely to affect potassium levels 

Outcomes Potassium levels 
Distributions of erythrocyte K values 

Dates Dates: Not stated 
Follow-up duration: Three months 

Funding sources Not described 
Notes This study states that at that time, contemporary guidelines stated, "...in heart 

failure, potassium supplements are regarded as mandatory in elderly patients 
receiving diuretics...” 
This study is, therefore, potentially less representative of the modern diuretic 
user who is not mandated to receive potassium. 
Note that although this study has a control group, the control group was only 
measured once, and was comprised of people without disease and not taking 
medicines known to alter potassium levels. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Not a randomized study design. 

Allocation 
concealment 
(selection bias) 

High risk 
Allocation concealment not described nor claimed. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
 The paper does not claim that it is blinded. 

Blinding of outcome 
assessment 
(detection bias) 

5 out of 5 
 The paper does not claim that it is blinded. 

Incomplete outcome 
data (attrition bias) 

1 out of 5 
 

It is not indicated how many if any, participants 
dropped out of the study. It appears there is no 
missing data. 

Selective reporting 
(reporting bias) 

5 out of 5 
 

There is no evidence of a pre-specified protocol or 
analysis plan, nor are the objectives sufficiently 
clear to ascertain if there was selective outcome 
reporting. However, the control group results are 
only reported for some outcomes. 
Control group not reported except in graphs. 

Confounding (non-
randomized) 

Unclear risk Statistical analysis controlled for dietary potassium 
and other medicines that may alter serum 
potassium. 
List of confounders considered was extensive. 

Other bias Unclear risk Methods are insufficiently described to ascertain if 
there are other potential sources of bias. 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of the average 
contemporary male resident in long-term residential 
care prescribed diuretics (not necessary 
representative of a resident today). 
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Selection of the non-
exposed cohort 

No description of the derivation of the non-exposed 
cohort. 
 

Ascertainment of exposure Ascertainment of exposure by secure record. 

Demonstration that 
outcome of interest was not 
present at start of study 

Demonstrated that outcome of interest was not 
present at start of study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controlled for deprescribing potassium 
supplementation adjunct to diuretic therapy. 

Outcome bias Assessment of outcome  Assessment of outcome by record linkage. 
Was follow-up long 
enough for outcomes to 
occur  

Follow-up may have been long enough for 
outcomes to occur. 

Adequacy of follow-up of 
cohorts 

No statement on the adequacy of follow-up of 
cohorts. 

Horwitz 199568 
Methods Study design: Comparative study with two-single arms 

Number of groups: Three groups 
Participants Number of participants: 53 enrolled, 39 completed 

• Intervention deprescribing group: 21 enrolled 
• Empirical deprescribing group: 26 enrolled 
• Group never taking antipsychotics: 6 enrolled 

Age: 82.7 years 
Sex: 44 female, 9 male 
Participants with dementia: All 
Inclusion criteria: 

• Dementia 
• Resident 

Exclusion criteria: 
• Not described 

Country: United States of America 
Setting: Residential aged care facility - 471-bed facility providing all levels 
of nursing home care with onsite attending internist for most patients and 
onsite psychiatric consultation service. 

Interventions Medicine: Typical antipsychotic 
Withdrawal Schedule: Not described 
Comparison: Residents whose doctor considered they could stop 
antipsychotics, residents who were deprescribed without clinical judgment 
by their doctor, and those who were antipsychotic naive 

Outcomes Discontinued antipsychotic 
MMSE 
Sandoz Clinical Assessment Geriatric scale 
Overt Aggression Scale 
Functional status measured by the Minimum Data Set Plus of the New York 
State Department of Health 
Psychotic symptoms as judged by a psychiatric nurse-specialist 
Quantified Neurological Exam 
Abnormal Involuntary Movement Scale 

Dates Dates: Not described 
Follow-up duration: One year 

Funding sources New York State Department of Health, NIMH (MH-40381) and NIA (AG-
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08665) 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk Allocation by clinician judgment. 
Clinicians allocated to two active (deprescribing) groups 
and a control group. 

Allocation 
concealment 
(selection bias) 

High risk Six participants who had never been prescribed 
antipsychotics were used to "mask" allocation. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5  "A "comparison" group of six nursing home patients 
with dementia, not receiving antipsychotics, was 
observed longitudinally for 6 months in a detailed 
fashion similar to the second group. This group was 
used chiefly to help mask the design." 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 
 

"assessments of behavior, function, neurologic status 
and cognition were performed by blind raters." 
Some blinding of personnel was attempted. Assessment 
was performed by different groups depending on the 
patient group. Blinded trained raters were used for two 
groups 

Incomplete 
outcome data 
(attrition bias) 

5 out of 5 One group assessed at 6 months and one at 12 months 
and then data combined. This data combination means 
that the data is not able to be meaningfully interpreted. 
Drop-outs were not mentioned, and there was no way to 
assess completeness. I assume that all patients were 
followed-up but in rating for bias, the lack of discussion 
makes me rate a 4. 
The three groups of patients were treated differently so 
it was very difficult to decipher exactly what happened 
from the article. 

Selective reporting 
(reporting bias) 

Unclear risk Intended outcomes unclear, and data reported in a way 
that makes it difficult to interpret. 

Confounding (non-
randomized) 

5 out of 5 This study has three groups. In one group, the 
investigators ceased the antipsychotic medicines. In the 
second group, the patient's treating physician elected to 
withdraw the medicine. The third group was people who 
had never been prescribed an antipsychotic. Therefore, 
the groups were fundamentally imbalanced at baseline 
in such a way that the three groups are not comparable. 
Because of the structure of the study groups, it is 
impossible to assess coverage of confounders. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of 

the exposed cohort 
The participants were a selected group of users. 
. 

Selection of the non-
exposed cohort 

The control cohort was selected from a different 
population than the intervention cohort. 
 

Ascertainment of 
exposure 

Ascertainment of exposure was by secure record. 
 

Demonstration that 
outcome of interest was 

The researchers demonstrated that the outcome of 
interest was not present at the start of the study 
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not present at start of 
study 

Comparability bias Comparability of 
cohorts on the basis of 
the design or analysis 

A factor controlled for by the study could not be 
adequately determined. 

Outcome bias Assessment of outcome  Outcome assessment was conducted independently. 
 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up duration of one year is probably adequate. 
 

Adequacy of follow-up 
of cohorts No statement on adequacy of follow-up of participants. 

Jackson 200569 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 55 enrolled 

Age: 65.2 years (range 44 to 81 years) 
Sex: 0 female, 55 male 
Participants with dementia: No 
Inclusion criteria: 

• Long-acting oral nitrates as well as carrying sublingual nitrates 
• Clinically stable Ischemic patients with no significant exercise limitation 
• Using sublingual nitrates less than once a month 

Exclusion criteria: 
• None stated 

Concomitant medicines: beta-blockade or calcium antagonist therapy 
Country: England 
Setting: Community -patients at a clinic dedicated to giving sexual advice to 
men with cardiac disease and erectile dysfunction. 

Interventions Medicine: nitrates 
Withdrawal schedule: Halved the nitrate dose for two days then discontinue 
if no increase in symptoms occurred 

Outcomes Successful deprescribing 
Exacerbation of angina 
Five-item Sexual Health Inventory for Men (SHIM)  

Dates Dates: Not stated 
Follow-up duration: Three months 

Funding sources Not described 
Notes Deprescribing was not the only intervention: 

 
"Those not taking any current evidence-based optimal therapy (aspirin, beta-
blockade, angiotensin-converting-enzyme-inhibitors, and statins) were asked 
to consult with their referring physician for clarification and advice." 
 
This study considered the half-life of the drug in making decisions about trial 
methodology. 
Authors statement: "Conflict of Interest: None." 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
Not randomized. 
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Allocation 
concealment 
(selection bias) 

High risk 
It was an open study. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

 It was an open study. 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

As above. 

Incomplete 
outcome data 
(attrition bias) 

1 out of 5 There appears to be 100% follow-up, and all data 
reported. 

Selective reporting 
(reporting bias) 

2 out of 5 
 

 There is no evidence of a pre-specified protocol and 
analysis plan. However, the stated objectives are 
reported. 

Confounding (non-
randomized) 

5 out of 5 There was no concurrent control group. 

Other bias High risk Deprescribing was not the only intervention: 
 
"Those not taking any current evidence-based optimal 
therapy (aspirin, beta-blockade, angiotensin-
converting-enzyme-inhibitors, and statins) [5] were 
asked to consult with their referring physician for 
clarification and advice." 
 
Other comments: This study considered the half-life of 
the drug in making decisions about study 
methodology. This is unusual, and a strong aspect of 
this study. 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
The intervention cohort was somewhat representative 
of the average older male with comorbid 
cardiovascular disease and erectile dysfunction. 
 

Selection of the non-
exposed cohort 

There was no concurrent control group. 
 

Ascertainment of 
exposure Ascertainment of exposure was through secure record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

The researchers demonstrated that outcome of interest 
was not present at start of study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controls for nitrate cessation. 

Outcome bias Assessment of outcome  Outcomes were assessed by self-report. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up appeared to be of sufficient duration for the 
outcomes of interest to occur. However, a longer 
duration would have been preferable if it were strictly 
a deprescribing trial. However, they wanted to 
continue on to phase 2 of the study and commence 
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phosphodiesterase type 5 inhibitors therapy 

Adequacy of follow-up 
of cohorts Complete follow-up - all subjects accounted for. 

 

Jampel 201470 
Methods Study design: Before-and-after study as a lead-up to a randomized controlled 

study 
Number of groups: One group 

Participants Number of participants: 603 enrolled 
Age: 70.3 ± 8.1 years 
Sex: 334 female, 269 male 
Participants with dementia: No 
Inclusion criteria: 

• Mild to moderate primary open angle glaucoma diagnosis with a mean 
deviation score of−12.0 or greater to less than 0 dB 

• Presence of operable cataract 
• Intraocular pressure not exceeding 33 mm Hg with 0 to 3 intraocular 

pressure-lowering medications 
• No minimum intraocular pressure cut-off used for enrollment 
• Fixed combination medications, such as a topical carbonic anhydrase 

inhibitor and a β-adrenergic antagonist, were counted as two medications 
Exclusion criteria: 

• Presence of angle closure, grade 1 or 2 by Shaffer classification 
• Secondary open angle pressure 
• Uveitic and neovascular glaucoma 
• Any other discernible congenital anomalies of the anterior chamber and 

angle, including presence of other ocular pathology, judged significant by 
discretion of the investigator 

Country: United States 
Setting: Community 

Interventions Medicine: Prostaglandin analog, β-Adrenergic antagonist, Carbonic 
anhydrase inhibitor, α-Adrenergic agonist 
Withdrawal schedule: Not described 

Outcomes Difference between intraocular pressure OFF medication and intraocular 
pressure ON medication 

Dates Dates: Not stated 
Follow-up duration: 5 to 28 days 
“The wash-out period was a minimum of 5 days for carbonic anhydrase 
inhibitors, 14 days for α-adrenergic agonists, and 28 days for all other 
medications. 
“At the discretion of study investigators, a subset of patients (n = 11) 
received brinzolamide during the wash-out period; these patients were 
excluded from this analysis.” 

Funding sources Funding/Support: Mr. Chon was supported by a research grant from 
Transcend Medical. 
Role of the Sponsor: Transcend Medical had no role in the design and 
conduct of the study; collection, management, analysis, and interpretation of 
the data; preparation, review, or approval of the manuscript; and decision to 
submit the manuscript for publication. 

Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
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Random sequence 
generation (selection 
bias) 

High risk This is the pre-randomization run-in phase to the 
study. 
 
However: 
“If both eyes qualified for the study, a random 
number generator was used to designate the study 
eye.” 

Allocation 
concealment 
(selection bias) 

High risk 
Not concealed – a single group for run-in. 

Blinding of 
participants and 
personnel 
(performance bias) 

1 out of 5 

Open study 

Blinding of outcome 
assessment (detection 
bias) 

1 out of 5 
Open study 

Incomplete outcome 
data (attrition bias) 

1 out of 5 Short duration observational study as a lead in to 
the main study – attrition was insignificant 

Selective reporting 
(reporting bias) 

Unclear risk “At the discretion of study investigators, a subset 
of patients (n = 11) received brinzolamide during 
the wash-out period; these patients were excluded 
from this analysis.” 
 
Excluding their data makes it hard to ascertain 
whom this intervention is appropriate for, 
although it was presumably done for the safety of 
this subset of participants. It is unclear how this 
subset was identified. 

Confounding (non-
randomized) 

5 out of 5 There was no current control group. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Truly representative of the average older adult 
with uncomplicated open angel glaucoma. 

Selection of the non-
exposed cohort 

No description of the derivation of the non-
exposed cohort as it is a before-and-after study 

Ascertainment of exposure No description 

Demonstration that outcome 
of interest was not present at 
start of study 

Yes 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

Not applicable – before-and-after study 

Outcome bias Assessment of outcome  Record linkage 

Was follow-up long enough 
for outcomes to occur  Unclear, perhaps 

Adequacy of follow-up of 
cohorts Complete follow-up - all subjects accounted for 
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Jarad 199971 
Methods Study design: Prospective cohort study 

Number of groups: Two groups 
Participants Number of participants: 272 enrolled 

• Active deprescribing group: 160 enrolled 
• Control group: 112 enrolled 

Age: median 66 (41 to 75 years) 
Sex: 119 female, 42 male 
Participants with dementia: No 
Inclusion criteria: 

• Clinical history of COPD 
• Aged between 40 and 75 years 
• Evidence of significant airflow obstruction with an forced expiratory 

volume, greater than 0.8 but less than 70% of predicted values 30min after 
receiving 400mcg salbutamol from a metered dose inhaler via a spacer 

• Forced expiratory volume/forced volume capacity ratio was less than 75%, 
and none showed more than a 10% of predicted forced expiratory volume, 
improvement from baseline after the inhaled salbutamol 

• Clinically stable for at least 3 months before entry 
Exclusion criteria: 

• Concurrent life-threatening illnesses 
• Clinical features suggestive of bronchial asthma or a previous physician 

diagnosis of asthma were excluded 
• Regular oral prednisolone 

Country: England 
Setting: Community - six of the centers participating in the main study 
recruited from hospital out-patient departments and general practice 

Interventions Medicine: Inhaled corticosteroids - regular inhaled corticosteroids (median 
daily dose 800 mcg, range 50-2400) as either beclomethasone dipropionate 
or budesonide 
Withdrawal schedule: Told to withdraw these at their own discretion during 
the next 7 days 
Comparator: Participants who had not previously used inhaled 
corticosteroids 

Outcomes Exacerbations 
Dates Dates: Not described 

Follow-up duration: Two months 
Funding sources "GlaxoWellcome Research and Development.... Fluticasone propionate is 

manufactured by Allen and Hanburys, which is owned by GlaxoWellcome." 
Funding source not stated in the current paper, but declared in the paper of 
the main study: Burge, P. Sherwood, et al. "Randomized, double-blind, 
placebo-controlled study of fluticasone propionate in patients with moderate-
to-severe chronic obstructive pulmonary disease: the ISOLDE trial." BMJ 
320.7245 (2000): 1297-1303." 

Notes Abstract says that all had been clinically stable for at least 6 weeks before 
the study, the text says that those who had not been clinically stable for 3 
months or longer were excluded. 
This paper reported the run-in phase for the main study. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Not randomized 

Allocation High risk Open study 
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concealment 
(selection bias) 
Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
 Open study 

Blinding of outcome 
assessment 
(detection bias) 

5 out of 5 
 As above 

Incomplete outcome 
data (attrition bias) 

1 out of 5 It appears to be 100% follow-up data. 

Selective reporting 
(reporting bias) 

5 out of 5 It appears that they had a protocol though it is not 
known if they had a pre-specified analysis plan. 
However, the stated objectives have been broadly 
reported on. 
The predefined definition of an exacerbation of 
COPD was an episode of increased shortness of 
breath and/or sputum production requiring 
treatment with antibiotics and/or prednisolone". 
This is a subjective assessment in an open study. 

Confounding (non-
randomized) 

4 out of 5 The control group (people who had not taken a 
prior inhaled corticosteroid) is a different 
population than those who have taken an inhaled 
corticosteroid. 
There are many confounders discussed in the 
paper. Most were not eliminated. 

Other bias High risk  Industry-sponsored. 
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
The intervention group is somewhat representative 
of the average older adult with COPD, who were 
prescribed inhaled corticosteroids in the 
community. 

Selection of the non-
exposed cohort 

The control cohort is drawn for a different 
population. 

Ascertainment of exposure Ascertainment of exposure was by secure 
interview. 

Demonstration that 
outcome of interest was not 
present at start of study 

It was demonstrated that outcome of interest was 
not present at the start of study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controls for inhaled corticosteroid 
withdrawal. 

Outcome bias Assessment of outcome  Outcome assessment was by self-report. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up duration may have been sufficient for 
outcomes of interest to occur. 

Adequacy of follow-up of 
cohorts 

There was complete follow-up of participants, with 
all subjects accounted for. 

Jimenez-Candil 200572 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 22 enrolled, 20 completed 
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Age: 71.6 ± 9.6 years (range 45 to 84 years, median 73) 
Sex: 7 female, 13 male 
Participants with dementia: No 
Inclusion criteria: 

• Patients referred to our laboratory with moderate or severe aortic valve 
stenosis 

• Concomitant treatment with an ACE-inhibitor for at least three months, 
prescribed for arterial hypertension 

Exclusion criteria: 
• Presence of symptoms related to aortic valve stenosis 
• Existence of any other valvular stenosis or regurgitation other than mild 

(1+) 
• Previous cardiac surgery 
• Absence of a suitable ultrasonic window 

Country: Spain 
Setting: Community 

Interventions Medicine: Angiotensin-converting enzyme inhibitors (ACE-inhibitors) 
Withdrawal Schedule: Withdrawal and re-introduction were progressive, 
with a daily dose reduction or increase equivalent to 1.25 mg of enalapril. 

Outcomes Exercise induced blood pressure response (fall or failure to rise) 
Exercise duration 
Haemodynamic response 

Dates Dates: Not described 
Follow-up duration: 12 weeks 

Funding sources Not described 
Notes Authors stated "Potential conflicts of interest: None to disclose." 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Descriptive study, not experimental. 

Allocation 
concealment 
(selection bias) 

High risk 
The design is a case series - not controlled. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
  Not blinded. 

Blinding of outcome 
assessment (detection 
bias) 

1 out of 5 
 

The investigators who performed and measured 
the Doppler echocardiographic and exercise 
examinations were blinded to this order. 

Incomplete outcome 
data (attrition bias) 

1 out of 5 
 The two drop-outs were accounted for. 

Selective reporting 
(reporting bias) 

1 out of 5 
 

The study had a pre-specified protocol as they 
had ethical approval. However, it is unclear 
neither if this included a detailed analysis plan 
nor if one existed if the researchers adhered to it. 

Confounding (non-
randomized) 

5 out of 5 
 No control group. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the Somewhat representative of the average older 
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exposed cohort adult with aortic stenosis and hypertension in the 
community. 
 

Selection of the non-
exposed cohort No concurrent control cohort. 

Ascertainment of exposure Ascertainment of exposure by secure record (e.g. 
surgical records). 

Demonstration that outcome 
of interest was not present at 
start of study 

Yes. 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

The study controlled for ACE-inhibitors 
deprescribing (select the most important factor). 

Outcome bias Assessment of outcome  Assessment of outcomes record linkage. 

Was follow-up long enough 
for outcomes to occur  

Follow-up not long enough for outcomes to 
occur, which would need to be one year. 

Adequacy of follow-up of 
cohorts 

Subjects lost to follow-up unlikely to introduce 
bias - small number lost. 

Jondeau 2009 73 
Published and unpublished data 
Methods Study design: Open-label randomized controlled non-inferiority trial with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 169 randomized 
• Active deprescribing group: 78 randomized, 78 completed 
• Control group: 69 randomized, 69 completed 

Age: 72.3 ± 11.9 years 
Sex: 73 female, 96 male 
Participants with dementia: No 
Inclusion criteria: 

• Men and women 
• Aged 18 years or older 
• Received a beta-blocker therapy at a stable dosage for more than 1 month 
• Hospitalized for acute heart failure with pulmonary edema 
• Respiratory rate had to be > 24 min -1 at some point during the acute heart 

failure episode before or at the time of inclusion 
• Left ventricular ejection fraction had to be measured within the preceding 

12 months and be lower than 40% 
Exclusion criteria: 

• Acute ST elevation myocardial infarction 
• Clinical indications for dobutamine according to the practicing physician at 

entry (use of phosphodiesterase inhibitor was not a contraindication) 
• Second or third degree atrioventricular (AV) block 
• Heart rate lower than 50 per minute 
• Up titration phase of beta-blocker therapy 
• Participation in another research protocol 
• Pregnancy 

Country: France 
Setting: Hospital - Thirty-six cardiology centers in France were invited to 
participate in the study, 29 participated 

Interventions Medicine: Beta-blocker 
Withdrawal schedule: Abrupt (information from email correspondence with 
the author) 
Comparator: Continued treatment compared to withdrawn treatment 
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Outcomes Dyspnea and general well-being 
BNP plasma levels 
Duration of hospitalizations 
Re-hospitalization rate 
Death rate 
Successful deprescribing 

Dates Dates: October 2004 and October 2008 
Follow-up duration: Three months 

Funding sources French Ministry of Health (Program Hospitalier de Recherche Clinique). 
Notes Authors stated: "Conflict of interest: none declared." 

 
Additional information sought, and author responsed.  The information about 
how the  medication was withdrawn was available (see above). 
Data on the mean systolic and diastolic heart rates at the completion of the 
three month follow up was not available. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk Probably done, though method not clearly explained. 
 
"Randomization was performed through a vocal server, accessible 
through the phone." 

Allocation 
concealment 
(selection bias) 

High risk 
Open study 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk 

 

Blinding of 
outcome 
assessment 
(detection bias) 

High risk A blinded physician assessed the outcomes, but otherwise the trial 
appears to have been un-blinded. 
 
Assessment was by a blinded physician and also by the patient (un-
blinded) 

Incomplete 
outcome data 
(attrition bias) 

Low risk As-treated analysis done, and although drop-outs are reported across 
the study, it is not indicated to which group(s) the drop-outs were 
allocated. Since no patient stopped beta-blocker for a reason other 
than an adverse effect or a worsening of heart failure the per-protocol 
sample was identical to the intention-to-treat sample 

Selective reporting 
(reporting bias) 

Low risk The stated objectives are reported in the paper. 
The primary end-point was the percentage of patients whose both 
general well-being and dyspnea had improved at 3 days according to 
the blinded physician - YES 
Secondary outcomes 
(i) at day 3 according to the patient, - YES 
(ii) at day 8 according to the blinded physician, - YES 
(iii) at day 8 according to the patient; - YES 
BNP plasma levels at day 3; - YES 
the duration of hospitalization; - YES 
the re-hospitalization rate at 3 months; - YES 
the death rate at 3 months; - YES 
the proportion of patients receiving a beta-blocker at 3 months; YES 
the mean dose of beta-blocker therapy YES 

Other bias Unclear The method of weaning the beta-blocker is not stated, and this is 
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risk significant as rebound hypertension is a well-known phenomenon 
with beta-blockers. 
 
Additionally, the baseline use of ACE-inhibitors and diuretics are 
reported and similar across the two groups. It is unclear if the diuretic 
is a thiazide, potassium-sparing or loop diuretic. Nor is it stated to 
what extent this conformed to guidelines for heart failure treatment 
(e.g. ACE-inhibitors at maximal tolerated dose and loop diuretic). 
Additionally, it is unclear if the use of ACE-inhibitors and diuretic 
remain similar at the end of the study. 
No conflicts of interest declared. Independent funding 
No between drug analyses was done. This may be significant after 
differences were found between atenolol and other beta-blockers in 
post-MI treatment 
Too little detail given about other drugs which could impact on status 
e.g. ACE-inhibitors, diuretics 

Kroenke 199074 
Methods Study design: Prospective cohort study 

Number of groups: Two groups 
Participants Number of participants: 79 enrolled 

• Intervention deprescribing group: 38 enrolled 
• Control group: 41 enrolled 

Age: 72.3 years 
Sex: 32 female, 47 male 
Participants with dementia: No 
Inclusion criteria: 

• 65 years of age or older 
• Seen by internal medicine house staff 

Exclusion criteria: 
• Not described 

Concomitant medicines: 6.7 ± 3.8 
Country: United States of America 
Setting: Hospital - Internal Medicine Clinic at Brooke Army Medical Center, 
a 692-bed teaching hospital 

Interventions Medicines: Polypharmacy 
Withdrawal schedule: Not described 
Comparator: Usual care 
Method to identify targets: Patient-specific intervention: medication review:   

Recommendation by two doctors after pharmacist medication 
reconciliation  
Recommendation to internal medicine house-staff 
Tool to identify deprescribing targets: Doctor’s choice (no list, 
criteria, or tool used) 

Outcomes Mean number of medicines 
Daily dose 

Dates Dates: September 1992 through April 1994 
Follow-up duration: Six months 

Funding sources Not described 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk Allocation was based on the clinic that participants 
visited. 
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Allocation 
concealment 
(selection bias) 

High risk The study was not concealed. 
 
"House staffs were not formally made aware of the 
existence of a study. Rather, recommendations were 
explained as part of an effort to simplify drug regimens, 
thereby reducing the potential hazards of geriatric 
polypharmacy." 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

The study does not appear to have blinded. 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

As above. 

Incomplete 
outcome data 
(attrition bias) 

5 out of 5 Analysis is as-treated. Although drop-outs are given it is 
not stated to which group they were originally allocated. 
However, although these 10 patients did not complete 
the study, it appeared the two groups remained balanced. 

Selective reporting 
(reporting bias) 

1 out of 5 The study is designed to investigate if it is possible to 
reduce polypharmacy. The authors have reported on this 
outcome. Outcomes were not pre-specified. The 
intervention was aimed at reducing prescription drugs.  

Confounding 
(non-randomized) 

5 out of 5 The study states that the physician was the unit of 
interest, yet reports on the patients as the unit of interest. 
It does not take in to account that one physician would 
treat multiple patients, which potentially confounds the 
outcomes. Further, the methods were described briefly, 
so it is not difficult to draw detailed conclusions. For 
example, the physicians’ baseline details are not given. 

Other bias Unclear risk The follow-up duration is not stated. 
Newcastle-Ottawa scale 
Selection bias Representativeness of 

the exposed cohort 
Somewhat representative of older adults taking >=5 
medications. 
 

Selection of the non-
exposed cohort 

Control group was drawn from the same community as 
the exposed cohort. 
 

Ascertainment of 
exposure 

Ascertainment of exposure was by written self-report. 
 

Demonstration that 
outcome of interest was 
not present at start of 
study 

The outcome of interest was demonstrated not to be 
present at the start of the study. 

Comparability bias Comparability of 
cohorts on the basis of 
the design or analysis 

The study controls for the clinic that the patient attends. 

Outcome bias Assessment of outcome  There was insufficient detail of the method of outcome 
assessment. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up duration was probably sufficient for the 
outcomes of interest to occur. 

Adequacy of follow-up 
of cohorts 

Follow-up percentage was probably insufficient, and 
insufficient description of those lost to follow-up. 
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Kutner 201575 
Methods Study design: Open-label randomized controlled trial with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 381 randomized 

• Intervention deprescribing group: 189 randomized, 182 included in 
analysis 

• Control group: 192 randomized, 189 included in analysis 
Age: 74.8 ± 11.7 years 
Sex: 171 female, 210 male 
Participants with dementia: Yes, 84 participants (22%) had cognitive 
impairment 
Inclusion criteria: 

• English-speaking 
• Aged ≥18 years 
• Receiving a statin for 3 months or longer for primary or secondary 

prevention of cardiovascular disease 
• Documented diagnosis of advanced, life-limiting illness determined by at 

least one physician indicating he or she “would not be surprized if the 
patient died in the next year." 

• Life expectancy of more than 1 month 
• Recent deterioration in functional status, with a reduction in the Australia-

Modified Karnofsky Performance Status scale score to less than 80% in the 
previous 3 months 

• Study participants were either cognitively intact (Short Portable Mental 
Status Questionnaire 20 score of ≤4 of 10), OR represented by a legally 
authorized English-speaking person willing and able to provide proxy 
consent and study data 

Exclusion criteria: 
• Treating physician’s opinion that the patient had active cardiovascular 

disease or sufficient risk of active cardiovascular disease to require 
ongoing therapy with statin medications 

• Symptoms of myositis 
• Liver function test (aspartate aminotransferase, alanine aminotransferase, 

or alkaline phosphatase) or creatine kinase levels of more than 2.5 
• Times the upper limit of normal, or other contraindications to continuing 

statin therapy 
• Patient or proxy was unwilling or unable to provide informed consent 
• Treating physician was unwilling to have the patient enrolled 

Concomitant medicines (not including the statin): 11.6 ± 5.1 
Country: United States of America 
Setting: Community 

Interventions Medicine: Statins 
Withdrawal schedule: Not described 
Comparator: Continued statin use (usual care) 

Outcomes Survival at 60 days 
Time to death 
Time to first cardiovascular-related event 
Cost savings 
Quality of life 
Symptoms 
Number of non-statin medications 
Likelihood to recommend the care being given 

Dates Dates: June 3, 2011 to May 2, 2013 
Follow-up duration: One year 

Funding sources National Institute of Nursing Research (grants UC4-NR012584 and U24-
NR014637). 
This work included the support of resources and facilities within the 
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Veterans Affairs Health Care System (e.g., Phoenix, Arizona, and 
Birmingham, Alabama). 

Notes The authors did not declare any conflicts of interest. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk "Block randomization was used to allocate participants to study arms 
in a 1:1 ratio stratified by study site and cardiovascular disease 
history (yes or no). Block sizes of 2, 4, and six were randomly 
generated using SAS, version 9.2 (SAS Institute Inc), and data were 
maintained in a secure central server. Participants were randomized 
immediately after providing informed con- sent and completing 
baseline data collection." 

Allocation 
concealment 
(selection bias) 

High risk 
The study was un-blinded. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk 

As above 

Blinding of 
outcome 
assessment 
(detection bias) 

High risk 

As above 

Incomplete 
outcome data 
(attrition bias) 

Low risk 
It appears that all of the data is included. 

Selective reporting 
(reporting bias) 

Low risk A pre-published protocol was not available. However, it appears that 
the outcomes are all reported. 

Other bias Low risk  

Leder 200976 
Methods Study design: Comparative study with two-single arms 

Number of groups: Two groups 
Participants Number of participants: 17 of 31 women enrolled in the original study 

completed to be enrolled in the current study 
14 of the 27 men enrolled in the original study completed it to be enrolled in 
the current study 
group successfully completed the first 30 months of the study 

• Female deprescribing group: 17 enrolled, 
• Male deprescribing group: 14 enrolled 

Age: Females: 65 ± 7 years. Males: 57 ± 9 years 
Sex: 14 female, 17 male 
Participants with dementia: No 
Inclusion criteria: 

• 46 to 85 year old 
• Bone Mass Density of the lumbar spine in the posterior-anterior (PA) or 

lateral projection or the femoral neck at least 2 SD values below the mean 
of gender matched young adults (T-score 2) 

• Serum calcium level below 10.6 mg/dl 
• Serum creatinine below 2 mg/dl 
• Serum alkaline phosphatase below 150 U/liter 
• Serum 25-hydroxyvitamin D above 15 ng/ml 
• Normal serum Parathyroid Hormone and Thyroid-Stimulating Hormone 
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levels 
• In men, the serum testosterone level was required to be at least 270 ng/dl 

the lower limit of normal in the assay 
• In women, were required to be at least 5 year removed from surgical or 

natural menopause 
Exclusion criteria: 

• Disorders or taking medications known to affect bone metabolism 
• Nephrolithiasis 
• Peptic-ulcer disease 
• Severe reflux esophagitis 
• Significant cardiac disease 
• Malignancy (with the exception of basal cell skin cancer) 

Concurrent medicine: 400 IU of vitamin D daily, and calcium intake was 
estimated by a research dietician at baseline and periodically during months 
0–42 and was maintained at 1000 to 1200 mg daily through diet and/or 
supplements 
Country: United States of America 
Setting: Community 

Interventions Medicine: Teriparatide 37mcg subcutaneously daily 
Withdrawal schedule: Not described 
Comparison: Younger males deprescribing teriparatide compared to older 
females deprescribing teriparatide and change over time 

Outcomes Bone Mass Density (PA spine, femoral neck, total hip, and trabecular spine) 
Biochemical markers of bone turnover 

Dates Study dates: Not described 
Follow-up duration: 42 months total: 6 months without treatment, 24 months 
teriparatide treatment, 12 months deprescribing 

Funding sources National Institutes of Health Grants P50 AR44855, RR-1066 and 
K24DK02759 (to J.S.F.). 

Notes Only include the data from females, as males are less than 65 years. 
Authors stated: "Disclosure Summary: B.Z.L., H.W.L., J.J.W., S.A.B., and 
R.M.N. have nothing to declare. J.S.F. has been a consultant for Merck." 
 
Additional information sought, but not received. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Not randomized. 

Allocation concealment 
(selection bias) 

High risk Not blinded. 

Blinding of participants 
and personnel 
(performance bias) 

5 out of 5 
Not blinded. 

Blinding of outcome 
assessment (detection 
bias) 

1 out of 5 "All bone density scans were analyzed by 
individuals blinded to study treatment." 

Incomplete outcome 
data (attrition bias) 

1 out of 5 There were no drop-outs. All participants 
were included in the analysis. 

Selective reporting 
(reporting bias) 

Unclear risk It is unclear if they followed a pre-specified 
protocol or if this was an opportunistic 
extension. 

Confounding (non- Unclear risk Two arms, but they are not true control 
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randomized) groups. 
Other bias Low risk Very specific biochemical tests - somewhat 

representative, but a small group so cannot 
be truly representative. 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of the person with 
severe osteoporosis in the community. 

Selection of the non-exposed 
cohort 

The two-single-arm studies were drawn from 
similar populations - both had been members 
of similar preceding trials. 
 

Ascertainment of exposure As the participants had already been in a 
preceding clinical trial, ascertainment of 
exposure was by secure record (e.g. surgical 
records). 
 

Demonstration that outcome of 
interest was not present at start 
of study 

They demonstrated that outcome of interest 
(deprescribing) was not present at start of 
study. 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

The study was not controlled, although there 
were two arms to the study. It was a two-
single-arm study rather than a concurrent 
control group. 

Outcome bias Assessment of outcome  Outcomes were assessed by independent 
blind assessment. 

Was follow-up long enough 
for outcomes to occur  

With a follow-up of less than two years, it 
was probably insufficient for outcomes to 
occur. 

Adequacy of follow-up of 
cohorts 

Complete follow-up - all subjects accounted 
for. 

Lernfelt 199077 
Methods Study design: Historical cohort study 

Number of groups: Two groups 
Participants Number of participants: 25 enrolled, 14 completed 

Age: Not described. 
Sex: 15 female, 10 male 
Participants with dementia: No 
Inclusion criteria: 

• Treated for hypertension 
• 70 years or older 
• Community-dwelling resident in Gothenburg, Sweden 
• Participation in one of three cohorts of a longitudinal study of hypertension 

in the elderly 
Exclusion criteria: 

• Systolic blood pressure of > 175mmHg and/or diastolic blood pressure of 
> 95 mmHg at the medical examination referred to above 

• Cardiovascular disease, defined as a history of myocardial infarction, 
angina pectoris, stroke or findings in the case records indicating other 
serious cardiovascular disease such as congestive heart failure, intermittent 
claudication or valvular heart disease 

• ECG abnormalities 
• Increased heart volume during chest radiography 
• Other serious diseases which were likely to deteriorate during the study 
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Country: Sweden 
Setting: Community - a systematically chosen sample of 800 people from the 
city of Gothenburg (25% of the total 70-year-old population) was invited to 
participate 

Interventions Medicine: Antihypertensives (previous treated for a mean 11.6 years, range 
4-30 years). 

• Monotherapy with: 
o Diuretics (30% of the men and 32% of the women) 
o B-blocking agents (20% of the men and 23% of the women). 

• Combination therapy with two or more drugs (44%) mostly B-blockers and 
diuretics 

Withdrawal schedule: Not described 
Comparator: "...did not use a matched control group in the present study but 
compared our results with a 4-year follow-up of 75-year-old men and 
women who were not being treated for hypertension and had no 
cardiovascular disorders.” 

Outcomes Blood pressure 
Successful deprescribing 
Left ventricular function and other surrogate measures 

Dates Dates: 1981 to 1982 
Follow-up duration: Four years 

Funding sources Swedish Ministry of Health and Social Affairs - Commission for Social 
Research, the Swedish Medical Research Council, the Gothenburg Medical 
Services Administration, the Gothenburg Administration of Social Services 
and Wilhelm and Martina Lundgren's Foundation. Special grants for the 
intervention program were given by the Swedish Council for Planning and 
Coordination of Research, the Swedish Medical Research Council, the 
Swedish Council for Building Research, the Bank of Sweden Tercentenary 
Foundation, the Gothenburg Medical Services Administration, the 
Gothenburg Administration of Social Services and the Gothenburg 
Administration of Sports and Leisure. The non-invasive studies were 
supported by grants from the Swedish Heart-Lung Foundation, Stockholm. 

Notes Additional information sought to find mean age of participants, but not 
received. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
It is an observational study. 

Allocation 
concealment (selection 
bias) 

High risk 
No concurrent control group. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Blinding not described, probably not done. 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
As above. 

Incomplete outcome 
data (attrition bias) 

1 out of 5 It appears that there was no missing data. 

Selective reporting 
(reporting bias) 

5 out of 5 The outcome measures were vague - the null 
hypothesis was "no difference between groups" 
and then several measurements were proposed. 
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Reporting matched the method. 
Confounding (non-
randomized) 

5 out of 5 The relationship between this study and the 
longitudinal study is unclear. 
The control group was not equivalent to the 
deprescribing group, so the imbalance means 
that confounding is a high risk of bias. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Participants were a selected group of users. 
 

Selection of the non-exposed 
cohort 

The concurrent control group was not 
equivalent. 

Ascertainment of exposure Ascertainment of exposure was by secure 
record. 

Demonstration that outcome 
of interest was not present at 
start of study 

The outcome was not present at the start of the 
study. 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

It was unclear what the study controlled for; it 
possibly controlled for hypertension or 
medicine use. 

Outcome bias Assessment of outcome  Outcome assessment was by record linkage. 
Was follow-up long enough 
for outcomes to occur  

Follow-up was probably long enough for 
outcomes to occur. 

Adequacy of follow-up of 
cohorts 

Follow-up rate was unclear but probably 
complete. 

Lin 201478 
Methods Study design: Open-label randomized controlled study with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 240 enrolled, 230 completed 

Age: 78.3 ± 8.19 years 
Sex: 0 female, 240 male 
Participants with dementia: no 
Inclusion criteria: 

•  Moderate-to-severe lower urinary tract symptoms, and 
• International Prostate Symptom Score >8, and 
• Quality of life index >4, AND 
• Total prostatic volume >30 mL by transrectal ultrasonography of the 

prostate, and 
• Maximum flow rate <15 mL/s with minimal voided volume S125 mL. 
• If patients had serum prostate-specific antigen S4 ng/mL, transrectal 

ultrasonography -guided biopsy of the prostate must be performed to 
exclude the presence of prostate cancer. 

Exclusion criteria: 
• History or evidence of prostate cancer 
• Neurogenic bladder 
• Recurrent urinary tract or prostate infection 
• Post-void residual urine of >150 mL, 
• Urinary retention within 3 months before entry of study 
• Under the treatment of anti-androgen 
• Any phytotherapy within 6 months before study enrollment 

Country: Taiwan 
Setting: Community 
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Interventions Medicine: Alpha-blocker (doxazosin 4 mg) and 5-Alphaereductase Inhibitor 
Therapy (dutasteride 0.5 mg) 
Withdrawal schedule: Not described 

Outcomes Successful deprescribing 
Clinically-relevant progression of benign prostatic hypertrophy 

Dates Dates: Not described 
Follow-up duration: 3 years (2 years dual therapy, and 1 year follow-up 
monotherapy) 

Funding sources Not stated 
Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection bias) 

Unclear risk Does not state method, only objection. 
 
“The randomization was based on the permuted block 
randomization code to provide an approximately 1:1 ratio 
of patients in each group.” 

Allocation concealment 
(selection bias) 

High risk Open study 

Blinding of participants and 
personnel (performance 
bias) 

High risk 
Open study 

Blinding of outcome 
assessment (detection bias) 

High risk Open study 

Incomplete outcome data 
(attrition bias) 

Low risk Although there were no pre-published outcomes, the 
stated outcomes were all reported. 

Selective reporting 
(reporting bias) 

Low risk The follow-up of 230 out of 240 participants over three 
years represents a good attrition. 

Other bias Low risk Funding source not declared 
 

Lindström 200779 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 119 enrolled, 107 completed 

Age group 65 to 74 years: 9 participants 
Age group 75 to 84 years: 45 participants 
Age group 85 years and over: 65 participants (44%) 
Sex: Not described (states included in table one, but table one reports age 
group) 
Participants with dementia: Yes, 52 participants 
Inclusion criteria: 

• Residents at the participating residential aged care facility 
• Taking selective serotonin receptor inhibitor for at least one year 

Exclusion criteria: 
• Indications other than depression for treatment (e.g. anxiety, insomnia) or 
• Indication for long-term treatment with SSRIs determined by the general 

practitioner 
• Present depressive symptoms 
• At least two episodes of depression during the last two years 
• Previous unsuccessful attempts to end antidepressant therapy 

Country: Sweden 
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Setting: Residential aged care facilities - 19 facilities participated across two 
countries 

Interventions Medicine: Selective serotonin receptor inhibitor 
Withdrawal schedule: Tapered gradually, and ceased after six to eight weeks 

Outcomes Successful deprescribing 
Predictors of successful deprescribing assessed using the Montgomery-
Asberg Depression Rating Scale 

Dates Dates: September 2003 to mid-2004 
Follow-up duration: Unclear, perhaps up to 28 weeks 

Funding sources Not described 
Notes Limited detail. No statement of conflicts of interest. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Non-randomized trial 

Allocation concealment 
(selection bias) 

High risk No concurrent control group 

Blinding of participants 
and personnel 
(performance bias) 

5 out of 5 
Open study 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
Open study 

Incomplete outcome 
data (attrition bias) 

1 out of 5 Appears to be reported 

Selective reporting 
(reporting bias) 

1 out of 5 The only pre-specified criteria was a 
pass/fail which was reported 
Protocol approved by the Human Research 
Ethics Committee though it is not clear if 
the authors adhered to a pre-specified 
analysis plan. 

Confounding (non-
randomized) 

5 out of 5 No concurrent control group. 

Other bias High risk The pass/fail criteria largely rested on 
clinical judgment of the staff involved - 
very subjective measurement 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of older adults 
living in residential aged care 

Selection of the non-exposed 
cohort 

No concurrent control group 
 

Ascertainment of exposure Ascertainment of exposure: structured 
interview 

Demonstration that outcome of 
interest was not present at start 
of study 

Demonstrated that outcome of interest was 
not present at start of study 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

The study controlled for SSRI withdrawal 
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Outcome bias Assessment of outcome  Assessment of outcome by record linkage 

Was follow-up long enough for 
outcomes to occur  

Follow-up time is unclear, perhaps up to 28 
weeks 

Adequacy of follow-up of 
cohorts 

Subjects lost to follow-up unlikely to 
introduce bias - small number lost - > 10 % 
(select an adequate %) follow-up 

Macarthur 199080 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 14 enrolled, 14 completed 

Age: 82.5 years (range 67 to 92 years) 
Sex: 14 female, 0 male 
Participants with dementia: No 
Inclusion criteria: 

• Maintenance digoxin 
• Resident of the participating aged care facility 

Exclusion criteria: 
• Evidence of atrial fibrillation 
• Evidence of atrial dysrhythmia 

Country: Canada 
Setting: Residential aged care facility - Forest Grove Care Center is a 
private-for-profit nursing home providing supervised personal care for 
persons who require assistance in coping with the activities of daily living, 
but who are not sufficiently ill to warrant general or auxiliary hospital 
admission 

Interventions Medicine: Digoxin 
The original reason for prescription of digoxin was known in 5 (36%) of the 
14 subjects, with 'heart failure' the sole recorded indication. 
Withdrawal schedule: Not described 

Outcomes Successful deprescribing 
Clinical outcomes 

Dates Dates: Not described 
Follow-up duration: 18 months 

Funding sources Not described 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
A before-and-after study design. 

Allocation 
concealment 
(selection bias) 

High risk 
Not concealed. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
 Not blinded. 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
 As above. 

Incomplete outcome 1 out of 5 No missing data. 
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data (attrition bias)  
Selective reporting 
(reporting bias) 

Unclear risk There is no evidence of a pre-specified protocol 
and analysis plan, nor is the paper clear in the 
intended outcomes. 

Confounding (non-
randomized) 

5 out of 5 
 There is no concurrent control group. 

Other bias High risk The methods section of the paper has limited 
detail. 
Did not take into account medical history or 
different cardiac diagnoses. 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
A somewhat representative group of the average 
person who requires assistance in coping with the 
activities of daily living, but who are not 
sufficiently ill to warrant general or auxiliary 
hospital admission. 
 

Selection of the non-
exposed cohort 

There was no concurrent control group. 
 

Ascertainment of exposure There was no description of whether 
ascertainment of exposure was determined. 
 

Demonstration that outcome 
of interest was not present 
at start of study 

Demonstrated that outcome of interest was not 
present at start of study. 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

The study controlled for digoxin discontinuation. 

Outcome bias Assessment of outcome  The assessment of outcome by record linkage. 
Was follow-up long enough 
for outcomes to occur  

Follow-up was probably long enough for the 
outcome of interest to occur. 
 

Adequacy of follow-up of 
cohorts Complete follow-up - all subjects accounted for 

Minett 200381 
Published and unpublished data 
Methods Study design: Comparative study with two-single arms 

Number of groups: Two groups 
Participants Number of participants: 24 enrolled, 19 started deprescribing phase, 9 

completed 
• Dementia with Lewy Bodies group: 9 enrolled, 8 started deprescribing 

phase, 4 completed 
• Parkinson's Disease Dementia group: 15 enrolled, 11 started deprescribing 

phase, 5 completed 
Age: 81 years, median age 73.2 years 
Sex: Not stated 
Participants with dementia: All 

• Dementia with Lewy Bodies, n=9 
• Parkinson's Disease Dementia n=15 

Mean MMSE score before administering donepezil 
• 15.8 for Dementia with Lewy Bodies group 
• 17.5 for Parkinson's Disease Dementia group 

Mean MMSE score after administering donepezil for 20 weeks: 



Page 456Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 138	

• 19.9 for Dementia with Lewy Bodies group 
• 21.3 for Parkinson's Disease Dementia group 

Inclusion criteria: 
• Primary diagnosis of probable Dementia with Lewy Bodies or Parkinson's 

Disease Dementia 
Exclusion criteria: 

• Severe gastrointestinal, renal or liver disease 
• History of cardiac bradyarrhythmias 
• Asthma 
• Bladder outflow obstruction, 
• Recent history of cerebrovascular disease 
• Taking cholinergic, anti-cholinergic, non-steroidal anti-inflammatory 

medication or neuroleptic 
Country: England 
Setting: Community - single center from Newcastle and Gateshead Old Age 
Psychiatry and Neurology Out-patient Departments over 12 months 

Interventions Medicine: Donepezil 10mg at night or donepezil 5mg at night (highest 
tolerated dose) for 20 weeks 
Withdrawal Schedule: Stopped abruptly after 20 weeks of treatment 
Comparator: Parkinson's Disease Dementia and Dementia with Lewy Bodies 
group to Dementia with Lewy Bodies group 

Outcomes MMSE score 
Neuropsychiatric Index score 
Unified Parkinson's Disease Rating Scale III scores 

Dates Dates: Not described 
Follow-up duration: 12 months total (20 weeks drug treatment, 6 weeks 
deprescribing, 26 weeks drug treatment) 

Funding sources Contract/grant sponsor: FAPESP; contract/grant number: 99/04928-9 
Contract/grant sponsor: CAPES; contract/grant number: BEX 0096/01-6. 

Notes Additional information sought, and received.  Emailed author to ask age 
groups for screening:  
 
The mean age for the Dementia with Lewy Bodies group was 81. None of 
them were younger than 65. 
The mean age for the Parkinson's Disease Dementia group was 73. 2 out of 
15 were younger than 65. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
Comparative study with single arms 

Allocation 
concealment 
(selection bias) 

High risk 
No blinding 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
 No blinding 

Blinding of outcome 
assessment 
(detection bias) 

5 out of 5 
  No blinding 

Incomplete outcome 
data (attrition bias) 

3 out of 5 
 

Some outcomes are given as the change in outcomes 
rather than the raw numbers, and in other cases 
without any absolute values. 
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No mention of whom and how many participants 
withdrew. 

Selective reporting 
(reporting bias) 

3 out of 5 
 

All pre-specified measures were reported. 
There was no prior published protocol though the 
stated outcomes are reported with varying levels of 
detail. 
 
"The mean Unified Parkinson’s Disease Rating III 
scores for both groups of patients did not alter 
significantly from baseline." 
" There were no significant differences between week 
20 and the 3 month recommencement (Z = 0.32, p = 
0.75) for the combined group or for Dementia of 
Lewy Bodies (Z=0.95, p=0.343) and Dementia of 
Parkinson’s Disease (Z =0.43, p=0.67) groups 
separately." 

Confounding (non-
randomized) 

5 out of 5 
 There was no concurrent control group. 

Other bias High risk TSC Minett was supported by grants from FAPESP 
(99/04928-9) and CAPES (BEX 0096/01-6). 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort Selected group of users. 

Selection of the non-
exposed cohort There was no concurrent control group. 

Ascertainment of 
exposure Ascertainment of exposure: secure record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Demonstrated that outcome of interest was not 
present at start of study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controlled for the cessation of donepezil. 

Outcome bias Assessment of outcome  Assessment of outcomes by record linkage. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up was long enough for outcomes to occur - 
One year would be ideal, but the study ran for half a 
year, which is sufficient to see change. 

Adequacy of follow-up of 
cohorts No statement on follow-up. 

Moonen 201582 
Methods Study design: Open-label randomized controlled study with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 385 randomized 

• Active deprescribing group: 199 randomized 
• Control group: 186 randomized 

Age: 81.1 years 
Sex: 238 female, 147 male 
Participants with dementia: Mild cognitive impairment (MMSE 21 – 27) 
Inclusion criteria: 

• 75 years or older 
• Used antihypertensive treatment 
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• MMSE score of 21 to 27 
• Systolic blood pressure of 160 mm Hg or less, OR 
• Systolic blood pressure of 140 mm Hg or less if 

o History of peripheral arterial disease 
o Myocardial infarction 
o Coronary reperfusion procedure 
o Persons with diabetes mellitus 

Exclusion criteria: 
• Clinical diagnosis of dementia 
• Use of antihypertensives for reasons other than hypertension 
• Current angina pectoris 
• Cardiac arrhythmia 
• Heart failure 
• Myocardial infarction less than 3 years ago 
• Coronary reperfusion procedure less than 3 years ago 
• History of stroke or transient ischemic attack 
• Limited life expectancy 

Country: Netherlands 
Setting: Community 

Interventions Medicine: Antihypertensives 
Withdrawal schedule: Tapered over six weeks until a maximum increase of 
20mm Hg in systolic blood pressure 
Comparator: Usual care 

Outcomes Systolic blood pressure 
Diastolic blood pressure 
Cognitive function 

- Executive function 
- Memory 
- Psychomotor seed 
- Symptoms of apathy 
- Depression 
- Function status 

Quality of life 
Adverse effects 

Dates Dates: June 26, 2011 to December 16, 2013 
Follow-up duration: Four months 

Funding sources Program Priority Medicines for the Elderly, the Netherlands Organization for 
Health Research and Development project 113101003: 
http://www.zonmw.nl/nl/projecten/project-detail /effects-of-temporary-
discontinuation-of- antihypertensive-treatment-in-older-patients-with- 
cognitive/  

Notes Trial Registration trialregister.nl Identifier: NTR2829 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk Randomization was by a computer program. 
 
“Participants were randomly assigned, in a 1:1 ratio, to parallel 
discontinuation (intervention group) or continuation (control group) 
of anti- hypertensive treatment (Figure 1). Stratified block 
randomization was used (with block sizes of 4 per general practice) 
to ensure that intervention and control participants were equally 
distributed within general practices.” 

Allocation 
concealment 

Low risk Concealment of treatment allocation was ensured by a central 
computerized randomization procedure. 
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(selection bias) 
Blinding of 
participants and 
personnel 
(performance bias) 

High risk This was an open study. 
 
“Participants and the physicians conducting the intervention were 
not masked to the allocated intervention.” 
 

Blinding of 
outcome assessment 
(detection bias) 

High risk This was an open study. 
 
“Participants and the physicians conducting the intervention were 
not masked to the allocated intervention.” 

Incomplete 
outcome data 
(attrition bias) 

High risk The study states that it is an “intention-to-treat” analysis. However, 
participants not included in the intention-to-treat analysis due to no-
follow-up measurements included: 
Active group: 1 participant who died and seven who withdrew for 
health reasons 
Control group: 1 participant who died and four who withdrew for 
health reasons 

Selective reporting 
(reporting bias) 

Low risk Pre-specified protocol was available. 

Other bias Low risk Not identified 

 

Muir 200183 
Methods Study design: Non-randomized experimental trial with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 836 enrolled 

• Intervention deprescribing group: 368 enrolled 
• Control group: 468 enrolled 

Age: 65.2 years 
Sex: 10 female 826 male 
Participants with dementia: No 
Inclusion criteria: 

• Patients at the participating Veterans Affairs medical center 
Exclusion criteria: 

• Not described 
Concomitant medicines, median: 9 medicines per person 
Country: United States of America 
Setting: Hospital - Veterans Affairs medical center 

Interventions Medicine: Polypharmacy 
Withdrawal schedule: Not specified 
Comparator: Usual care 
Method to identify targets: Patient-specific intervention: medication review:   

Medication reconciliation and medicine list undertaken by 
investigators.   
The resident in the General Medicine Ward Team was 
instructed to review medication regimens. General 
medicine ward teams led by second- and third-year 
medicine residents. Teams generally consisted of a 
resident, an intern, 1 or 2 students, and an attending 
physician.      

Tool to identify deprescribing targets: Doctor’s choice (no list, 
criteria, or tool used)	

Outcomes Mean change (SD) in medications and doses 
Median number of Admission and discharge medications by drug class 
Median proportions of patients taking individual medications 
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Dates Dates: July 1997 and May 1998 
Follow-up duration: Five to seven weeks 

Funding sources Geriatric Research Education and Clinical Center of the Durham VAMC, 
and by the Duke Claude D. Pepper Older Americans Independence Center, 
no 1P60AG11268-02 

Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
Not a randomized study. 

Allocation 
concealment 
(selection bias) 

High risk There was an attempt to do this, but it is unclear how 
successful it was. 
 
"Attending physicians were general internists and 
subspecialists, each of whom supervised two ward 
teams. Attending physicians rotated every 4 weeks and 
did not cross collection periods for the intervention or 
control groups." Those physicians in the intervention 
groups then received the grids. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
 This was not a blind study. 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 
 As above 

Incomplete 
outcome data 
(attrition bias) 

Unclear risk The physician was used as the unit of analysis but 
considered the medicines they prescribed for individual 
patients. Could not reconcile the design of the study 
(intervening with physicians) and the reported results as 
numbers of patients 

Selective reporting 
(reporting bias) 

Low risk The researchers had a pre-specified protocol that was 
approved by a Human Research Ethics Committee. It is 
unclear to what degree they adhered to a pre-specified 
analysis plan. The paper stated only one intended 
objective but did not clearly spell out how they intended 
to measure this. However, the simple outcome was 
reduction in complexity, and this was reported. 
 
"The objective of the study was to determine if the 
medication grid significantly reduced the number of 
medications and doses prescribed by physicians in an 
intervention group compared with the control group." 

Confounding (non-
randomized) 

1 out of 5 
 

 The method was sound. The unit of analysis was the 
team of physicians, so the intervention was applied to 
the unit. 
It is unclear to what degree confounding between the 
control and intervention group of physicians occurred, 
and the pharmacists attended to both groups. However, 
a large list of confounders was considered. 

Other bias Low risk  
Newcastle-Ottawa scale 
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Selection bias Representativeness of 
the exposed cohort 

The intervention group was a selected group of users. 
 

Selection of the non-
exposed cohort 

Concurrent control group was drawn from the same 
community as the exposed cohort. 

Ascertainment of 
exposure 

Ascertainment of exposure was through secure record. 
 

Demonstration that 
outcome of interest was 
not present at start of 
study 

It was demonstrated that the outcome of interest was not 
present at start of study. 

Comparability bias Comparability of cohorts 
on the basis of the 
design or analysis 

The study was appropriately controlled for the 
deprescribing intervention. Note: the unit of analysis 
was the team of physicians, so the intervention was 
applied to the unit. 

Outcome bias Assessment of outcome  Assessment of outcome was by record linkage. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up was probably long enough for outcomes to 
occur. (It assessed medicine use at discharge, so use at 
discharge was reasonable.) 

Adequacy of follow-up 
of cohorts There was no statement about follow-up of the cohorts. 

Myers 198284 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 77 randomized 
• Active deprescribing group: 38 randomized 
• Control group: 39 randomized 

Age, females: 84.5 years 
Age, males: 79.1 years 
Sex: 17 female, 60 male 
Participants with dementia: Yes, the number of participants with dementia 
and the severity was not noted 
Inclusion criteria: 

• Resident at one of the two participating residential aged care facilities 
• Taking diuretics 

Exclusion criteria: 
• Concurrent digoxin therapy 
• On diuretic therapy less than 3 months 
• Uncooperative/no consent 
• 'Active' hypertension 
• 'Active' heart failure 
• Death before entry 
• Terminal illness unrelated to diuretics 
• Under age 60 

Country: Canada 
Setting: Residential aged care facilities - two 

Interventions Medicine: Diuretics 
Withdrawal schedule: Not described 
Comparator: Placebo or continued treatment 

Outcomes Hypertension 
Congestive heart failure 
Biochemical abnormalities 
Weight 
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Ankle edema 
Events 

Dates Dates: Not described 
Follow-up duration: One year 

Funding sources Ontario Heart Foundation 
Notes Authors statement of conflict of interest: "Dr. M. G. Myers is a Senior 

Research Fellow of the Ontario Heart Foundation." 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

Randomization stated, but method not described. 
 
"Subjects were randomly allocated to either continued diuretic 
therapy or placebo and were followed at regular intervals for one 
year." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk 

Method not described. Probably done. 
 
"The study design was double-blind and the randomization code was 
kept in the Department of Pharmacy." 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk Probably done. The placebo was described. 
 
"Matching placebo tablets were available for each diuretic, Slow K 
and potassium chloride solution. The potassium chloride solution did 
not have the same taste as the active compound otherwise the placebo 
and active tablets were identical. None of the three subjects on 
placebo potassium chloride commented on a change in therapy 
during the study. 
The randomization process included stratification for the presence of 
heart disease and/or hypertension." 
 
"The study design was double-blind..." 

Blinding of 
outcome 
assessment 
(detection bias) 

Low risk 

As above 

Incomplete 
outcome data 
(attrition bias) 

Low risk Intention-to-treat analysis 
The possibility of a 'survivor effect' was examined by combining the 
values for each subject completing the full 12 months with the final 
values of subjects dying or experiencing an end-point 

Selective reporting 
(reporting bias) 

High risk It is unclear if there was a pre-specified protocol and data-analysis 
plan. 
The primary end-points in the study were the development of 
hypertension or congestive heart failure and changes in mean blood 
pressure levels in the placebo and diuretic treated groups. These 
outcomes were not reported per se. Most measurements allowing 
judgments to be made were reported. The discussion makes 
statements based on ranging outcome measures, so it is hard to say if 
the specified outcome measures were actually specified before the 
study started or after the data were gathered 

Other bias Low risk  

Nadal 199485 
Methods Study design: Before-and-after study 

Number of groups: One group 
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Participants Number of participants: 86 enrolled, 52 completed 
Age: 74 years (range 68 to 82 years) 
Sex: 53 female, 33 male 
Participants with dementia: No 
Inclusion criteria: 

• Taking medicine to control hypertension 
• Patient at the participating hypertension clinic 

Exclusion criteria: 
• History of myocardial infarction or stroke during the previous 12 months 
• Plasma creatinine 2 200 mmol/liter 
• Simultaneous chronic disease with short life expectancy 
• Insulin-dependent diabetes mellitus 
• Mental illness 
• Systolic blood pressure > 220 mmHg or diastolic > 110 

Country: Sweden 
Setting: Community - out-patient Hypertensive Unit of the Department of 
Geriatrics, Skelleftea Hospital, Sweden. 

Interventions Medicine: Antihypertensives - beta-blockers n=29, diuretics n=19, other n=4 
Withdrawal schedule: Not described 

Outcomes Reverted to hypertensive during the 1 month wash-out period 
Successful deprescribing from 1 month to 36 months 
Differences in those that restarted and those who were successfully 
deprescribed 
Serious adverse events 

Dates Dates: Not described 
Follow-up duration: Three years 

Funding sources Not described 
Notes The 52 participants who were not hypertensive one month after 

deprescribing formed the follow-up group and continued without 
medication. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Not a randomized study. 

Allocation 
concealment 
(selection bias) 

High risk 
There were no concurrent controls. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
 Not blinded. 

Blinding of outcome 
assessment 
(detection bias) 

5 out of 5 
 As above. 

Incomplete outcome 
data (attrition bias) 

5 out of 5 
 

It is not clear if or how many people dropped out 
over the study or for what reason. 

Selective reporting 
(reporting bias) 

Unclear risk There was a pre-specified protocol though it is not 
known if the authors adhered to the pre-specified 
analysis plan, as this was not published. The stated 
objective was not explicit, and, therefore, it is 
unclear if there was selective outcome reporting. 

Confounding (non- 5 out of 5 No concurrent controls. 
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randomized)  
Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
The intervention group was a selected group of 
users. 
 

Selection of the non-
exposed cohort There was no concurrent control group. 

Ascertainment of exposure Ascertainment of exposure was by structured 
interview. 
 

Demonstration that 
outcome of interest was 
not present at start of study 

The outcome of interest was demonstrated not to be 
present at the start of the study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controls for antihypertensive 
discontinuation. 

Outcome bias Assessment of outcome  Outcome assessment was by record linkage. 
 

Was follow-up long 
enough for outcomes to 
occur  

The follow-up duration of three years was long 
enough for outcomes to occur. 
 

Adequacy of follow-up of 
cohorts 

There was no statement on follow-up or participants 
and drop-outs. 

Nelson 200286 87 
Methods Study design: 

• Nelson 2002: Case-control study 
• Nelson 2003: Before-and-after study 

Number of groups: Two groups 
Participants Number of participants: 503 enrolled, 409 completed (Nelson 2002) 

• Maintain normotension group: 181 participants 
• Return to hypertension: 273 participants 
o Return to hypertension within 70 days: 135 participants* 
o Return to hypertension after 70 days: 138 participants* 
Number of participants: 6291 participants (Nelson 2003) 

• Maintain normotension group: 
o Blood pressure remained ≥ 160 mm Hg systolic and ≥ 90 mm Hg 

diastolic: 1228 participants 
o Blood pressure remained ≥ 140 mm Hg Systolic and ≥ 90 mm Hg 

diastolic: 640 participants 
• Return to hypertension group: 
o Blood pressure remained < 160 mm Hg systolic or < 90 mm Hg 

diastolic: 5063 participants 
o Blood pressure remained < 140 mm Hg Systolic or < 90 mm Hg 

diastolic: 5651 participants 
Age: Median 70.0 years (range 65 to 84 years) 
Sex: 256 female, 198 male (baseline characteristics for male/female add up 
to 454) 
Participants with dementia: No (exclusion criteria) 
Inclusion criteria: 

• Patients of either sex 
• 65-84 years of age 
• Have average untreated sitting systolic blood pressure during the 
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• Screening phase of the study > 160 mm Hg and/or diastolic blood pressure 
> 90 mm Hg 

• No history of recent cardiovascular morbidity, serious intercurrent illness 
or an absolute contraindication to an ACE-inhibitor or a diuretic 

• Capable of and willing to give informed consent to participation 
Exclusion criteria: 

• Stroke or myocardial infarction within the previous six months 
• Cardiac failure 
• Dementia 
• Accelerated or malignant hypertension 
• Significant renal impairment (plasma creatinine concentration > 0.2mg/l) 
• Presence of any absolute contraindication to an ACE-inhibitor 
• Consideration that the patient is unsuitable for the study 
• Other life-threatening illness 
• Diuretic 

Country: Australia 
Setting: Community - 169 general practices in Victoria, Australia 

Interventions Medicine: Antihypertensive 
Withdrawal schedule: step-wise withdrawal (i.e., one drug at a time, half 
doses at weekly intervals to the lowest usual therapeutic dose then cease, and 
withdrawal 

Outcomes Remaining normotensive 
Characteristics predictive of remaining normotensive 

Dates Dates: Start early 1995 
Follow-up duration: 12 months 

Funding sources Victorian Health Promotion Foundation, a Victorian state government 
independent authority 

Notes Authors stated: "Competing interests: JJMcN has held other research grants 
from Vichealth." 
*Indicates the groups that were combined for the purpose of the analysis 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Observational study 

Allocation concealment 
(selection bias) 

High risk Not done 

Blinding of participants 
and personnel 
(performance bias) 

5 out of 5 
The study was not blinded 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
The study was not blinded 

Incomplete outcome 
data (attrition bias) 

1 out of 5 It does not appear that there was missing 
outcome data. 

Selective reporting 
(reporting bias) 

2 out of 5 It does not appear that there was selective 
outcome reporting. 
The only outcome stated was changes in BP, 
which was fully reported. 
There was a protocol published in 1997, which 
was after the first patient was recruited in 1995. 
This study was not listed in the protocol as an 
intended substudy. 
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Confounding (non-
randomized) 

5 out of 5 No concurrent control group 

Other bias High risk ANBP2 received funding from Merck, Sharp 
and Dohme Pty. Ltd 

Newcastle-Ottawa scale 
Selection bias Is the case definition 

adequate? Yes 

Representativeness of the 
exposed cohort 

Truly representative of the average older adult 
in the community with mild to moderate 
hypertension - group well described 
 

Selection of the non-
exposed cohort Community controls 

Definition of Controls No history of disease (end-point) i.e. remained 
normotensive 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

The study controlled for antihypertensive 
treatment withdrawal. 

Outcome bias Assessment of outcome 
 

Secure record 
 

Same method of 
ascertainment for cases and 
controls  

Yes 

Non-Response rate Same for both groups  

O'Brien 200188 
Methods Study design: Randomized double-blind placebo-controlled study with a 

crossover design 
Number of groups: Two groups 

Participants Number of participants: 24 randomized, 15 completed 
Age: 66.9 ± 1. 9 years, range 40 to 79 years 
Sex: 0 female, 24 male 
Participants with dementia: No 
Inclusion criteria 

• Used beclomethasone dipropionate measured dose inhaler inhaler 
• Lung volume and diffusing capacity of the lungs for carbon monoxide 

measurement obtained within 2 years 
• Baseline spirometry pre- and post- bronchodilator with <12% reversibility 

of forced expiratory volume and forced vital capacity 
Exclusion criteria: 

• Not described 
Country: United States of America 
Setting: Community - out-patient pulmonary department of a university-
affiliated Veterans Administration Medical Center in Providence 

Interventions Medicine: Inhaled corticosteroids 
Withdrawal schedule: Not described 
Comparator: Placebo compared to continued treatment 

Outcomes Exacerbations 
Chronic Respiratory Disease Questionnaire 
Exercise capacity measured using the Borg scale, oxygen saturation, and 
mean distance walked 
Spirometry 
Sputum analysis 
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Dates Dates: Not described 
Follow-duration: 12 weeks 

Funding sources VA Merit Review and a VA/Department of Defense Collaborative 
Research Grant (S. Rounds) 

Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Low risk "Randomization was performed by the clinical pharmacist 
who randomized an odd number dice roll to placebo and an 
even number dice roll to drug." 

Allocation concealment 
(selection bias) 

Low risk Method not described but probably done as randomization 
performed by pharmacist separate to physician. Patients given 
placebo inhalers 

Blinding of participants 
and personnel 
(performance bias) 

Low risk "The subject and the pulmonary physician were blinded to the 
treatment regimen." 
 
"Placebo and drug metered-dose-inhaler (MDI) canisters were 
identical, and the placebo mist was flavored to make the 
treatments indistinguishable." 

Blinding of outcome 
assessment (detection 
bias) 

Low risk 
As above 

Incomplete outcome data 
(attrition bias) 

High risk "Data were analyzed only from patients who completed both 
stages of the study, i.e., those who followed protocol; no 
patient data were analyzed according to intention-to-treat." 

Selective reporting 
(reporting bias) 

Unclear risk There was no pre-published protocol. However, the stated 
objectives were reported. 
CRQ 
six-minute (6-min) walking test then evaluation 
sputum analysis 

Other bias Unclear risk Unclear how/where the participants were recruited. Limited 
detail. 

OrrWalker 199789 90 
Methods Study design: Before-and-after study as a follow-up to a randomized 

controlled study 
Number of groups: One group  

Participants Number of participants: 22 enrolled, 16 completed 
Age: 65.9 ± 6.5 years 
Sex: 22 female, 0 male 
Participants with dementia: No 
Inclusion criteria: 

• Post-menopausal women 
• At least one vertebral fracture 

Exclusion criteria: 
• Disorders of calcium metabolism 
• Renal, thyroid, or hepatic dysfunction 
• Other major systemic disease; current use of anticonvulsant or 

glucocorticoid drugs 
• Past use of hormone replacement therapy 
• Treatment within the last 6 months with sodium fluoride, calcitonin, 

anabolic steroids or bisphosphonate 
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Concurrent medicines: All subjects took the equivalent of 1 gram of 
elemental calcium at night for the entire 4 years of the study 
Country: New Zealand 
Setting: Community 

Interventions Medicine: Pamidronate 150mg daily 
Withdrawal schedule: Not described 

Outcomes Change in Bone Mass Density 
Dates Dates: Not described 

Follow-up duration: Four years total - Three years pamidronate treatment, 
one year deprescribing 

Funding sources Health Research Council of New Zealand, Ciba-Geigy (NZ) Ltd, The 
Arthritis Foundations of New Zealand, ASB Charitable Trust, Paykel Trust 
and the New Zealand Lottery Grants Board 

Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk The women participating were randomized for the 
original study. This study includes only the women who 
were randomized to active treatment in the original 
study. 

Allocation 
concealment 
(selection bias) 

High risk 
It was an open study. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

It was an open study. 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

As above. 

Incomplete 
outcome data 
(attrition bias) 

5 out of 5  
The analysis was as-treated. 

Selective reporting 
(reporting bias) 

3 out of 5 There was a pre-specified protocol for the original 
study, but this study appears to have been considered 
afterwards. It is unclear that there was a pre-specified 
analysis plan. This appears to be an "opportunistic" 
study following from a strong randomized controlled 
trial. The outcome measure was simple and fully 
reported. 

Confounding (non-
randomized) 

5 out of 5 The authors did not continue to track those women who 
had originally been randomized to the placebo group, 
which would have provided a control group, nor did 
they randomize women to continue/discontinue therapy. 
Instead, this is a single-arm study. 
Few confounders were considered. No account of other 
medications was taken e.g. vitamin D, Calcium, proton 
pump inhibitor, hormonal status 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of The intervention cohort was a selected group of users. 
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the exposed cohort  
Selection of the non-
exposed cohort 

There was no concurrent control group. 
 

Ascertainment of 
exposure 

Ascertainment of exposure: secure record 
 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Demonstrated that outcome of interest was not present 
at start of study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controlled for bisphosphonate cessation. 

Outcome bias Assessment of outcome  Assessment of outcome: record linkage 
Was follow-up long 
enough for outcomes to 
occur  

Follow-up was long enough for outcomes to occur 
 

Adequacy of follow-up 
of cohorts 

Inadequate of follow-up of cohorts: follow-up rate of 
27% lost 

Patel 201391 
Methods Study design: Post-hoc analysis of a non-inferiority randomized controlled 

study with a parallel-design 
Number of groups: Two group 

Participants Number of participants: 14143 randomized for treatment in the original 
study, 5882 completed without discontinuation so were included for this 
posthoc analysis 

• Rivaroxaban deprescribing group: 3040 participants 
• Warfarin continued therapy group: 2842 participants 

Age: Median 73 years 
Sex: 5590 female, 8553 male 
Participants with dementia: No 
Inclusion criteria: 

• Age ≥18 years 
• Persistent or paroxysmal atrial fibrillation documented on ≥2 episodes 
• Risk of future stroke: 
o History of stroke/TIA or systemic embolism, or 
o ≥2 of the following: 
§ Congestive heart failure or left ventricular ejection fraction ≤35% 
§ Hypertension (systolic blood pressure ≥180 mmHg or diastolic Blood 

pressure ≥100 mmHg) 
§ Age ≥75 years 
§ Diabetes mellitus 

Exclusion criteria: (see ROCKET-AF paper for inclusion/exclusion criteria) 
• Cardiovascular-related conditions 
o Prosthetic heart valve 
o Planned cardioversion 
o Atrial fibrillation secondary to reversible disorders (i.e., thyrotoxicosis) 
o Known presence of atrial myxoma or left ventricular thrombus 
o Active endocarditis 
o Hemodynamically significant mitral stenosis 

• Hemorrhage risk-related criteria 
o Active internal bleeding 
o History of, or condition associated with, increased bleeding risk, 

including major surgical procedure or trauma within 30 days before 
randomization 

o Clinically significant gastrointestinal bleeding within six months before 
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randomization 
o History of intracranial, intraocular, spinal, or atraumatic intraarticular 

bleeding 
o Chronic hemorrhagic disorder 
o Known intracranial neoplasm, arteriovenous malformation, or an 

aneurysm 
o Planned invasive procedure with potential for uncontrolled bleeding, 

including major surgery 
• Concomitant conditions and therapies 
o Any stroke within 14 days before randomization 
o Transient Ischemic Attack within three days before randomization 
o Indication for anticoagulant therapy for a condition other than Atrial 

fibrillation (e.g., VTE) 
o Treatment with 
§ Acetylsalicylic acid 100 mg daily 
§ Acetylsalicylic acid in combination with thienopyridines within five 

days before randomization 
§ Intravenous antiplatelets within five days before randomization 
§ Fibrinolytics within 10 days before randomization 
§ Anticipated need for long-term treatment with a non-steroidal anti-

inflammatory drug 
§ Systemic treatment with a strong inhibitor of cytochrome P450 3A4, 

such as ketoconazole or protease inhibitors, within four days before 
randomization, or planned treatment during the period of the study 

§ Treatment with a strong inducer of cytochrome P450 3A4, such as 
rifampicin, phenytoin, phenobarbital, or carbamazepine, within four 
days before randomization, or planned treatment during the period of 
the study 

Country: International 
Setting: Community - 1,100 sites across 45 countries 

Interventions Medicine: Rivaroxaban 
Withdrawal schedule: Not described 
Comparator: At the end of the study, participants underwent blinded 
transition from rivaroxaban or warfarin to open-label therapy, most 
commonly warfarin 
Note: warfarin group were not deprescribed, rather switched from blinded to 
open therapy 

Outcomes Stroke 
Non-central nervous system embolism 
Myocardial infarction 
Vascular death 
Major Bleeding 

Dates Dates: December 2006 to September 2010 
Duration: Three to 30 days for deprescribing posthoc analysis 

Funding sources ROCKET-AF study was sponsored by Johnson & Johnson Pharmaceutical 
Research & Development, Raritan, New Jersey, and Bayer HealthCare AG, 
Leverkusen, Germany. 

Notes This study includes non-adherence and deprescribing. However, the end of 
study data is the deprescribing data and can be separated from non-
adherence and drug holidays. This means the end of study parameters may 
be biased toward warfarin because it switches from blinded to open 
administration. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence Low risk Randomization was performed with the use of a central 24-hour, 
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generation (selection 
bias) 

computerized, automated voice-response system 

Allocation 
concealment 
(selection bias) 

Low risk 
The randomized allocation was performed centrally. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk The deprescribing group participants were in a randomized, double-
blind trial, so the participants were blinded during that study. 
However, the deprescribing phase was not blinded, and the outcome 
assessors and personnel were aware of allocation during the 
deprescribing phase of the study. 

Blinding of outcome 
assessment 
(detection bias) 

High risk 
As above 

Incomplete outcome 
data (attrition bias) 

Unclear 
risk 

There appears to have been a clear protocol followed for the 
randomized, double-blind placebo-controlled study, but not for this 
posthoc analysis. Insufficient reporting of attrition in this part of the 
study 

Selective reporting 
(reporting bias) 

Low risk The primary efficacy end-point was the composite of all stroke 
(both ischemic and hemorrhagic) and systemic embolism. 
The principal safety end-point was the composite of major and non-
major clinically-relevant bleeding events. 
Both were reported. 

Other bias High risk The results may reflect differences in the effective half-life of the 
two drugs. Other medical therapy is not analyzed, and it may be 
significant 
The study consisted of two arms, one transitioning from blinded 
warfarin to open warfarin and the other transitioning from blinded 
rivaroxaban to open warfarin. It is unclear if the greater number of 
incidences for rivaroxaban is related to this, but there would appear 
to be reasonable doubt. 
The therapeutic INR is relevant before withdrawal for the warfarin 
group, and after transitioning to warfarin for both groups: 

• "For the ROCKET-AF study, the warfarin group had a therapeutic 
INR 55% of the time. It is not stated in this paper how many of 
the people in either group were at therapeutic INR levels and how 
long it took them to reach therapeutic levels after ceasing blinded 
therapy. 

• "As previously noted, more than 60% of warfarin-treated patients 
completing the study had a therapeutic INR (2.0 to 3.0) at the first 
protocol-allowed check at 3 days, whereas less than 50% of 
rivaroxaban-treated patients transitioning to open-label vitamin K 
antagonist therapy had a therapeutic INR (2.0 to 3.0) at 30 days." 

 
""The study was supported by grants from Johnson & Johnson 
Pharmaceutical Research & Development, Raritan, New Jersey, and 
Bayer HealthCare AG, Leverkusen, Germany.""" 

Petrovic 200292 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 40 randomized, 26 completed 
• Active deprescribing group: 20 randomized, 10 completed 
• Control group: 20 randomized, 16 completed 

Age: 81 ± 4.6 years, range 74 - 90 years 
Sex: 27 female, 13 male 
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Participants with dementia: No 
Inclusion criteria: 

• Not reported 
Exclusion criteria: 

• Dementia 
• Severe psychiatric disorder 

Country: Belgium 
Setting: Hospital - Geriatric ward of a hospital 

Interventions Medicine: Benzodiazepine 
Withdrawal schedule: One week of 1mg lormetazepam which was less than 
half the average daily benzodiazepine dose in the group 
Comparator: Placebo compared to continued treatment 

Outcomes Successful deprescribing 
Pittsburgh Sleep Quality Index score 
Benzodiazepine Withdrawal Symptom Questionnaire 

Dates Dates: Not described 
Follow-up duration: 12 months 

Funding sources Not described 
Notes Additional information sought, and received. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Unclear risk 
Randomization stated, but no description. 

Allocation concealment 
(selection bias) 

Unclear risk Randomization and blinding are stated, but no description of 
that process or allocation concealment. 

Blinding of participants 
and personnel 
(performance bias) 

Unclear risk No description of the method. 
 
"Administration of these compounds was randomized and 
double-blind." 

Blinding of outcome 
assessment (detection 
bias) 

Unclear risk 
As above 

Incomplete outcome 
data (attrition bias) 

High risk Missing outcome data. Only reported intervention group results 
for some outcomes. 

Selective reporting 
(reporting bias) 

High risk Pittsburgh Sleep Quality Index - YES 
Benzodiazepine Withdrawal Symptom Questionnaire - YES 
Difference in withdrawal tolerance 
Not all stated outcomes were reported for both control and 
intervention groups. 
 
e.g. Benzodiazepine Withdrawal Symptom Questionnaire and 
Pittsburgh Sleep Quality Index scores not reported with 
numbers (just that they were not statistically significantly 
different). 

Other bias High risk Method described well for assessment methods, but very brief 
for other components. 
The patients should have been stratified for diagnosis. As it 
was, the authors found a difference when anxiety was part of 
the patient's profile, which is a primary indication for 
prescription of benzodiazepines. 
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Pitkala 200193 
Methods Study design: Open-label pseudo-randomized controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 174 randomized, 174 completed 
• Intervention deprescribing group: 88 enrolled, 88 completed 
• Control group: 86 enrolled, 86 completed 

Age: 77 years (range 43 to 91 years) 
Sex: 114 female, 60 male 
Participants with dementia: 68 participants 

• Mild: Intervention group n=18 (20%), control group n=17 (20%) 
• Moderate: Intervention group n=11 (13%), control group n=12 (14%) 
• Severe: Intervention group n=3 (3.4%), control group n=7 (8%) 

Inclusion criteria: 
• Not described 

Exclusion criteria: 
• Not described 

Concomitant medicines: 5.4 ± 2.6 
Country: Finland 
Setting: Community 

Interventions Medicine: Polypharmacy 
Withdrawal schedule: Not described 
Other interventions: day hospital care for the intervention group 
Comparator: Deprescribing and day hospital care for the intervention group, 
and regular home care in the community for the control group 
Method to identify targets: Patient-specific intervention: investigator-led 
intervention: 

Intervention by hospital-based physician after a nurse had 
developed a comprehensive assessment including medication 
reconciliation 
Tool to identify deprescribing targets: Doctor’s choice – no 
specified list, criteria or tool used 

Outcomes Drug utilization  
Dates Dates: Not described 

Follow-up duration: Two months 
Funding sources Ragnar Ekberg Foundation, the Research Council of Medical Sciences (The 

Academy of Finland), the Finnish Medical Society Duodecim, the Orion 
Corporation Research Foundation and the Kirkkonummi-Siuntio primary 
healthcare center. 

Notes Deprescribing is not the only intervention in this study, so there is the 
potential for confounding when considering deprescribing data. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

High risk Method not truly random. 
 
"Randomized by their date of birth into two groups." 

Allocation 
concealment 
(selection bias) 

High risk 
Open study. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk 

Open study. 
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Blinding of outcome 
assessment 
(detection bias) 

High risk 
Open study. 

Incomplete outcome 
data (attrition bias) 

Unclear 
risk 

It is not addressed if participants withdrew for any reason other 
than non-consent. 
 
"The patients refusing to participate were included in the analysis 
according to the ‘intention-to-treat’ approach." 

Selective reporting 
(reporting bias) 

Low risk The intended outcome that was described in the paper was 
reported. 

Other bias Unclear 
risk 

Deprescribing was not the only intervention that the intervention 
group received. The reduction of polypharmacy was an add-on 
intervention to the intensive day therapy that the participants were 
receiving. 
 
The methodology of this trial does not adequately address the 
possibility of Hawthorne Effect or effect of receiving extra 
attention. 
Control group: Before the trial all the primary care physicians who 
were treating participating control patients were given 
information about the aims of the study to reduce drugs in 
cooperation with the patient. The physicians were also given 
general information about the potential harm of polypharmacy. 
These general instructions to physicians were given in order to 
avoid ethical problems of neglecting care of control patients. 
 
Therefore, potential for both groups results to be skewed by 
additional intervention. The groups were not treated equally. 

Pitkala 201494 95 
Methods Study design: Cluster randomized controlled study 

Number of groups: Two groups 
Participants Number of participants: 227 randomized, 189 completed 

• Intervention group: 118 randomized, 93 completed 
• Control group: 109 randomized, 96 completed 

Sex: 161 female, 66 male 
Age: 82.9 ± 7.5 years 
Participants with dementia: Yes, 211 participants (93%) were diagnosed with 
dementia 
Inclusion criteria 

• 65 years or older, 
• Living permanently in residential aged care facilities in Helsinki 
• Native speaker of the Finnish language 
• Uses at least one drug 
• No terminal illness (estimated prognosis >6 months), and 
• Voluntary participation, written informed consent to participate in the 

study given by participant or her/ his closest proxy. 
Exclusion criteria 

• Not described 
Concomitant medicines: 7.5 ± 2.8 
Country: Finland 
Setting: Residential aged care facilities 

Interventions Medicine: Polypharmacy 
Withdrawal schedule: Not described 
Education program  

Trainer:  
Trainee: Nursing staff in the intervention ward 
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Training material: Appropriate use of drugs among frail older 
people 
Training duration: Two four-hour training sessions 

Tool to identify deprescribing targets: Beers Criteria 
Outcomes • Proportion of persons using inappropriate, anticholinergic or more than 

two psychotropic drugs 
• Change in the mean number of inappropriate, anticholinergic and 

psychotropic drugs 
• Number of hospitalizations/follow-up time 
• Ambulatory service utilization 
• 15D HRQOL measure 

Dates Dates: Not described 
Follow-up duration: Twelve months 

Funding sources Sohlberg Foundation and Helsinki University Hospital development grant 
Notes "The authors declare no conflicts of interest." 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Low risk 20 wards were paired into ten dyads. The wards in each dyad 
shared similar resident characteristics. A computerized random 
number generator was then used to randomize one ward in each 
dyad to the intervention arm and the other to the control arm. 

Allocation 
concealment 
(selection bias) 

Unclear 
risk 

A person independent of assessment procedure telephoned another 
person not familiar with the wards or residents to receive the 
randomization number (intervention or control) for each ward. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk Participants were not described a blinded. 
The intervention was such that patients were given obviously 
different treatment to the controls 

Blinding of outcome 
assessment 
(detection bias) 

Unclear 
risk 

The paper stated that outcome assessors were blinded at baseline. It 
was not stated if this occurred at follow-up. 
"At the baseline study nurse visit, the nurses retrieved participating 
residents’ demographic data, diagnoses, and medication data. 
These nurses were independent of the study intervention and 
unaware of the randomization procedures." 
"The research nurses performed their assessments at 0, 6, and 12 
months." 

Incomplete outcome 
data (attrition bias) 

Low risk Participants are all accounted for. The patients refusing to 
participate were included in the analysis according to the 
‘intention-to-treat’ approach. 

Selective reporting 
(reporting bias) 

Unclear 
risk 

The protocol was pre-published, and the pre-specified outcomes 
were all reported. 

Other bias Unclear 
risk 

There could be the potential for contamination if health 
professionals worked between multiple wards. 
Deprescribing was not the only intervention that the intervention 
group received. The reduction of polypharmacy was an add-on 
intervention to the intensive day therapy that the participants were 
receiving. 
 
 
Control group: Before the trial all the primary care physicians who 
were treating participating control patients were given 
information about the aims of the study to reduce drugs in 
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cooperation with the patient. The physicians were also given 
general information about the potential harm of polypharmacy. 
These general instructions to physicians were given in order to 
avoid ethical problems of neglecting care of control patients. 
 
Therefore, potential for both groups results to be skewed by 
additional intervention. The groups were not treated equally. 

 

Potter 201596 
Methods Study design: Open-label randomized controlled study with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 95 randomized, 67 completed 

• Active deprescribing group: 47 randomized, 35 completed 
• Control group: 48 randomized, 32 completed 

Age: 84.3 +/- 6.9 
Sex: 49 female, 46 male 
Participants with dementia: Yes, mean MMSE 15/30 
Inclusion criteria: 

• Aged over 65 years 
• Living in a Residential Aged Care Facility in the Mid-West region of 

Western Australia 
• Taking at least one regular medicine 

Exclusion criteria: 
• Final terminal stages of cancer or other serious disease 
• They were not competent to consent, and their next of kin did not agree to 

their participation 
• Their usual doctor did not agree to their participation in the study 
• Residential aged care facility nurse manager objected to their participation 

Concomitant medicines: 9.6 +/- 43 medicines 
Country: Australia 
Setting: Residential aged care facilities 

Interventions Medicine: polypharmacy (a pre-specified list including antihypertensives, 
anti-anginal, diuretics, non-steroidal anti-inflammatories, COX-2 inhibitors) 
Withdrawal schedule: Dose reduced at approximately two-weekly intervals 
Comparator: Usual care 
Method to identify target: Patient-specific intervention 
Investigator-led intervention: 

Intervention by two doctors (one general practitioner and one 
geriatrician) who identified deprescribing targets and undertook the 
deprescribing process 

Tool to identify deprescribing targets: modified Good Palliation-Good 
Practice tool.52 

Outcomes Median number of regular medicines 
Cognitive function 
Independence in activities of daily living 
Falls 
Fractures 
Sleep quality 
Bowel function 
Quality of life 
Survival 

Dates Dates: November 2011 and December 2013 
Follow-up duration: 12 months 

Funding sources National Health and Medical Research Council of Australia through a post-
doctoral fellowship for KP (APP1016241).   Additional funding was 
provided by the Royal Australian College of General Practitioners, The 
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Mason Foundation (philanthropic trust), and the Dementia Collaborative 
Research Centre 

Notes Unpublished data 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random 
sequence 
generation 
(selection 
bias) 

Low risk 
"The random allocation sequence was generated prospectively by a statistician 
who used a digital random number generator to create permuted-blocks of 2, 4, 
6, and 8."  

Allocation 
concealment 
(selection 
bias) 

Low risk Allocation concealed. 
"The group (A or B) was printed on a slip of paper and sealed in an opaque 
envelope by the statistician. Envelopes were labeled consecutively from 1 to 
250. Participants were assigned an envelope in the order in which they were 
enrolled. The envelopes were opened to reveal allocation only after the 
medication review, medication withdrawal plan, and baseline assessments were 
complete. " 

Blinding of 
participants 
and personnel 
(performance 
bias) 

High risk Open study. 
"The primary investigator (KP), community pharmacists, general practitioners, 
participants, NOK, and Residential Aged Care Facility nurses and carers were 
all aware of group allocation." 

Blinding of 
outcome 
assessment 
(detection 
bias) 

Low risk 

The registered nurse who assessed the secondary outcomes was blind to group 
allocation. 

Incomplete 
outcome data 
(attrition 
bias) 

Low risk 

No missing outcomes. 

Selective 
reporting 
(reporting 
bias) 

Low risk Pre-specified protocol available at the Australian and New Zealand Clinical 
Trials Registry. Pre-specified outcomes reported. 
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=336757 

Other bias Low risk Not identified. 

Puustinen 201497 98 
Methods Study design: Historical cohort study 

Number of groups: Two groups 
Participants Number of participants: 89 enrolled, 89 completed 

Age: 66.7 ± 7.2 years 
Sex: 59 female, 30 male 
Participants with dementia: No 
Inclusion criteria: 

• Men and women 
• Aged 55 years or older 
• Long-term users of benzodiazepine as hypnotics, defined as 1 month or 

longer regular night-time use. 
• Benzodiazepine used as hypnotics must be temazepam, zopiclone or 

zolpidem 
• Must have been prescribed according to DSM-IV criteria for primary 

insomnia 
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Exclusion criteria: 
• Concurrent use of antipsychotic or anti-epileptic medications 
• Use of a benzodiazepine other than temazepam, zopiclone or zolpidem 
• History of, or active alcohol or drug abuse 
• Severe anxiety disorder or other severe psychiatric disorder 
• Severe neurological disease 
• Smoking more than ten cigarettes a day 
• Autoimmune disease 
• Galactosaemia 
• Use of medication that potentially interacts with melatonin 

Concurrent medicines: median 4.0 (LQ 3.0, UQ 5.0) 
Country: Finland 
Setting: Community - Participants were primary health care outpatients 
living in the Province of Satakunta, in western Finland. The trial was 
performed in the City of Pori, at the Medical Teaching and Research Health 
Center of the Department of Family Medicine, University of Turku. 

Interventions Medicine: Benzodiazepines (temazepam=9, zolpidem n=14, zopiclone n=23) 
Duration of regular benzodiazepine use: less than five years n=9, five to 10 
years n=17, more than 10 years n=20 
Withdrawal Schedule: Withdrawn over one month - replaced either with 
melatonin or a placebo 
Comparator: Results from a previous study of cognitive performance in a 
non-insomniac group of Finnish females who did not use benzodiazepines 

Outcomes Cognitive performance using the computerized test battery of attention, 
vigilance and controlled psychomotor processing 

Dates Study dates: Not described 
Follow-up duration: Six months 

Funding sources Satakunta Hospital District Grant EVO, Härkätie Grant EVO, Southwest 
Finland Hospital District Grant EVO, Finnish Cultural Foundation and 
Pharmaceutical Company Nycomed. 

Notes Puustinen 2014 and Lähteenmä 2013 both report the same study 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
Not randomized 

Allocation 
concealment 
(selection bias) 

High risk 
Allocation not concealed 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 No. 
The deprescribing group comprised participants in a 
randomized, double-blind trial, so the participants were 
blinded during that study. However, the control cohort 
was un-blinded. 

Blinding of 
outcome 
assessment 
(detection bias) 

 5 out of 5 The Satauni benzodiazepine withdrawal study was 
blinded however this study was open to personnel and 
assessors. 
 
The outcome assessors and personnel were aware of the 
members of the control cohort for this second phase of 
the study. 

Incomplete 
outcome data 
(attrition bias) 

1 out of 5 No missing data apparent. 
The Puustinen study does not describe drop-outs or 
withdrawals. Lahteenmaki (2014) paper does describe 
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withdrawals and drop-outs. As the Puustinen paper is the 
paper directly relevant to this study, it is considered high 
risk that the paper does not account for these drop-outs 
and is as-treated analysis. 

Selective reporting 
(reporting bias) 

5 out of 5 All described outcomes are reported. 
The study does not have a pre-published protocol. 
However, the stated objectives are all reported. 

Confounding (non-
randomized) 

5 out of 5 Lifestyle factors are not balanced between the groups. 
Similarly, other medications besides Z-drugs were not 
considered. 
The two groups are not entirely comparable at baseline. 
For example, the comparison cohort was 100% female 
compared to active cohort was 66% female. The two 
groups are separately drawn from two unrelated clinical 
trials: 

• The first study examined the effect of hormone 
replacement therapy and one studying the effect 
of substituting melatonin for benzodiazepines. 
The deprescribing group had education, 
lifestyle and behavioral modification as well as 
the deprescribing. 

• The second study was focused on menopausal 
women, and as women may experience sleep 
disturbances during menopause, any outcomes 
directly relating to sleep are non-comparable. 

Other bias High risk This study has pooled the data from the two groups 
(benzodiazepine withdrawal substituted with placebo 
compared to benzodiazepine withdrawal substituted with 
melatonin 2mg), rather than keep the data from those 
two groups independent. 
 
"As melatonin 2 mg did not improve benzodiazepine 
withdrawal results and as no adverse cognitive effects 
related to melatonin have been detected in older adults 
(≥55 years), our previously unpublished cognition data 
from the melatonin and placebo groups were pooled to 
study the effect of benzodiazepine withdrawal on 
cognition. 

Newcastle-Ottawa scale 
Selection bias Representativeness of 

the exposed cohort Selected group of users. 

Selection of the non-
exposed cohort No concurrent control group. 

Ascertainment of 
exposure Ascertainment of exposure by written self-report. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Demonstrated that outcome of interest was not present at 
the start of the study. 

Comparability bias Comparability of 
cohorts on the basis of 
the design or analysis 

The study controlled for withdrawal of hypnotics. 

Outcome bias Assessment of outcome 
 

Assessment of outcomes by record linkage. 
 

Was follow-up long Follow-up was long enough for outcomes to occur. 
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enough for outcomes to 
occur 
 

 

Adequacy of follow-up 
of cohorts 

Follow-up unclear - and not reported numerically in the 
Puustinen paper. 

Radford 201499 
Methods Study design: Non-randomized controlled trial 

(parent study was a 5-year, randomized, double-blind, placebo-controlled 
trial) 
Number of groups: Four groups 

Participants Number of participants: 1408 enrolled, 1174 followed-up 
Age: 74.1 ± 4.2 years 
Sex: 1408 female, 0 male 
Participants with dementia: No 
Inclusion criteria: 

•  Female 
• >55 years, 
• Were >5 years post-menopause 
• Normal lumbar spine Bone Mass Density for their age 

Exclusion criteria: 
•  Receiving treatment for osteoporosis 
• Taking calcium supplements 
• Any other major ongoing disease 
• Serum 25- hydroxyvitamin D levels <25 nmol/L 

Concomitant medicines: ± medicines 
Country: New Zealand 
Setting: Community 

Interventions Medicine: Calcium citrate (equivalent to 1g elemental calcium) 
Comparison: Placebo 
Withdrawal schedule: 

Outcomes Bone Mass Density 
Any fracture 
Osteoporotic fracture 
Forearm fracture 
Vertebral fracture 
Hip fracture 
Myocardial infarction 
Stroke 
Death 

Dates Dates: mid-2008 
Follow-up duration: 9.1 ± 2.0. (5 year treatment, and approximately 5 year 
withdrawal) 

Funding sources “This study was funded by the Health Research Council of New Zealand, 
Greenlane Research Education Fund of New Zealand, Francis and Phyllis 
Thornell Shore Memorial Scholarship and the Estate of Grace EM Kay 
Orakau Heart Research Scholarship Trust of New Zealand.” 

Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk Original study was a randomized controlled trial, but this 
one was a non-randomized follow-up study. 

Allocation 5 out of 5 This study was an open study. 
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concealment 
(selection bias) 
Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

This was an open study. 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

This was an open study. 

Incomplete 
outcome data 
(attrition bias) 

5 out of 5 The study relied on follow-up data five years after the 
completion of the study. It was, therefore, reliant on 
those that could be contacted. 

Selective reporting 
(reporting bias) 

1 out of 5 The study reported all the stated outcomes. 

Confounding 
(non-randomized) 

1 out of 5 This study accounted for participants from both the 
active and control groups from the original study. It 
accounted for participants from both the active and 
control group who had elected to continue calcium 
supplementation. 
 
“Post-trial calcium use was ascertained during the single 
telephone call during the post-trial period. If women 
were taking calcium supplements, they were asked in 
what form, preparation, and dose and for what duration. 
Women who reported using more than 4 weeks of 
calcium supplementation were regarded as post-trial 
calcium users. Post-trial calcium use was ascertained 
during the single telephone call during the post-trial 
period. If women were taking calcium supplements, they 
were asked in what form, preparation, and dose and for 
what duration. Women who reported using more than 4 
weeks of calcium supplementation were regarded as 
post-trial calcium users.” 

Other bias 5 out of 5 The study was retrospective and relied on recall rather 
than on prospective data. 

Newcastle-Ottawa scale 
Selection bias Representativeness of 

the exposed cohort 
The cohort is representative of older women in the 
community. 

Selection of the non-
exposed cohort 

Selection of the non-exposed cohort drawn from a 
different source (originally matched, but now different as 
they had different interventions in the original study). 

Ascertainment of 
exposure Ascertainment of exposure was by secure record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Yes, study environment was controlled. 

Comparability bias Comparability of 
cohorts on the basis of 
the design or analysis 

The study controlled for cessation of active calcium 
compared to cessation of placebo. 

Outcome bias Assessment of outcome  Independent blind assessment. 

Was follow-up long 
enough for outcomes to Yes, five years was sufficient. 
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occur  

Adequacy of follow-up 
of cohorts 

subjects lost to follow-up unlikely to introduce bias - 
small number lost - 84% follow-up. 
 

 
 

Reeve 2015 100 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 6 enrolled, 6 completed 

Age: 70 ± 14 years 
Sex: 2 female, 4 male 
Participants with dementia: No 
Inclusion criteria: 

• Current prescription for a proton pump inhibitor (regardless of indication, 
dose, frequency, and duration of use) 

Exclusion criteria: 
• Documented clinically significant dementia without a carer present 
• Insufficient English language skills without a translator present 
• Age less than 18 years 

Concomitant medicines: 14 ± 6 medicines 
Country: Australia 
Setting: Community - "outpatients attending the Multidisciplinary 
Ambulatory Consulting Service (MACS) at three different sites across South 
Australia (Royal Adelaide Hospital, Elizabeth General Practice Plus and 
Modbury General Practice Plus Super Center)" 

Interventions Medicine: Proton pump inhibitors 
Withdrawal schedule: "Halving the dose every two weeks and reduction to 
as-needed use if the participant remained symptom-free on the low-dose." 

Outcomes Proton pump inhibitor use 
Adverse drug withdrawal effects 

Dates Dates: June 2012 to June 2013 
Follow-up duration: Six months 

Funding sources The author(s) received no financial support for the research, authorship, 
and/or publication of this article. 

Notes "The author(s) declared the following potential conflicts of interest with 
respect to the research, authorship, and/or publication of this article: ER is a 
recipient of an Australian Postgraduate Award Ph.D. scholarship during 
which time this research was conducted. All other authors declare no support 
from any organization for the submitted work. ER has served as a speaker 
for Australian Association of Consultant Pharmacists and has received 
research funding from the Society of Hospital Pharmacists Australia 
Celegene Information Technology in Hospital grant for an unrelated study. 
JMA has delivered paid medical education lectures for AstraZeneca and 
Nycomed." 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Not a randomized study 

Allocation concealment 
(selection bias) 

High risk No concurrent control group - not 
concealed 
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Blinding of participants 
and personnel 
(performance bias) 

5 out of 5 
Open study 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
Open study 

Incomplete outcome data 
(attrition bias) 

1 out of 5 The data for all participants is reported. 

Selective reporting 
(reporting bias) 

1 out of 5 There was no prior protocol published, 
but the methods match the results. 
Specific outcome measures not in 
method. 

Confounding (non-
randomized) 

5 out of 5 There is no control group as it is a before-
and-after study. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of the average 
older adults attending a specialized clinic 
 

Selection of the non-exposed 
cohort 

No concurrent control group 
 

Ascertainment of exposure Ascertainment of exposure: structured 
interview 
 

Demonstration that outcome of 
interest was not present at start 
of study 

Demonstrated that outcome of interest 
was not present at start of study 

Comparability bias Comparability of cohorts on the 
basis of the design or analysis 

The study controlled for proton pump 
withdrawal 

Outcome bias Assessment of outcome 
 

Assessment of outcome: self-control 
 

Was follow-up long enough for 
outcomes to occur 
 

Follow-up was long enough for outcomes 
to occur 
 

Adequacy of follow-up of 
cohorts 

Complete follow-up - all subjects 
accounted for 

Rice 2000101 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 38 randomized, 38 completed 
• Active deprescribing group: 20 randomized, 20 completed 
• Control group: 18 randomized, 18 completed 

Age: 72 ± 6 years 
Sex: 0 female, 38 male 
Participants with dementia: No 
Inclusion criteria 

• Received both inhaled beta-agonists and daily oral prednisone at a dose of 
at least 5 mg/day for the preceding 6 months 

• No reduction in their maintenance dose in the past month 
• COPD by American Thoracic Society criteria 
• Age > 50 year 
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• Cigarette-smoking history of at least 20 pack-years 
Exclusion criteria: 

• Clinical diagnosis of asthma 
o Including patients with normal or highly (50%) variable spirometric data 

within the previous 5 year 
o History of eosinophilia 
o High IgE titer 
o Strong family history of atopy 

• Concomitant major illness that would probably preclude travel to monthly 
appointments 

• Predicted survival less than 6 months 
Country: United States of America 
Setting: Community 

Interventions Medicine: Oral prednisolone 
Withdrawal schedule: Daily maintenance prednisone dose was reduced by 5 
mg/week. 
Note: Both groups had access to as required oral prednisolone (40mg per 
day) to be taken for 10 days during acute exacerbations. 
Comparator: Placebo compared to continued therapy 

Outcomes Average number of COPD exacerbations 
Average daily systemic corticosteroid dose 
Dyspnea index 
Health-related quality of life 
Spirometric results 
Changes in body weight 
Adverse drug withdrawal effects - symptoms of steroid withdrawal 

Dates Dates: Not described 
Duration: Six months 

Funding sources Not described 
Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

Randomization method not clear, but probably done: 
 
"subjects were randomly assigned to receive identically packaged 
dose packs that contained either their usual maintenance dose of 
prednisone or capsules in which the daily maintenance prednisone 
dose was reduced by 5 mg/week. In order to avoid an unplanned 
imbalance in baseline prednisone dose as a covariate that could be an 
indicator of the degree of steroid-dependency or severity of illness, 
patients were stratified according to whether their maintenance 
prednisone dose was: 5 to 10 mg/d or more than 10 mg/d. Patients 
were then randomly assigned to treatment so that pre-determined, 
approximately equal proportions of patients from each stratum 
received each treatment." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk Not described 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk Study claims placebo-controlled and double-blind. Placebo not 
adequately described but probably done. 
 
"receive identically packaged dose packs that contained either their 
usual maintenance dose of prednisone or capsules in which the daily 
maintenance prednisone dose was reduced by 5 mg/week." 



Page 485Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 167	

 
"By the end of the study 38% (95% CI: 19 to 63%) of patients in the 
continuous group and 57% (95% CI: 30 to 78%) of patients in the 
demand group correctly guessed their treatment assignment, neither 
percentage of which differed significantly from the value of 50% 
expected by chance" 
 
"the study coordinator (F.L.) correctly guessed the treatment 
assignment of 76% (95% CI: 51 to 91%) of the patients in the 
continuous group and of 85% (95% CI: 59 to 96%) of the patients in 
the demand group, both of which percentages are significantly better 
than would be expected by chance. Her judgment was based on 
subtle improvements in patients’ appearance and affect in the 
demand group." 

Blinding of 
outcome 
assessment 
(detection bias) 

Unclear 
risk As above 

Incomplete 
outcome data 
(attrition bias) 

Low risk Differences in withdrawal rates and other proportions were analyzed 
with chi-square tests, and time to exacerbation and time on study 
drug were evaluated through Kaplan–Meier survival analysis. 
Differences in spirometric data, dyspnea, and quality of life indices 
were analyzed with unpaired t-tests. 
Treatment outcomes relating to COPD exacerbations and systemic 
corticosteroid exposure were determined with an intention-to-treat 
analysis. 

Selective reporting 
(reporting bias) 

Low risk The described outcomes are all reported. 

Other bias Low risk No report of funding or conflicts 

Ruths 2004102 103 
 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 30 randomized, 30 completed 
• Active deprescribing group: 15 randomized, 15 completed 
• Control group: 15 randomized, 15 completed 

Age: 83.4 ± 6.9 years 
Sex: 24 female, 6 male 
Participants with dementia: All (inclusion criteria) 
Inclusion criteria: 

• Taking antipsychotic medications (risperidone, olanzapine, or haloperidol) 
for non-psychotic indications for at least 3 months before the study as 
standing medication and in stable dose 

• Aged 65 and older 
• Dementia diagnosis according to the clinical criteria of International 

Classification of Diseases, 10th Revision 
• Residence in the facility for at least 3 months before inclusion to ensure 

that nursing staff knew the patients well enough to assess their symptoms 
Exclusion criteria: 

• Antipsychotics prescribed for a primary diagnosis of major psychotic 
disorder 

• Mental retardation 
• Terminal illness with life expectancy judged to be shorter than 3 months 
• Recent major changes in health status 

Country: Norway 
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Setting: Residential aged care facilities - nine facilities in Norway 
Interventions Medicine: Antipsychotics - duration of use an average 14 months (range 3–

44) 
• Typical antipsychotics (haloperidol, n=4) 
• Atypical antipsychotics (olanzapine n=4, risperidone n=22) 

Withdrawal schedule: Abrupt discontinuation 
Comparator: Placebo compared to continued treatment 

Outcomes Medication use 
Sleep / Wake Activity 
Neuropsychiatric Index 

Dates Dates: September and October 2002 
Follow-up duration: Four weeks 

Funding sources Not described 
Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Low risk An independent researcher randomly assigned the study participants 
to antipsychotic withdrawal (intervention group) or continued 
antipsychotic drug treatment 
(reference group). 

Allocation 
concealment 
(selection bias) 

Low risk Assignment was achieved using random permuted-blocks of four. 
Randomization was concealed to patients, NH staff, and the 
research team. Sealed envelopes, containing details of study 
medication for all patients, were available in case of serious health 
events. All envelopes remained unopened until the end of the study. 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk For four consecutive weeks, the intervention group received inert 
placebo drugs consisting of lactose. To ensure double blindness, 
study medications (placebo and antipsychotics) were administered 
as identical-looking capsules and given at the same dose and 
frequency as baseline antipsychotics. 

Blinding of outcome 
assessment 
(detection bias) 

Low risk 
As above 

Incomplete outcome 
data (attrition bias) 

Low risk There does not appear to be missing data. However, it is an 
intention-to-treat analysis. 
Two people lost from follow-up for each group. The reasons for 
drop-outs are not given. 

Selective reporting 
(reporting bias) 

Low risk Outcomes described are reported on. The outcomes are not 
described in much detail, so it makes it difficult to tell if they are all 
reported on. However, there are no obvious exclusions from the 
paper. 

Other bias High risk Combining of data from typical and atypical antipsychotics could 
potentially blur the outcomes. 
This study assumes that the three antipsychotics studied are equal 
and that the non-psychotic reasons for prescription are equal. The 
differences between drugs are substantial. Analysis between drugs 
should have done. Reasons for prescription should also be 
discriminated. 

Salonoja 2012104 
Methods Study design: Non-randomized controlled study as a subset of a randomized 

controlled trial with a two-by-two-factorial design 
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Number of groups: Nine groups 
Participants Number of participants: 591 enrolled, 179 completed 

• Falls-risk increasing medicines-taking participants 
1. Intervention deprescribing group and multifactorial intervention group: 

29 participants* 
2. Continued medicine and multifactorial intervention group: 89 

participants 
3. Usual care group: 104 participants* 

• Psychotropic medicines-taking participants 
1. Intervention deprescribing group and multifactorial intervention group: 

31 participants* 
2. Continued medicine and multifactorial intervention group: 78 

participants 
3. Usual care group: 93 participants* 

• Benzodiazepine-taking participants 
1. Intervention deprescribing group and multifactorial intervention group: 

35 participants* 
2. Continued medicine and multifactorial intervention group: 63 

participants 
3. Usual care group: 81 participants* 
Age: 

• 72.7 ± 4.2 years (active deprescribing group one - falls-risk increasing 
medicines) 

• 73.5 ± 5.0 years (active deprescribing group two - psychotropic medicines) 
• 72.5 ± 4.8 years (active deprescribing group three - benzodiazepines) 

Sex: 538 female, 66 male 
Participants with dementia: No 
Inclusion criteria: 

• 65 years or over 
• Living in the town of Pori 
• One or more self-reported falls in the previous 12 months 
• Ability to walk independently at least 10 meter with or without walking 

aids 
• Normal cognitive functioning or only mild dementia, MMSE score ⋟17 
• Living at home or in an assisted-living facility 

Exclusion criteria: 
• None described 

Concurrent medicines: 391 people take four or more medicines regularly 
Country: Finland 
Setting: Community 

Interventions Medicine: 
• Withdrawal group one: Falls-risk increasing medicines - labelled up by 

Anatomical Therapeutical Chemical (ATC) code. In particular: opioids, 
benzodiazepines, anticholinergic, antidepressants, and antipsychotics 

• Withdrawal group two: Psychotropic medications (specified as 
antidepressives (ATC codes N06A and N06CA01), antipsychotics (N05A), 
benzodiazepines/benzodiazepine-RDs (A03CA, N03AE01, N05BA, 
N05CD, N05CF, N06CA01, R06AE53, and M09AA72) and buspirone 
(N05BE01)) 

• Withdrawal group three: benzodiazepines A03CA, N03AE01, N05BA, 
N05CD, N05CF, N06CA01, R06AE53, and M09AA72 

Withdrawal schedule: Geriatrician provided plans to users to gradually 
reduce these medicines as a step-wise procedure over some months 
Comparator: Deprescribing and the multifactorial falls-prevention 
intervention (geriatric assessment, counselling, physical exercise education, 
home safety assessment and advice), compared to the multifactorial falls-
prevention intervention with continued medicine use, compared to usual 
care. 
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Method to identify targets: Patient-specific intervention: investigator-led 
intervention: 

Intervention by geriatrician who initiated drug withdrawal, and 
provided participants with a withdrawal schedule to implement. 
Tool to identify deprescribing targets: Three pre-specified lists of 
target medications 

Outcomes Number of falls in total (i.e. one person may have had one or more falls, so 
can contribute more than once) 
Number of people falling (i.e. just if the person has fallen at least once) 
Risk of a fall that required medical treatment (regression - deprescribing 
group is reference group) 

Dates Dates: February 2003 to February 2005 
Follow-up duration: Four years 

Funding sources Satakunta Hospital District, Academy of Finland, Miina Sillanpa¨a¨ 
Foundation, Varsinais-Suomi Hospital District, Paivikki and Sakari Sohlberg 
Foundation, and Juho Vainio Foundation. The funding sources had no 
further role in the study design, collection of data, analyses and 
interpretation of data, writing of the report, or in the decision to submit the 
paper 

Notes * The deprescribing group and the usual care groups were combined for the 
analysis. 
Numbers do not add up in descriptions 
For example  
- The numbers across each of the nine groups add up to more than the 
number of people randomized. 
Authors stated: "Conflict of interest statement: None." 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk This study is a non-randomized, controlled sub-
analysis of a randomized, controlled 
multifactorial fall prevention intervention 
Groups for this sub-analysis were formed 
retrospectively from the data of the original 
randomized, controlled study. 

Allocation 
concealment 
(selection bias) 

High risk Groups for this sub-analysis were formed 
retrospectively from the data of the original 
randomized, controlled study. 

Blinding of 
participants and 
personnel 
(performance bias) 

1 out of 5 Groups for this sub-analysis were formed 
retrospectively from the data of the original 
randomized, controlled study. Therefore 
participants were blinded in original study but 
personnel and assessors were not. 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
As above 

Incomplete outcome 
data (attrition bias) 

5 out of 5 It is impossible to evaluate as they seem to have 
made groups labeled as falls-risk increasing 
drugs, psychotropic, and benzodiazepine but 
included users of multiple drugs in each group. 
Numbers do not add up in descriptions. For 
example the numbers across each of the nine 
groups add up to more than the number of people 
randomized. 

Selective reporting Unclear risk It is impossible to evaluate as they seem to have 
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(reporting bias) made groups labeled as falls-risk increasing 
drugs, Psychotropic and benzodiazepine but 
included users of multiple drugs in each group. 
Specified outcome measures reported 
The multiple interventions (lifestyle, education) 
and deprescribing confound the potential 
outcomes when considered as a deprescribing 
study alone rather than a multifactorial 
intervention. 

Confounding (non-
randomized) 

5 out of 5 
 

The original study was a multifactorial study, 
which is a major confounder itself if you are 
trying to retrospectively create a deprescribing 
study. 
The multiple interventions (lifestyle, education) 
and deprescribing confound the potential 
outcomes when considered as a deprescribing 
study alone rather than a multifactorial 
intervention. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of the average older 
adult at risk of repeated falls in the community. 
 

Selection of the non-
exposed cohort 

The concurrent controls were drawn from the 
same community as the exposed group 

Ascertainment of exposure Ascertainment of exposure was by secure record. 
Demonstration that outcome 
of interest was not present at 
start of study 

Yes 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

The study controlled for lifestyle modification 
and deprescribing together 

Outcome bias Assessment of outcome 
 Assessment of outcome: record linkage 

Was follow-up long enough 
for outcomes to occur 
 

Follow-up was long enough for outcomes to 
occur 

Adequacy of follow-up of 
cohorts Unclear if follow-up of cohorts was adequate 

Salzman 1992105 
Methods Study design: Prospective cohort study 

Number of groups: Two groups 
Participants Number of participants: 25 enrolled 

Intervention deprescribing group: 13 enrolled 
• Residents whose physicians consented to benzodiazepine deprescribing 

were the active group. 
Control group: 12 enrolled 

• Residents whose physician did not consent to benzodiazepine 
deprescribing were the control group. 

Age: 83 years 
Sex: 20 female, 5 male 
Participants with dementia: all 

• Mild: all participants complained of forgetfulness - not elaborated to see if 
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this is mild cognitive impairment or was a diagnosis of dementia 
Inclusion criteria: 

• None mentioned 
Exclusion criteria: 

• Moderate-to-severe dementia 
Concurrent medicines: 6.1 medicines per person, not including the 
benzodiazepine 
Country: United States of America 
Setting: Residential aged care facilities 

Interventions Medicine: Benzodiazepine (triazolam 0.125 mg, temazepam 30 mg, 
clonazepam 0.5 mg, lorazepam 0.5 mg, oxazepam 10 mg, oxazepam 30 mg) 
Withdrawal schedule: There was no uniform schedule of tapering, nor were 
blood levels obtained. 
All subjects were discontinued from benzodiazepines after two weeks of 
gradual tapering without obvious discomfort. 

Outcomes Memory 
Dementia Mood Assessment Scale to measure changes in sleep and affect 
(depression and anxiety) 
Successful deprescribing 

Dates Dates: Not stated 
Follow-up duration: One year 

Funding sources Not described 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk Residents were allocated based on their physician's 
recommendation. 
"All residents of a nursing home who were taking 
benzodiazepines were identified, and their clinicians 
were asked whether or not discontinuation of 
benzodiazepines was clinically appropriate and feasible. 
Residents whose physicians agreed to benzodiazepine 
discontinuation and who were willing to give consent to 
discontinuation became the experimental group ( N = 
13). Those whose physicians did not agree, or who did 
not give consent, became the control group ( N = 12)." 

Allocation 
concealment 
(selection bias) 

High risk The patients knew whether they were being discontinued, 
but the test administrators were blind to whether 
benzodiazepines had been discontinued. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
"The patients knew whether or not they were being 
discontinued." 

Blinding of 
outcome 
assessment 
(detection bias) 

3 out of 5 Not clear how blinding was achieved. 
" the test administrators were blind to whether 
benzodiazepines had been discontinued." 

Incomplete 
outcome data 
(attrition bias) 

Unclear risk Unclear how many people withdrew from the study, if 
any, and for what reasons. 
No statement was made about drop-outs. The implication 
was that all subjects completed the study. 

Selective reporting 
(reporting bias) 

4 out of 5 Unclear whether the researchers had a pre-specified 
protocol and analysis plan. 
The stated objectives are reported. However, there is 
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limited detail and no pre-published protocol. 
 
"Because of the preliminary nature of this study, ratings 
from the Dementia Mood Assessment Scale were 
available only for 11 discontinuers and five continuers." 
First, did memory improve following benzodiazepine 
discontinuance? 
Second, could benzodiazepines be successfully tapered 
and discontinued in this population of elderly chronic 
users without significant rebound or withdrawal 
symptoms of worsened affect, behavior or sleep? 
 
Both outcomes were reported, but the results were not 
complete. Only 16 of 25 subjects had the Dementia 
Mood Assessment Scale done 

Confounding 
(non-randomized) 

5 out of 5 
 

All reasons for benzodiazepine prescription were lumped 
together. It seems likely that the results of this method 
would be affected by underlying illness. Those patients 
more likely to suffer adverse effects in the opinion of 
their prescriber were excluded from the study. 

Other bias Low risk Limited detail. 
Newcastle-Ottawa scale 
Selection bias Representativeness of 

the exposed cohort 
Somewhat representative of older in-patient adults 
prescribed benzodiazepines. 

Selection of the non-
exposed cohort 

The non-exposed cohort was drawn from a different 
population. 

Ascertainment of 
exposure 

Ascertainment of exposure was by secure record. 
 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Demonstrated that outcome of interest was not present at 
start of study. 

Comparability 
bias 

Comparability of 
cohorts on the basis of 
the design or analysis 

The study controlled for medical practitioner's opinion of 
whether the benzodiazepine can be withdrawn safely and 
feasibly. 

Outcome bias Assessment of outcome 
 

Assessment of outcome was by independent blind 
assessment. 
 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up may have been long enough for outcomes to 
occur. 
 

Adequacy of follow-up 
of cohorts No statement on the Adequacy of follow-up of cohorts. 

Sambu 2011106 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 38 enrolled, 33 completed 

Age: 65.9 ± 8.2 years 
Sex: 2 females, 31 males 
Participants with dementia: No 
Inclusion criteria 

• Receiving low-dose aspirin treatment 
• Undergone percutaneous coronary intervention with drug-eluting stent 11 
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months earlier 
• Due to stop clopidogrel at one year 

Exclusion criteria: 
• Taking non-steroidal anti-inflammatory drugs, steroids or anticoagulant 

treatment 
Country: England 
Setting: Community - further details 

Interventions Medicine: Clopidogrel 75mg daily - total duration of clopidogrel treatment 
after percutaneous coronary intervention was 373 ± 7.1 days 
Withdrawal schedule: Not described 

Outcomes Clinical events 
Concomitant medical treatment and platelet reactivity 
Thromboxane B2 levels 
Adenosine diphosphate (ADP)-induced platelet aggregation 
Arachidonic acid-induced platelet aggregation 
Inflammatory biomarkers 

Dates Dates: February to June 2010 
Follow-up duration: Four weeks 

Funding sources Unrestricted grants from Haemonetics and Medtronic UK. 
Notes Authors declaration of conflict of interest: "NC has received unrestricted 

research funding from Haemonetics, Medtronic, Boston Scientific and 
Pfizer. He has also received speaker/consulting fees from Boston Scientific, 
Abbott, Medtronic, AstraZeneca, Eli Lilly and Cordis. TW has received 
unrestricted research funding and speaker/consulting fees from AstraZeneca. 
JM has received honoraria and consulting fees from Medtronic and St. Jude. 
The remaining authors report no conflicts of interest. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
Not randomized. 

Allocation 
concealment 
(selection bias) 

High risk 
No concurrent control group. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Open study. 

Blinding of outcome 
assessment 
(detection bias) 

5 out of 5 
Open study. 

Incomplete outcome 
data (attrition bias) 

5 out of 5 5/38 patients withdrew for unknown reasons, which 
may have been related to the intervention. Analysis 
was then "as-treated". 

Selective reporting 
(reporting bias) 

1 out of 5 There was a pre-specified protocol, but it is unclear 
how closely the researchers adhered to a pre-specified 
analysis plan. However, the stated objectives were 
reported in addition to clinical events and the effects 
of two concurrent medicines. All specified outcome 
measures were reported. 

Confounding (non-
randomized) 

5 out of 5 No concurrent control group. 
Few confounders considered. No mention of other 
drugs which may impact e.g. SSRIs. 
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Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Truly representative of patients receiving low-dose 
aspirin treatment who had undergone PCI with DES 
11 months earlier and were due to stop clopidogrel at 
1 year. 
 

Selection of the non-
exposed cohort 

No concurrent control group. 
 

Ascertainment of 
exposure Secure record (e.g. surgical records) . 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Demonstration that outcome of interest was not 
present at start of study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controlled for cessation of clopidogrel. 

Outcome bias Assessment of outcome 
 Assessment of outcome by record linkage. 

Was follow-up long 
enough for outcomes to 
occur 
 

Follow-up was not long enough for outcomes to 
occur. 

Adequacy of follow-up of 
cohorts 

Subjects lost to follow-up unlikely to introduce bias - 
small number lost (13%). 

Scarpini 2011107 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 139 randomized, 55 completed 
• Active deprescribing group: 63 randomized, 19 completed 
• Control group: 76 randomized, 36 completed 

Age: 74.5 years 
Sex: 83 female, 56 male 
Participants with dementia: all with mild to moderate cognitive impairment - 
MMSE score from 11 to 24 
Inclusion criteria: 

• Outpatients 
• Aged ≥50 years 
• Diagnosis of probable Alzheimer's Disease according to the National 

Institute of Neurologic and Communicative Disorders and Stroke 
Alzheimer's Disease and Related Disorders Association 

• Mild to moderate cognitive impairment - MMSE score from 11 to 24 
Exclusion criteria: 

• Presence of a neurodegenerative disorder other than Alzheimer's Disease 
• Any serious and clinically significant illness 
• History of previous cerebral infarction 
• Use of acetylcholinesterase inhibitors within 3 months before inclusion 
• Subjects had to be withdrawn from the study if they: 
o Showed a cognitive deterioration (≥4 points of the Alzheimer's Disease 

Assessment Scale-cognitive sub-scale at the end of the open-label phase 
or during the double-blind phase 

o They or their caregiver withdrew consent 



Page 494Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 176	

o Randomization code was broken 
o Serious adverse event occurred 
o Investigator considered it to be in the best interest of the patient 
Concomitant medicines: Antidepressants, mood stabilizers, and 
cholinomimetics were not allowed during the trial. Anti-dementia agents 
other than study drug were not allowed during the trial: cholinesterase 
inhibitors (donepezil, tacrine, rivastigmine), nootropics 
Country: Italy 
Setting: Community - 29 clinics across Italy with randomization balanced 
between the centers 

Interventions Medicine: Galantamine 
Withdrawal schedule: Not described 
Comparator: Placebo compared to continued treatment 

Outcomes Drop-outs 
Adverse drug events 

Dates Dates: July 2001 (first subject in) and November 2005 (last subject out). 
Follow-up duration: 36 months total: 12 months drug treatment and 24 
months of deprescribing 

Funding sources "Sara Hughes and Nancy Milligan of Dianthus Medical Limited for 
assistance in preparing the manuscript on behalf of Janssen-Cilag GmbH in 
accordance with the European Medical Writers Association guidelines. 
Adam Jacobs undertook the statistical analyses and supported the 
development and finalization of the manuscript. Janssen-Cilag EMEA 
provided funding for this manuscript and was involved in the design and 
review of the manuscript, and approved it with regard to consistency with 
the scientific and safety information of Reminyl® galantamine. Ute Richarz, 
Maren Gaudig, Marina Adami, and Barbara Schauble are employees and 
stockholders of Johnson and Johnson. Authors’ disclosures available online 
(http://www.j-alz.com/ 
disclosures/view.php?id=838)." 

Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Low risk "At the beginning of the open-label phase, subjects were given a 
subject number corresponding to a computer-generated 
randomization code. Subjects were randomly allocated to 
treatment 1: 1." 
 
"The randomization code was generated by Janssen 
Pharmaceutica, Beerse, Belgium. Randomization was balanced 
between the centers. Each study 
center received trial medication in blocks of four and assigned 
subject numbers consecutively starting with the lowest available 
number." 

Allocation 
concealment 
(selection bias) 

Low risk Was done before an open-label phase. 
 
"...assigned subject numbers consecutively starting with the 
lowest available number." 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk "For the double-blind phase, centers received boxes containing 27 
blisters of 14 tablets each. It was not possible to distinguish boxes 
containing active drug from those containing placebo. 
Galantamine and placebo tablets were identical in appearance, 
taste, and smell." 

Blinding of outcome Unclear risk Not stated 



Page 495Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 177	

assessment (detection 
bias) 
Incomplete outcome 
data (attrition bias) 

Low risk Intention-to-treat analysis for both open and blinded phases 

Selective reporting 
(reporting bias) 

Low risk Stated outcomes were all reported though an a priori published 
protocol was not found. 

Other bias High risk Industry-sponsored trial. This was sponsored by Janssen, maker of 
the drug being studied. 

Sjöblom 2008108 
Methods Study design: Prospective cohort study 

Number of groups: Two groups 
Participants Number of participants: 98 enrolled 

• Active deprescribing group: 32 enrolled 
• Control group: 66 enrolled 

Age: 84.4 ± 6.8 years 
Sex: 57 female, 41 male 
Participants with dementia: No 
Inclusion criteria: 

• Type 2 diabetes 
• Resident at participating aged care facilities 
• HbA1C < 5.9% mmol/L 

Exclusion criteria: 
• Type 1 diabetes 
• Dietary treatment only 
• Bad condition 
• HbA1C > 6.0 mmol/liter 

Diabetes Follow-up duration: 10.6 ± 8.9 years 
Estimated creatinine clearance: 50 ± 24 ml/min per 1.73 m2 
HbA1c: 5.2 ± 0.4% 
Concomitant medicines: Most frequently used drugs were categorized within 
three groups; 

• Psychiatric medication used for alleviating depression or dysthymia, 
anxiety or sleeping disorders (antidepressants, neuroleptics 
benzodiazepines) 

• Cardiovascular associated medication (diuretics, low-dose aspirin, beta-
blockers, and ACE-inhibitors) 

• Third prominent group of medication were analgesics, mostly paracetamol 
but even morphine were common 

Country: Sweden 
Setting: Residential aged care facilities - 17 different nursing homes with a 
total of 658 residents in the counties of Ostergotland and Jonkoping, Sweden 

Interventions Medicine: Oral hypoglycemic medicines and insulin 
Withdrawal schedule: Abrupt except insulin over 20 units/day for which the 
dose was halved 
Comparator: Residents with diabetes that meet one of the exclusion criteria 
(i.e. HbA1C > 6.0%, type 1 diabetes, dietary treatment, or bad condition) 

Outcomes Glycaemic control 
HbA1C 
Clinical outcomes 
All cause mortality 

Dates Dates: 2006 
Follow-up duration: Six months 

Funding sources Medical Research Council of Southeast Sweden, the Research Board of 
NSO¨ and the R&D Department of Local Health Care, County Council of 
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Ostergotland 
Notes Authors stated: "Conflict of interest: No conflict of interest was declared 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk Not randomized. 
Allocation to group was based on type of diabetes, 
HbA1c < 6 and diabetic medication. 

Allocation 
concealment 
(selection bias) 

High risk 
Not concealed. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

The study appears to have been open. 

Blinding of outcome 
assessment 
(detection bias) 

5 out of 5 
The study appears to have been open. 

Incomplete outcome 
data (attrition bias) 

1 out of 5 It is intention-to-treat analysis and the data all 
appears to be present. 
All drop-outs accounted for. 

Selective reporting 
(reporting bias) 

1 out of 5 There was a pre-specified protocol as the study had 
ethical approval. It is unclear if the authors adhered 
to a pre-specified analysis plan as the study's 
protocol was not published. However, the stated 
objectives are reported. 

Confounding (non-
randomized) 

5 out of 5 The intervention and control groups were not 
comparable. The control group consists of the 
residents at participating aged care facilities 
diagnosed with diabetes but did not satisfy the 
study's inclusion/exclusion criteria. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Selected group of volunteers. 
 

Selection of the non-
exposed cohort 

Concurrent control group drawn from a different 
source. 

Ascertainment of exposure Ascertainment of exposure was by secure record. 
Demonstration that 
outcome of interest was not 
present at start of study 

Demonstrated that outcome of interest was not 
present at start of study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

Study controlled for diabetes medication, baseline 
blood sugar, and diabetes type (type 1/type 2), and 
poor prognosis. 

Outcome bias Assessment of outcome 
 Assessment of outcome by record linkage. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up likely long enough for outcomes to 
occur. 

Adequacy of follow-up of 
cohorts 

Subjects lost to follow-up unlikely to introduce bias 
- small number lost (16%). 
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Somani 1996109 
Methods Study design: Non-randomized experimental study with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 57 enrolled 

• Intervention deprescribing group: 17 enrolled 
• Control group: 40 enrolled 

Age: 85 ± 7 years 
Sex: 43 females, 14 males 
Other medicines: The addition of non-neuroleptic psychotropic medicines to 
manage behavioral problems, or drugs that could mask movement disorders 
was discouraged. Only 4% took anticholinergic medicine 
Participants with dementia: 95% 
Median baseline MMSE score was 9 

• 2% - no impairment (MMSE score 24-30) 
• 12% - mild impairment (MMSE score 18-23) 
• 18% - severe impairment (MMSE score 0-17) 

Inclusion criteria 
• 65 years and over 
• Stable neuroleptic dose for at least 90 days for the management of 

behavioral disorders due to dementia 
Exclusion criteria: 

• Unstable behavioral condition at baseline 
• "As-needed" neuroleptic use only 
• diagnoses of Parkinson's disease 
• Huntington's chorea 
• Wilson's disease 
• Other diseases associated with movement disorders 
• Diagnosis of schizophrenia 
• Use of beta-blockers or long-acting benzodiazepines (short-acting 

benzodiazepine hypnotics were acceptable) 
• Behavioral relapse in experimental group subjects, necessitating 

reinstitution of the baseline neuroleptic dosage during the study period 
Country: United States of America 
Setting: Residential aged care facilities - 37 in metropolitan Minnesota 

Interventions Medicine: Antipsychotics (e.g. haloperidol, loxapine, chlorpromazine) 
• Duration of pre-study use 28 ± 30 months (range 3 to 165 months, median 

20 months) 
• Baseline antipsychotic dose (stated in chlorpromazine equivalence): 68 ± 

77 mg (range 11 to 500 mg, median 50mg) 
Withdrawal schedule: Tapered at a rate of 25 per cent of the daily dose each 
month for four months (based upon the availability of suitable dosage forms) 
with a goal of discontinuation after a maximum of four months. 
Comparator: Usual care 

Outcomes Dyskinesia 
• Severity 
• Withdrawal dyskinesia’s - presence 
• Withdrawal dyskinesia’s - reversibility 

Behavioral relapse 
Falls 
Adverse drug withdrawal events 
Successful deprescribing 

Dates Dates: November 1991 start 
Follow-up duration: Eight months 

Funding sources Geriatric Drug Therapy Research Institute, American Society of Consultant 
Pharmacists 

Notes MMSE measured at baseline and study end, but change is not reported. 
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Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk Residents were assigned to groups by physician 
decision - not randomized. 
Group allocation was performed as a joint decision 
of the attending physician and the physician co-
investigator. 
 
"prospective non-randomized." 
 
"... residents assigned to the group... " 

Allocation 
concealment 
(selection bias) 

High risk Not blinded. 
"Prospective non-randomized single-blind..." 
 
"... residents assigned to the group... " 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Not blinded. 

Blinding of outcome 
assessment 
(detection bias) 

1 out of 5 Study says it is single-blind. However, method to 
blind the outcome assessors is not described. 
Assessment was performed by two trained nurse 
clinicians who were blinded to group assignment 
and had no access to medical records. 

Incomplete outcome 
data (attrition bias) 

Unclear risk No missing data reported, but it was unclear as to 
whether there were any drop-outs or all completed 
the study. 
No drop-outs reported. However, the exclusion 
criteria "behavioral relapse in experimental group 
subjects, necessitating reinstitution of the baseline 
neuroleptic dosage during the study period" suggests 
that drop-outs may have been recorded as 
exclusions. 

Selective reporting 
(reporting bias) 

5 out of 5 
 

The researchers probably had a pre-specified 
protocol and analysis plan. 
Dyskinesia assessment was the only pre-specified 
criteria in the method and was reported. Measures of 
behavioral relapse were taken but were not pre-
specified. MMSE was measured at baseline but 
never again so it could not be used as a measure of 
outcome. 

Confounding (non-
randomized) 

5 out of 5 
 

Method considers important confounders - other 
movement disorders and type of antipsychotic. The 
criteria for choosing groups are not stated and are a 
major confounder. 

Other bias Low risk Limited detail to make further assessment. 
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of in-patient older adults 
with dementia taking regular neuroleptics. 

Selection of the non-
exposed cohort 

Concurrent control group drawn from the same 
residential aged care facility as the exposed cohort. 

Ascertainment of exposure Ascertainment of exposure by structured interview. 

Demonstration that 
outcome of interest was 

Demonstration that outcome of interest was not 
present at start of study. 
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not present at start of study 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controlled for neuroleptic cessation. 

Outcome bias Assessment of outcome 
 

Outcome assessment by independent blind 
assessment. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up was long enough for outcomes to occur. 

Adequacy of follow-up of 
cohorts No statement about adequacy of follow-up. 

Sommers 1981110 111 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 20 enrolled, 18 completed 

Age: 73 years, range 52 to 84 years 
Sex: 14 female, 6 male 
Participants with dementia: No 
Inclusion criteria: 

• Digoxin because of previously diagnosed left ventricular failure 
• Clinically stable for at least 3 months 
• In sinus rhythm with no record of previous atrial fibrillation 

Exclusion criteria: 
• Not described 

Concomitant medicines: Other treatment remained unchanged: diuretic only 
n=10, diuretic and methyldopa n=4, diuretic and beta-blocker n=3, 
methyldopa only n=1 
Country: South Africa 
Setting: Community 

Interventions Medicine: Digoxin 
Withdrawal schedule: Abrupt 

Outcomes Clinical evaluation 
Successful deprescribing 

Dates Dates: Not described 
Follow-up duration: 15 months 

Funding sources Not declared 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk Not a randomized study design. Before-and-after 
design. 

Allocation 
concealment 
(selection bias) 

High risk 
Not concealed. No concurrent control group. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
 Patients and personnel were not blinded. 

Blinding of 
outcome assessment 

1 out of 5 
 

Systolic time intervals and echos were interpreted by 
blinded staff. 
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(detection bias) 
Incomplete 
outcome data 
(attrition bias) 

1 out of 5 
 All patients completed the trial. 

Selective reporting 
(reporting bias) 

5 out of 5 
 

Clinical assessment was pre-specified as measurement 
of systolic time intervals and M-Echo. The actual 
values were not reported although the conclusions 
from these measurements were. In the table, many 
other clinical signs and symptoms were reported 
which were in the method but not listed as outcomes. 

Confounding (non-
randomized) 

5 out of 5 
 No concurrent control group. No list of confounders. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
The intervention cohort was truly representative. 
 

Selection of the non-
exposed cohort 

There was no concurrent control group. 
 

Ascertainment of 
exposure 

No ascertainment of exposure. 
 

Demonstration that 
outcome of interest was 
not present at start of 
study 

It was demonstrated that the outcome of interest was 
not present at the start of the study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controlled for the cessation of digoxin. 

Outcome bias Assessment of outcome  Outcome of assessment was by secure record. 
Was follow-up long 
enough for outcomes to 
occur  

Follow-up was probably long enough for outcomes to 
occur. 

Adequacy of follow-up of 
cohorts Adequate follow-up of participants. 
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Straand 1993112 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 33 enrolled, 33 completed 

Age: 82 years (range 75 to 95 years) 
Sex: 25 female, 8 male 
Participants with dementia: No 
Inclusion criteria 

• 75 years of age and older 
• lived at home 
• Seen at the medical practice on two or more occasions 
• Last visit not more than 2 years previously 

Exclusion criteria: 
• Diuretic dosage increased during the last 6 months 
• Homebound or for other reasons not able to participate in the study 
• Systolic BP >220 mmHg 
• Diastolic BP > 110 mmHg 
• Heart failure, functional classes (New York Hear Association) III and IV 

Country: Norway 
Setting: Community - two health center clinics 

Interventions Medicine: Diuretic (about one-third used a thiazide, one-third took 
furosemide, and one-third were on a potassium-sparing diuretic). 
The mean duration of the diuretic treatment was 10 years. The reason for the 
diuretic use was: 

• Hypertension (n=12) 
• Heart failure (n=6) 
• Peripheral edema (n=5) 
• No identifiable reason (n=10) 

Withdrawal schedule: Not described 
Outcomes Successful deprescribing 
Dates Dates: Not described 

Follow-up duration: Six months 
Funding sources The Norwegian Medicinal Depot and The Norwegian National Health 

Association (Nasjonalforeningen for Folkehelsen) 
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
A descriptive study design. 

Allocation 
concealment 
(selection bias) 

High risk 
No concurrent control group. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Open study. 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
Open study. 

Incomplete outcome 
data (attrition bias) 

1 out of 5 No missing data. 

Selective reporting 4 out of 5  The researchers do not appear to have had a pre-
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(reporting bias) specified protocol and analysis plan. There is no 
available published protocol, but the outcomes 
are straightforward. 
Criteria used were the Criteria for re-
establishment of diuretic therapy. The criteria 
themselves were not reported, but the 
interpretation was. Separately, events leading to 
re-establishment were reported. 

Confounding (non-
randomized) 

5 out of 5 No list of confounders, no control group and no 
account taken of other medication. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Somewhat representative of the average older 
adults in the community taking diuretics. 

Selection of the non-
exposed cohort No concurrent control cohort. 

Ascertainment of exposure Ascertainment of exposure was by secure record. 
 

Demonstration that outcome 
of interest was not present at 
start of study 

Demonstrated that outcome of interest was not 
present at start of study. 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

The study controlled for diuretic cessation. 

Outcome bias Assessment of outcome  Assessment of outcome: record linkage. 
Was follow-up long enough 
for outcomes to occur  

Follow-up was long enough for outcomes to 
occur. 

Adequacy of follow-up of 
cohorts Complete follow-up - all subjects accounted for 

Tabloski 1998113 
Methods Study design: Open-label randomized placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 20 randomized 
• Active deprescribing group: 10 randomized 
• Control group: 10 randomized 

Age: 77.5 ± 7.9 years, range 64 to 91 years 
Sex: 20 female, 0 male 
Participants with dementia: No 
Inclusion criteria: 

• Female 
• Chronic user of sleep medication (used sleeping or sedating medication at 

least five nights per week for a period of at least six months) 
Exclusion criteria: 

• Centrally-acting drugs such as antidepressants, antihistamines for allergies, 
beta-blockers, narcotic pain relievers, and neuroleptic medications 

Concomitant medicines: Various including antihypertensives, diuretics, 
digitalis, non-steroidal anti-inflammatory agents, and anti-ulcer drugs 
Country: United States of America 
Setting: Community - recruited from regional senior citizens' centers 

Interventions Medicine: Diphenhydramine 25mg n=2, diphenhydramine 50mg n=1, 
lorazepam 0.5mg n=2, lorazepam 1mg n=2, flurazepam 30mg n=1, 
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nortriptyline 20mg n=1, triazolam 0.125mg n=1 
Withdrawal schedule: 
Week 1: Dose reduced by half 
Week 2: Cease 
Comparator: Placebo compared to continued treatment 
Method to identify targets: Patient-specific intervention 

Investigator-led intervention: 
Intervention by the researchers who identified 
deprescribing targets and undertook the deprescribing 
process 

Tool to identify deprescribing targets: pre-specified list of 
medications 

Outcomes Sleep complaints 
Time in Bed (minutes) 
Sleep latency (minutes) 
Total Sleep Time (minutes) 
Sleep (minutes) 
Sleep Efficiency (score) 
Longest Sleep Period (minutes) 
Number of wakes 
Wake After Sleep Onset (minutes) 

Dates Dates: Not described 
Follow-up duration: Five weeks 

Funding sources University of Connecticut Research Foundation 
Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk "Then the subjects were randomly assigned to either a drug 

withdrawal group or a non-drug withdrawal group." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk Not described 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk Placebos were provided, but these were not identical to their sleep 
medications. 
"using a placebo capsule instead of a nightly sleeping pill." 
 
"During the 2 weeks of total withdrawal, the subjects in the drug 
withdrawal group were provided with transparent sugar-filled gelatin 
capsules, with the instruction to take one each night before bedtime 
in lieu of their habitual sleeping pill. Because there were no brittle 
diabetics in the study, a small gelatin capsule was filled with 1/16 of 
a teaspoon of sugar. This inert capsule was designed to enable the 
subjects to preserve the bedtime ritual of pill taking. They were told 
of the contents of the capsule and that it might or might not affect 
their sleep." 
 
"These statements were made despite the fact that the subjects were 
told very precisely that there was only sugar in the small capsules." 

Blinding of 
outcome 
assessment 
(detection bias) 

High risk 

As above 

Incomplete Low risk It appears to be 100% follow-up. 
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outcome data 
(attrition bias) 
Selective reporting 
(reporting bias) 

Unclear 
risk 

There was no evidence of a pre-specified protocol, so it is uncertain 
if the authors followed a pre-specified data-analysis plan. However, 
the stated objectives are reported. 

Other bias Low risk  

Tannenbaum 2014114 
Methods Study design: Open-label cluster randomized controlled trial 

Number of groups: Two groups 
Participants Number of participants: 303 randomized 

• Active deprescribing group: 148 randomized, 123 completed 
• Control group: 155 randomized, 138 completed 

Age: 75.0 ± 6.5 years 
Sex: 210 female, 93 male 
Participants with dementia: No 
Inclusion criteria: 

• Minimum of five active prescriptions 
• One being an active benzodiazepine prescription (short, medium, or long-

acting) dispensed for at least three consecutive months before screening 
Exclusion criteria: 

• Diagnosis of severe mental illness 
• Dementia 
• Active prescription for any antipsychotic medication 
• Cholinesterase inhibitor or memantine in the preceding 3months 
• Residence in a long-term care facility 

Concomitant medicines: 
Country: Canada 
Setting: Community - randomized at the community pharmacy level 

Interventions Medicine: Benzodiazepine 
Withdrawal schedule: Titrated over 21 weeks with participants provided 
with a "visual 21-week tapering protocol showing a picture-based 
diminishing schedule of full-pill, half-pill, and quarter-pill consumption." 
Comparator: Usual care 

Outcomes Successful deprescribing 
Adverse drug withdrawal effects 

Dates Dates: July 2010 and November 2012 
Follow-up duration: 6 months 

Funding sources Canadian Institutes of Health Research (grant KTE-CFCL-108262) 
Notes Authors conflict of interest declaration stated: "Mr. Martin received a 

bursary from the Michel Saucier Endowed Chair in 
Pharmacology, Health, and Aging of the Faculty of Pharmacy of the 
Université de Montréal, and Drs Tannenbaum and Ahmed are clinician 
scientists funded by the Fonds de Recherche en Santé de Quebec. No other 
disclosures are reported." 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk "A full list of pharmacies within 200km of the research center was 
obtained through collaboration with the pharmacy chain’s 
headquarters. This list was randomized, and pharmacies were 
systematically contacted by the research team to assess interest in 
participating."... "A 1:1 allocation ratio was assigned by an 
independent statistician using non-stratified blocked randomization 
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for groups of four pharmacies using computer-generated random 
digits." 

Allocation 
concealment 
(selection bias) 

High risk "Group allocation was concealed from both the pharmacists and their 
clients by telling them that the intervention would be delivered to the 
clients at some point during the next year." 

Blinding of 
participants and 
personnel 
(performance bias) 

Unclear 
risk The paper stated group allocation was concealed, but the method was 

not described. 

Blinding of 
outcome 
assessment 
(detection bias) 

Low risk Blinding claimed, but method not described. 
"One investigator (P.M.) and one research nurse, blinded to group 
allocation, independently assessed outcomes according to a pre-
specified protocol." 

Incomplete 
outcome data 
(attrition bias) 

Low risk "Both intention-to-treat and per-protocol analyses were performed." 
Drop-outs seem reasonable. 

Selective reporting 
(reporting bias) 

Low risk Pre-specified outcomes have been reported. 

Other bias Low risk  

Tariot 1999115 
Methods Study design: Randomized blind placebo-controlled study with a parallel-

design 
Number of groups: Two groups 

Participants Number of participants: 51 randomized, 45 completed 
• Active deprescribing group: 27 randomized, 22 completed the wash-out 

phase 
• Control group: 24 randomized, 23 completed deprescribing phase 

Age: 86 ± 6.4 years 
Sex: Not described 
Participants with dementia: All, MMSE: 6 ± 7 

• Alzheimer's disease by National Institute of Neurological and 
Communicative Disorders and Stroke and the Alzheimer's Disease and 
Related Disorders Association criteria, n=33 

• Vascular dementia DSM-IV criteria, n=13 
• Mixed dementias, n=5 

Inclusion criteria 
• Dementia, diagnosed as: 
o criteria for probable or possible Alzheimer’s Disease of DSM-III-R and 

of the National Institute of Neurological and Communicative Disorders 
and Stroke and the Alzheimer’s Disease and Related Disorders 
Association 

o DSM-III-R criteria for vascular dementia, or 
o DSM-III-R criteria for mixed dementias 

• 60 years old or older 
• Exhibited agitation for at least 2 weeks and with sufficient intensity to 

result in a Brief Psychiatric Rating Scale score of three or higher on the 
tension, hostility, uncooperativeness, or excitement item 

• Free of acute illness as reflected by medical history examination, and 
laboratory testing 

• Designated family member to assist in the consent process 
Exclusion criteria: 

• Too agitated to tolerate protocol 
• Required treatment with other medications not permitted by protocol 
• Unable to comply with venepuncture or oral medication 
• Primary physician did not agree 
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• Already receiving carbamazepine 
• Lack of family member to provide consent 

Concomitant medicines: No psychotropic other than chloral hydrate were 
permitted or used 
Country: United States of America 
Setting: Community - four long-term care facilities in Rochester, N.Y., that 
ranged from 350 to 600 beds. Prospective subjects were referred by their 
multidisciplinary care teams 

Interventions Medicine: Carbamazepine 
Withdrawal schedule: Not described 
Comparator: Deprescribing placebo 

Outcomes Brief Psychiatric Rating Scale 
Physical Self-Maintenance Scale 
Clinical Global Impressions scale 
MMSE 
Adverse effects 

Dates Dates: Not described 
Follow-up duration: 24 weeks total. Eight weeks of blinded treatment, 
followed by three weeks deprescribing, and then 12 weeks open treatment. 

Funding sources "Supported by grants from the National Institute on Aging to the Rochester 
Area Pepper Center (AG 10463) and the Rochester Alzheimer's Disease 
Core Center (AG 08665) and by Monroe Community Hospital. 
Carbamazepine and placebo were donated by Ciba-Geigy Corporation, 
Summit, N.J." 

Notes *Data taken from the end of the wash-out period, not from the period after 
the medicine was re-administered. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Unclear 
risk 

The method is not defined. 
 
"6-week, randomized, multisite, parallel-group study of placebo 
versus optimal doses of carbamazepine. The randomization was 
blocked by site." 

Allocation 
concealment 
(selection bias) 

High risk 
The deprescribing phase was not blinded. 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk The deprescribing phase was not blinded.  
"to investigate whether clinical benefits observed with 
carbamazepine therapy in the initial 6-week phase of the study 
would diminish significantly during wash-out as assessed by raters 
blinded to the original treatment condition." 

Blinding of outcome 
assessment (detection 
bias) 

Low risk "after the initial 6-week blinded phase, experimental therapy was 
stopped for 3 weeks ("wash-out"), at the end of which (week 9) 
ratings were performed by clinicians who had performed the 
ratings in the placebo-controlled phase and remained blinded to the 
original treatment condition." 

Incomplete outcome 
data (attrition bias) 

High risk As-treated analysis. 

Selective reporting 
(reporting bias) 

High risk Significant deviation. 
 
"The design was changed for administrative reasons after several 
subjects were enrolled when we received funding to perform a 
larger, simpler, parallel-group study." 
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Other bias Low risk  

Tham 1989116 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 36 randomized, 31 completed 
• Abrupt deprescribing group: 15 completed 
• Titrated deprescribing group: 16 completed 

Age: 81.7 ± 7.1 years, range 69 to 98 years 
Sex: 26 female, 5 male 
Participants with dementia: Unclear. Mild to moderate confusion for 70% of 
participants 
Inclusion criteria: Not described 
Exclusion criteria: Not described 
Country: Ireland 
Setting: Hospital - All patients in the Geriatric Medical Unit of the Belfast 
City Hospital 

Interventions Medicine: Temazepam 
Withdrawal schedule and comparator: 

• Abrupt withdrawal (switched straight to a placebo for 10 days) 
• Gradual withdrawal (5mg temazepam for 4 days, 2mg temazepam for 4 

days, placebo for 2 days) 
Outcomes Hours of sleep 

Number of times awake 
Dates Dates: Not described 

Follow-up duration: 17 days 
Funding sources Not disclosed 
Notes Limited detail 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

Not described 
 
"Patients were then randomized to either abrupt or gradual 
withdrawal of temazepam." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk Not described 

Blinding of 
participants and 
personnel 
(performance bias) 

Unclear 
risk 

Text states that a placebo was used, but no additional information 
given. 
 
"The patients in the abrupt withdrawal group were given placebo for 
10 days while those in the gradual withdrawal group were given 
temazepam 5 mg for 4 days, 2mg for 4 days and then placebo for 2 
days. The temazepam and placebo tablets were supplied by 
Farmitalia Carlo Erba." 

Blinding of outcome 
assessment 
(detection bias) 

Unclear 
risk As above 

Incomplete outcome 
data (attrition bias) 

High risk Outcomes are assessed "as-treated" rather than intention-to-treat. 
The risk of bias is increased as: 
(a) we are not told which group the five drop-outs were in. 
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(b) the drop-outs were "2 refused their medication most nights due 
to confusion and three were discharged from hospital earlier than 
expected". It is plausible that these reasons are potentially related to 
the intervention. 

Selective reporting 
(reporting bias) 

Low risk No pre- published protocol available. The stated objective was 
straight forward, and the outcome reported. 

Other bias Unclear 
risk 

As thioridazine 12.5mg could have been given, its use should have 
been reported. Only one patient was mentioned as having required 
thioridazine, but this was in the context of no sleep at all. It was not 
stated how many patients required thiroidazine overall. Since this 
drug can be used for insomnia, this is an important possible 
confounding factor 
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Thapa 1994 117 
Methods Study design: Non-randomized controlled study 

Number of groups: Two group 
Participants Number of participants: 271 participants 

• Active deprescribing group: 64 enrolled 
• Control group: 207 enrolled 

Age: 82.6 ± 7.7 years 
Sex: 199 female, 72 male 
Participants with dementia: Yes, baseline MMSE 11.73 
Inclusion criteria 

• Antipsychotic users 
• Aged 65 years and over 
• Residents at baseline and follow-up 

Exclusion criteria: 
• Not described 

Concomitant psychotropic medicines: 18.7% used benzodiazepines, cyclic 
antidepressants, or other anxiolytics/sedatives 
Country: United States of America 
Setting: Residential aged care facilities - 12 residential aged care facilities 

Interventions Medicine: Antipsychotics, baseline dose (chlorpromazine equivalence): 
89.4mg ± 193.2 
Withdrawal schedule: Not described 
Comparator: Continued treatment compared to withdrawn treatment 

Outcomes Psychotropic medicine use 
Behavioral problems assessed using the Nursing Home Behavior Problem 
Scale 
Psychiatric symptoms assessed using the Brief Psychiatric Rating Scale 
Function 
Activities of daily living assessed using Lawton's Physical Self-Maintenance 
Scale 
Cognition assessed using MMSE 
Geriatric Depression Scale 
Abnormal Involuntary Movement Scale 

Dates Dates: July 1991 to December 1992 
Follow-up duration: Six months 

Funding sources Grant 89308-G from the John A Hartford Foundation, New York, New York 
and by a cooperative agreement (#FD-U-000073-08) with the Food and Drug 
Administration, Bethesda, Maryland. Dr. Thapa received support from a 
CIBA-GEIGY fellowship in Pharmacoepidemiology award. 

Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
Not a randomized study design. 

Allocation 
concealment 
(selection bias) 

5 out of 5 
Open study. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Open study. 

Blinding of 
outcome 

5 out of 5 Open study. 



Page 510Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 192	

assessment 
(detection bias) 
Incomplete 
outcome data 
(attrition bias) 

3 out of 5 The researchers took this in to account and both 
accounted for the reasons for missing outcome data, ad 
imputed missing data using appropriate methods. 
 
"Because many residents could not complete all of the 
planned assessments, we minimized loss of information 
and potential bias from exclusions by conducting 
separate analyses for each of the different sets of 
measurements. We abstracted demographic and drug use 
data and sought nursing home staff ratings of behavior 
problem frequency for all baseline antipsychotic users, 
assessed psychiatric symptoms in assenting subjects who 
were not blind, deaf, or critically ill (defined as someone 
with a terminal disease or recovering from a major 
illness), and obtained several standard measures of 
function for residents who could follow simple 
directions and provide informed consent." 
 
 
The group that the drop-outs were allocated to was not 
reported in the paper. Given the association between 
antipsychotic use and mortality, more detail would have 
been informative: 
 
"death (n = 22), hospitalization (n = 20), and transfer to 
other nursing homes ( n = 7) were the primary reasons 
for the attrition." 

Selective reporting 
(reporting bias) 

5 out of 5 Mean change reported rather than absolute numbers. 
Study objectives not clearly described, so not possible to 
know if the study is free of selective outcome reporting. 
All the outcomes were reported but not in sufficient 
detail that could be included in a meta-analysis: Nursing 
Home Behavior Problem Scale, Brief Psychiatric Rating 
Scale, or Function scales. 

Confounding (non-
randomized) 

5 out of 5 
 

All antipsychotics grouped together i.e. low potency and 
high potency. Hard to judge what affect the education 
program would have. 
Educational intervention facility-wide rather than simply 
deprescribing as an intervention. This holistic approach 
makes it. 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of 

the exposed cohort 
Somewhat representative of the average older adult 
inpatients with dementia. 
 

Selection of the non-
exposed cohort 

Selection of the non-exposed cohort: drawn from a 
different source. 
 

Ascertainment of 
exposure Ascertainment of exposure was by secure record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Yes. 



Page 511Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 193	

Comparability bias Comparability of 
cohorts on the basis of 
the design or analysis 

The study controlled for cessation of antipsychotics. 

Outcome bias Assessment of outcome  Assessment of outcome: record linkage. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up was long enough for outcomes to occur. 

Adequacy of follow-up 
of cohorts 

Follow-up rate: 
Death (n =22) 
Hospitalization (n = 20) 
Transfer to other nursing homes ( n = 7) 
Other reasons not stated. Group withdrawals were from 
not stated. 

Tse 2008118 
Methods Study design: Randomized double-blind, placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 11 randomized, 10 completed 
• Active deprescribing group: 6 randomized, 5 completed 
• Control group: 5 randomized, 5 completed 

Age: 82.0 ± 10.1 years 
Sex: 7 females, 4 males 
Participants with dementia: Yes, all - MMSE below 19 was an inclusion 
criteria 
Mean (SD) MMSE: 9.20 ± 8.58 
Inclusion criteria: 

• Parkinsonism (defined as requiring the presence of bradykinesia and at 
least one of the following: rest tremor, rigidity, or postural instability) 

• Dementia, defined as MMSE below 19 
• Already being treated with levodopa 
• Not on any other anti-PD medications for at least 30 days before inclusion 

into the study. 
Exclusion criteria: 

• Current or past treatment with antipsychotic medications 
• History of central nervous system structural lesions such as cerebral mass 

lesions 
• Stroke 

Country: United States of America 
Setting: Residential aged care facility 

Interventions Medicine: Levodopa 
Withdrawal Schedule: Not described 
Comparator: Placebo compared to continued treatment 

Outcomes MMSE 
Unified Parkinson's Disease Rating Scale 
Nursing assistant behavioral detection form 
Hoehn and Yahr staging scale 
Motor and behavioral deterioration as assessed by the blinded floor 
physician 

Dates Dates: Not described 
Follow-up duration: 32 days 

Funding sources The Leir Foundations, the Dextra Baldwin McGonagle Foundations and the 
Joseph E. and Norma G. Saul Foundation. 

Notes  
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Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

Not described: 
 
"Subjects were randomized into two groups: one group would 
undergo levodopa withdrawal (experimental group) and the second 
group (control group) would continue on their levodopa medication 
regimen." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk Not described 

Blinding of 
participants and 
personnel 
(performance bias) 

Unclear 
risk 

Method of blinding not described. However, blinding claimed, so 
probable that this was done. 
The study is described as randomized and double-blind. No method 
of blinding participants (e.g. placebo) is mentioned. Literal reading 
of the text indicates the number of tablets was progressively reduced. 
I think the participants would know whether the tablets were reduced 
or not. 

Blinding of 
outcome assessment 
(detection bias) 

Unclear 
risk 

Personnel and assessors were blinded as shown in the text below 
though blinding method not described: 
 
"The motor part of the Unified Parkinson’s Disease Rating (UPDRS-
III) was assessed by neurologists (W.T. and W.K.) who were blinded 
to the subjects' medication status." 
"The resident's nursing assistant who was blinded to medication 
status completed the Nursing Assistant Behavioral Detection form, a 
validated instrument consisting of items assessing for behavioral, 
functional and cognitive changes in nursing home residents." 
"Daily assessments were also carried out by the nursing home floor 
physician, also blinded as to the subjects' medication status, to 
evaluate for any adverse effects after dopaminergic medication 
withdrawal." 

Incomplete 
outcome data 
(attrition bias) 

Unclear 
risk 

It appears that there were no missing data except for one patient who 
developed a fever. Since this one patient represents 10% of the study 
population and the fever could have been caused by the intervention, 
it makes the risk of bias unclear. 
Because one patient in the experimental group developed an adverse 
event after T3, this patient's assessments were censored from the 
data at T4. 

Selective reporting 
(reporting bias) 

High risk The Hoehn and Yahr staging scale outcomes were not reported in the 
study. 
Unified Parkinson’s Disease Rating - yes 
Hoehn and Yahr - NO 
MMSE - yes 
Nursing Assistant Behavioral Detection - yes 
Floor Physician - yes 

Other bias High risk "The other subcomponents of the Unified Parkinson’s Disease 
Rating were not assessed, as these all involve assessment of 
symptomatology by history, which could not be reliably obtained in 
this severely cognitively impaired population." 
No mention of doses of levodopa was made. The rate of tapering 
was constant (100mg every 3 days) but the starting point may have 
been variable. It is possible that tapering at this speed could produce 
neuroleptic malignant syndrome, which would manifest as a fever 
and stiffness. These are the very symptoms that the patients showed 
after withdrawal. 
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My opinion is that the intervention could cause serious side effects 
depending on the levodopa starting dose and that the methodology in 
this study has not taken this in to account. 

Tsunoda 2010119 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 30 enrolled, 24 completed 

Age*: 79.1 ± 8.9 years (range 50 - 77 years) 
Sex: 13 females, 17 males 
Participants with dementia: Yes 

• 7 participants diagnosed with dementia 
• 23 not diagnosed with dementia 

Baseline MMSE: 21.6 ± 4.8, range: (8–29) 
Inclusion criteria: 

• None stated 
Exclusion criteria: 

• History of substance abuse within 6 months of the study 
• Significant medical condition that required immediate referral to 

specialists 
• Individuals whose physician judged their participation inappropriate 

Country: Japan 
Setting: Residential aged care facility - Kusonoki-en, a nursing home 
affiliated with Minamihannou Hospital, in Saitama, Japan between August 
2007 and August 2009. It has 98 beds for people aged 60 and older. 
Approximately half the residents have dementia. 

Interventions Medicine: 
Benzodiazepines: 

• Brotizolam n=8 
• Flunitrazepam n=7 
• Etizolam n=6 
• Quazepam n=4 
• Estazolam n=4 
• Nitrazepam n=2 
• Flurazepam n=2 
• Diazepam n=1 

Withdrawal schedule: Weekly reduction of 25% from baseline each week for 
three weeks 

Outcomes Stability of body 
Neuropsychological status 
Critical Flicker Fusion Test 
Leeds Sleep Evaluation Questionnaire  

Dates Dates: August 2007 and August 2009 
Follow-up duration: Eight weeks 

Funding sources The authors do not state the funding source for the current study. However, 
they disclose, "Dr. Uchida has received speaker’s honoraria, manuscript fees, 
or grants from the Japanese Society of Clinical Neuropsychopharmacology, 
Pfizer Health Research Foundation, Mochida Memorial Foundation, 
GlaxoSmithKline, Otsuka, Dainippon Sumitomo Pharma, Janssen 
Pharmaceutical, and Pfizer within the past 5 years. Dr. Suzuki has received 
fellowship awards from the Japanese Society of Clinical 
Neuropsychopharmacology, Government of Canada Post- Doctoral Research 
Fellowship, and Kanae Foundation. Dr. Watanabe has received speaker’s 
honoraria, advisory fees, or grants from Pfizer, GlaxoSmithKline, Meiji, 
Dainippon Sumitomo Pharma, Janssen Pharmaceutical, Eli Lilly, Otsuka, 
Kyowa Hakko Kirin, and Astellas within the past 5 years." 



Page 514Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

	 196	

Notes *age range given as 50 - 77. However, facility has beds for people 60 years 
and over, and the mean age is 79.1 years. 
The authors state: "Conflict of interest None known." 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk 
Not a randomized study design. 

Allocation 
concealment 
(selection bias) 

High risk 
No concurrent control group. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
 Open group. 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 
 Open group. 

Incomplete 
outcome data 
(attrition bias) 

5 out of 5 
 

As-treated analysis. 
 
Four subjects withdrew prematurely due to insomnia 
and thus failed to do the end-point assessment. The 
baseline medicine was reintroduced, and they 
recovered. 
 
Two subjects reduced their dose to 50 and 67% and 
then refused further tapering. They were excluded from 
end-point assessment. 
All 30 patients were accounted for, but non-completers 
were excluded from the analysis. The reason that these 
patients dropped out could have been directly related to 
the outcome of the intervention. 

Selective reporting 
(reporting bias) 

5 out of 5 
 

The outcome criteria were vague. In the intro, only 
sleep was mentioned. In the procedure, trunk 
movements and cognitive measures were mentioned. 
The aim of the paper is unclear. 
An a priori published protocol was not available, and 
the study reports on outcomes that were not specified. 

Confounding (non-
randomized) 

5 out of 5 
 

No concurrent control group. 
Before-and-after measurements to assess change - no 
control group, so no measurement to assess if the 
change was affected by factors other than 
deprescribing benzodiazepine. 
No list of confounding factors considered before the 
study but mentioned in discussion. The use of non-
benzodiazepine sedatives e.g. chlorpromazine should 
be considered. 

Other bias High risk At least one outcome was only measured at end-point, 
so subjective when the authors state that it indicated 
better sleep than before intervention. This outcome is 
retrospectively assessed, and, therefore, subject to 
recall bias. 

Newcastle-Ottawa scale 
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Selection bias Representativeness of the 
exposed cohort 

Truly representative of the average older adult in 
residential aged care with dementia who uses a 
benzodiazepine medicine for sleep. 
 

Selection of the non-
exposed cohort No concurrent control group. 

Ascertainment of 
exposure Ascertainment of exposure was by secure record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Demonstrated that outcome of interest was not present 
at start of study. 

Comparability bias Comparability of cohorts 
on the basis of the design 
or analysis 

The study controlled for benzodiazepine withdrawal. 

Outcome bias Assessment of outcome 
 

Assessment of outcome: record linkage. 
 

Was follow-up long 
enough for outcomes to 
occur 
 

Follow-up was long enough for outcomes to occur. 
 

Adequacy of follow-up 
of cohorts 

Follow-up probably long enough. Four subjects 
withdrew prematurely due to insomnia and thus failed 
to do the end-point assessment. The baseline medicine 
was reintroduced, and they recovered. two subjects 
reduced their dose to 50 and 67% and then refused 
further tapering. They were excluded from end-point 
assessment. 

Ulfvarson 2003120 
Methods Study design: Open-label randomized placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 70 randomized 
• Intervention deprescribing group, 35 randomized 
• Control group: 35 randomized 

Age: 84.1 ± 7.8 years 
Sex: 47 female, 23 male 
Participants with dementia: No 
Inclusion criteria: 

• Residents of participating aged care facilities 
• Older than 75 years 
• Treated with SSRI drugs for more than 6 months 
• Without any documented indication or symptoms of depression or anxiety 

disorder according to the DSM-IV diagnostic criteria 
• Montgomery-Asberg Depression Rating Scale score less than or equal to 

12 
Exclusion criteria: 

• Dementia 
• History of depression or anxiety 

Concurrent medicines: 7.1 ± 2.2 
Country: Sweden 
Setting: Residential aged care facilities - Stockholm area of Sweden, 11 
nursing homes, with a total of 800 patients 

Interventions Medicine: antidepressants (citalopram 10mg n=4, citalopram 20mg n=25, 
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citalopram 30mg n=1, citalopram 40mg n=2, sertraline 50mg n=2, sertraline 
100mg n=1) 
Duration of therapy before study: 2.4 +/- 1.5 years 
Withdrawal schedule: Halving the dose for a few days before cessation 

Outcomes Montgomery-Asberg depression rating scale 
Global assessment of functioning 
Health index 
Symptom assessment form 
Symptoms of side effects of SSRI drug treatment 
Death at one year 

Dates Dates: Not described 
Follow-up duration: 12 months 

Funding sources The authors state, "We are grateful to The Swedish Foundation for Health 
Care Sciences and Allergy Research and the Federation of County Councils, 
Stockholm County Council, R&D Department." It is probable this is the 
funding source, but this is not explicitly stated. 

Notes  

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Low risk "The process of randomization was performed by closed, 
unmarked envelopes containing a note stating either 
‘‘intervention’’ or ‘‘control’’. Stratification for sex was not 
performed." 

Allocation concealment 
(selection bias) 

Unclear risk Not described, nor is the study claimed to be blinded. 
The process of randomization was performed by closed, 
unmarked envelopes containing a note stating either 
‘‘intervention’’ or ‘‘control’’. 

Blinding of participants 
and personnel 
(performance bias) 

High risk 
As above 

Blinding of outcome 
assessment (detection 
bias) 

High risk 
As above 

Incomplete outcome data 
(attrition bias) 

High risk The analysis is as-treated. 

Selective reporting 
(reporting bias) 

Low risk There is evidence of a pre-specified protocol though this was 
not published publicly. The stated objectives are reported. 

Other bias Low risk Not identified. 

Van Der Velde 2007121 122 
Methods Study design: Case-control study 

Number of groups: Two groups 
Participants Number of participants: 141 enrolled, 139 completed 

• Intervention deprescribing group: 75 participants 
• Control group: 64 participants 

Age: 78.4 ± 5.2 years 
Sex: 105 female, 36 male 
Participants with dementia: unclear - MMSE: 27.0 ± 2.8 
Inclusion criteria: 

• 65 years or over 
• History of falling 
• MMSE of 21 points or higher (out of 30 points) 
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• Able to walk 10 meters without a walking 
Exclusion criteria: 

• None stated 
Concomitant medicines: 6.2 ± 2.6 medicines 
Country: The Netherlands 
Setting: Community - All new consecutive referrals to our geriatric out-
patient clinic and the diagnostic day center 

Interventions Medicine: Medicines that increase the risk of falls 
Psychotropic drugs, sedatives, antidepressants, neuroleptics, cardiovascular 
drugs, antihypertensives, nitrates, antiarrhythmics, nicotinic acid, beta-
adrenoreceptor blocker eye drops, analgesics, anti-vertigo preparations, 
hypoglycemics, urinary antispasmodics and others. 
Withdrawal schedule: “stopped abruptly, if safely possible, or else reduced 
in dose over a  -month period to a lower dose or to complete withdrawal” 
Comparator: Deprescribing compared to usual care 
Method to identify targets: Patient-specific intervention: investigator-led 
intervention: 

Intervention by the investigators who identified deprescribing 
targets and undertook the deprescribing process 
Tool to identify deprescribing targets: Pre-specified list of target 
medications 

Outcomes Risk of a fall during follow-up 
Mobility Testing 

Dates Dates: 1 April 2003 and ended 30 November 2004 
Follow-up duration: Two months 

Funding sources This study was funded by Erasmus University MC, and by funds from 
Merck Sharp & Dohme, and Will-Pharma. The study’s sponsors had no role 
in the design and conduct of the study, in the collection, analysis, and 
interpretation of the data, or in the preparation, review, or approval of the 
manuscript 

Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

Unclear risk Cohort study, not randomized. The active (deprescribing) 
group participants were those who had one or more drugs 
discontinued that may contribute to the risk of falls. The 
control (continued medicine) group were those who did 
not use a medicine that increased the risk of falls or used 
one that could not be deprescribed. 
 
"We were able to withdraw one or more falls-risk 
increasing drugs in 75 out of the 139 patients. In 67 
patients, falls-risk increasing drugs were discontinued 
and in eight patients falls-risk increasing drugs doses 
were reduced. For the other 64 fallers, falls-risk 
increasing drugs withdrawal was not possible, either 
because they did not use falls-risk increasing drugs, or 
because the falls-risk increasing drugs could not be 
discontinued. Also in eight patients, falls-risk increasing 
drugs withdrawal was attempted but failed." 

Allocation 
concealment 
(selection bias) 

High risk 
Not concealed. 

Blinding of 
participants and 

5 out of 5 Not blinded. 
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personnel 
(performance bias) 
Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 

Not blinded. 

Incomplete 
outcome data 
(attrition bias) 

5 out of 5 Relative results reported. 
There was no missing outcome data in the first paper, but 
absolute values were not stated. 
 
In the second paper, it was given as an as-treated value, 
which was significant when there was no explanation as 
to how the subgroup was selected. 

Selective reporting 
(reporting bias) 

5 out of 5 There was a pre-specified study protocol approved by a 
Human Research Ethics Committee, however, without a 
pre-specified published protocol, it is unclear if they 
adhered to the analysis plan. It is, however, likely that 
they did so, and the stated objectives are reported. 

Confounding (non-
randomized) 

5 out of 5 Control group not equivalent at baseline - not a true 
control group. 
"withdrawal of falls-risk increasing drugs is already 
implemented in Dutch and international falls guidelines, 
rendering it unethical not to withdraw falls-risk 
increasing drugs in patients presenting with a fall. 
Therefore, we performed a prospective cohort study in 
which we compared the effect of drug withdrawal on the 
incidence of falls with a group of patients in whom falls-
risk increasing drugs withdrawal was not possible." 
No description of the subgroup in paper 2. 

Other bias High risk No explanation on how the subgroup was chosen: 
 
"At the end of follow-up (mean duration 6.7 months), a 
subgroup (65%) was asked back for second testing. This 
was done for logistical reasons (limited personnel and 
equipment were available) and selection for second 
testing was random, depending only on the availability of 
the testing room and personnel." 
 
Industry-sponsored study, though authors state the 
sponsors had no further role in the paper. 

Newcastle-Ottawa scale 
Selection bias Is the case definition 

adequate? Yes. 

Representativeness of 
the exposed cohort 

Consecutive or obviously representative series of cases. 
 

Selection of the non-
exposed cohort 

Community controls (but selected from a different 
community). 
 

Definition of Controls No history of disease (end-point) i.e. risk of falls. 

Comparability bias Comparability of 
cohorts on the basis of 
the design or analysis 

The study controlled for the risk of falls. 

Outcome bias Assessment of outcome 
 

Assessment of outcome is by self-report. 
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Same method of 
ascertainment for cases 
and controls  

Yes. 

Non-Response rate Same rate for both groups. 

van Kraaij 2000123-125 
Methods Study design: Randomized placebo-controlled double-blind controlled study 

with a parallel-design 
Number of groups: Two groups 

Participants Number of participants: 32 randomized, 29 completed 
• Intervention deprescribing group: 21 enrolled, completed 
• Control group: 11 enrolled, completed 

Age: 75 ± 1 years 
Sex: 17 female, 15 male 
Participants with dementia: No 
Inclusion criteria 

• Current heart failure New York Heart Association functional class I–III 
Use of furosemide 20–80 mg/day 

• Previous history of congestive heart failure 
• At least two of dyspnea on exertion or at rest, orthopnoea, paroxysmal 

nocturnal dyspnea, or peripheral edema 
• At least one of jugular venous distension, rales, or pulmonary vascular 

congestion on chest X-ray 
Exclusion criteria: 

• Systolic blood pressure 170 mmHg and/or 
• Diastolic blood pressure 90 mmHg 
• Absence of regular sinus rhythm 
• Angina pectoris (New York Heart Association class II or higher) 
• Current overt congestion 
• Significant valvular disease 
• Any mitral valve stenosis 
• Aortic valve stenosis 
• Pulmonary hypertension 
• Myocardial ischemia on stress testing with or without anginal complaints 

Concomitant medicines: 4.8 ± 2.8 medicines 
Country: The Netherlands 
Setting: Community 

Interventions Medicine: Diuretic 
Withdrawal schedule: Dose halved for one week, and then placebo 
Comparator: Placebo compared to continued treatment 

Outcomes Successful deprescribing 
Changes at three months 
Blood pressure 
Temporary differences 

Dates Dates: Not stated 
Follow-up duration: Three months 

Funding sources Netherlands Program for Research on Aging (NESTOR), Utrecht, The 
Netherlands, which is funded by the Ministry of Education, Culture, and 
Science, and the Ministry of Health, Welfare, and Sports, The Hague, The 
Netherlands. 

Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
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Random sequence 
generation (selection 
bias) 

Low risk Probably done, however, method not adequately 
described. 
 
"... patients were randomly assigned in a 2:1 ratio 
to a withdrawal group and a continuation group, 
respectively, balancing for age, gender, 
cardiovascular medications, and daily furosemide 
dose." 
 
"Appropriate independent randomization was 
tested with chi-square and Fisher’s exact tests for 
proportions and t-tests for continuous variable." 

Allocation 
concealment 
(selection bias) 

Unclear risk 
Not described. 

Blinding of 
participants and 
personnel 
(performance bias) 

Unclear risk Placebo not described, but probably done. 
 
"Patients then began a 1-week dose-halving 
regimen followed by placebo in the withdrawal 
group; patients in the continuation group matched 
furosemide dosages with the previous dosage." 
 
"...Canisius-Wilhelmina Hospital Nijmegen, for 
preparing blinded medication sets..." 

Blinding of outcome 
assessment (detection 
bias) 

Unclear risk Blinding method not described, but claimed. 
"The echocardiographic assistants and 
cardiologists were blinded to the randomization 
result." 

Incomplete outcome 
data (attrition bias) 

Unclear risk It appears to have complete outcome data though 
many outcomes pertinent to the systematic review 
are only presented in figures, or as the change 
from baseline rather than absolute numbers. 

Selective reporting 
(reporting bias) 

Unclear risk A study protocol was written and approved by a 
Human Research Ethics Committee via to 
starting, however, it is unclear if the outcomes 
reported were those in the pre-specified data-
analysis plan. 
 
There were three papers written from the one 
study that included 32 participants, so it is 
possible that additional outcomes have been 
reported that were not originally intended. 

Confounding (non-
randomized) 

Unclear risk 
 

Other bias Low risk  
Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Selected group of users 
 

Selection of the non-
exposed cohort 

Selection of the non-exposed cohort: drawn from 
a different source 

Ascertainment of exposure Ascertainment of exposure: secure record 

Demonstration that outcome 
of interest was not present 
at start of study 

Demonstrated that outcome of interest was not 
present at start of study 

Comparability bias Comparability of cohorts on The study controlled for withdrawal of falls 
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the basis of the design or 
analysis 

inducing drugs 

Outcome bias Assessment of outcome 
 

Assessment of outcome by self-report 
 

Was follow-up long enough 
for outcomes to occur  

Follow-up not long enough for outcomes to occur 
(at least 1 year needed) 

Adequacy of follow-up of 
cohorts 

Follow-up rate adequate 1% in the first paper but 
no statement about the second 

Van Reekum 2002126 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 34 randomized, 18 completed 
• Active deprescribing group: 17 randomized, 11 completed 
• Control group: 17 randomized, 7 completed 

Age: 84.4 ± 4.6 years 
Sex: 16 female, 17 male 
Participants with dementia: All 

• MMSE: 8.8 ± 8.6 
• Length of time since dementia onset: 5.9 ± 33 years 
• Dementia type, Alzheimer's Disease n=10, vascular Dementia n=4, 

dementia not otherwise specified n=3 
Inclusion criteria: 

• Dementia 
• Currently receiving antipsychotics for 6 months or greater 

Exclusion criteria: 
• History of antipsychotic discontinuation having failed, because of a 

clinically significant increase in psychosis or agitation (as indicated by the 
treating physician reinstating antipsychotic treatment or increasing the 
dose) in the past 6 months 

• History of schizophrenia 
• Antipsychotic use intended only for the treatment of nausea 
• Diagnosis of delirium DSM-IV criteria 
• Global rating score of three on the Behavioral Pathology in Alzheimer’s 

Disease Rating Scale at the time of screening, a week before the start of the 
study, or within the 2 weeks of the pre-trial period 

Concomitant medicines: Standard order for lorazepam 0.5-1mg every 8 
hours as required for agitation. All other as required medicines for behavior 
were discontinued. 
Country: Canada 
Setting: Residential aged care facilities - two residential aged care facilities, 
and the geriatric chronic care floors of an academic health science center 

Interventions Medicine: Antipsychotics 
• Risperidone n=12 
• Thioridazine n=6 
• Loxapine n=6 
• Perphenazine n=3 
• Olanzapine n = 3 
• Haloperidol n=2 
• Nozinan n = 1 

• Treatment Follow-up duration: 1.8 ± 1.9 years 
• Daily baseline dose (in chlorpromazine equivalence): 24.9 ± 15.9mg 

Withdrawal schedule: 
• Week 1: half the original dose 
• Week 2: quarter of the original dose 
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• Week 3: cease 
Comparator: Placebo compared to continued therapy 

Outcomes Behavioral Pathology in Alzheimer’s Disease Rating Scale 
Neuropsychiatric Inventory 
Retrospective Overt Aggression Scale 
Cognitive Function assessed by the MMSE and Mattis Dementia Rating 
Scale 
Functional level assessed by the Blessed Dementia Scale - activities of daily 
living and motivational behavior sub-scale 
Extrapyramidal symptoms assessed by the Extrapyramidal Symptom Rating 
Scale 
Clinical global impression scale 
Behavioral deteriorations leading to study withdrawal 
Lorazepam use as required 

Dates Dates: Not described 
Follow-up duration: 26 weeks 

Funding sources Alzheimer Society of Canada. Dr. van Reekum is supported by the Kunin-
Lunenfeld Applied Research Unit of Baycrest Center and is engaged in 
further research supported by the Alzheimer’s Society of Canada. 

Notes Few absolute numbers reported - predominantly descriptive, and relative 
outcomes reported. 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Low risk "A random number table was used to allocate subjects to receive 
either continued antipsychotic treatment at the current dose or to 
receive identical placebo." 

Allocation 
concealment 
(selection bias) 

Unclear 
risk Not described. 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk 
"During all study periods, medications, including placebo, were 
placed into identical capsules to maintain blindness." 

Blinding of 
outcome 
assessment 
(detection bias) 

Unclear 
risk Not described for outcome assessors. 

Incomplete 
outcome data 
(attrition bias) 

High risk It appears that those who dropped out of the study were excluded 
from the analysis other than to assess if the two groups were similar in 
their dropout rates. 
 
"The total number of subjects who were withdrawn from the study 
early was 16, with ten in the placebo group and six in the active 
treatment group. Therefore, the rate of early study withdrawal was 
58.8% in the placebo group and 37.5% in the active treatment group. 
The difference in the rate of early study withdrawal was not 
statistically significant (relative risk [= 1.57,95%confidence interval 
[CI] 0.76-3.26). Subjects were withdrawn from the study early due to 
medical illness (1 participant: 2 participants), death (1 participant: 2 
participants), extrapyramidal symptoms (3 participant: 0 participants), 
and exacerbation of behavioral problems (4 participant: 3 
participants). All of these differences were statistically non-significant 
at p > 0.1 (Fisher’s Exact Test). Much of the difference in overall 
apparent early study withdrawal rate appears to be accounted for by 
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the three subjects in the placebo group who were withdrawn because 
of worsening of extrapyramidal symptoms." 

Selective reporting 
(reporting bias) 

High risk The following outcomes were not reported: 
 
- Neuropsychiatric symptoms (assessed using Neuropsychiatric 
Index) 
- Aggression (assessed using Retrospective Overt Aggression Scale), 
- Extrapyramidal signs (assessed using Extrapyramidal Symptom 
Rating Scale), 
- Cognitive functioning (assessed by MMSE) 
- Functional outcome (assessed by the Blessed Dementia Scale) 
 
The presentation of the results was slightly imprecise with use of the 
descriptor "trend" many times. If this had been supplemented by more 
raw data rather than only p-values, better interpretation may be 
possible. 

Other bias Low risk Funding appears independent. 

Walma 1993127 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 15 enrolled 

Age: 78 years (range 67 to 90 years) 
Sex: 11 female, 4 male 
Participants with dementia: No 
Inclusion criteria: 

• Age 65 or older 
• Currently· using diuretics for six months or longer 
• Patient at the participating general practice 

Exclusion criteria: 
• Hypertension for less than one year, even if it was treated and well 

controlled 
• Unsatisfactorily regulated hypertension (defined as more than one 

measurement over 165/95 mmHg) 
• Documented medical history of one or more episodes of acute left-sided 

congestive heart failure 
• Heart failure scores over three points based on anamnesis and physical 

examination, adapted from a scoring system reported by Georghiade et al 
• Edema caused by renal or hepatic disease, hypercalcemia, or glaucoma 
• Unable to adequately answer simple questions about his/her health status, 

according to the general practitioner 
Country: The Netherlands 
Setting: Community - one general practice of approximately 2,000 patients 
in Schoonhoven, a small town (population 11,000) located 20 miles east of 
Rotterdam in The Netherlands 

Interventions Medicine: Diuretics 
• Indication for use were: heart failure (n=7), hypertension (n=2), heart 

failure plus hypertension (n=1), ankle edema (n=1), and unknown (n=4) 
Withdrawal schedule: 

• Thiazides and furosemide in daily dosages of <40 mg were stopped 
abruptly 

• Frusemide daily dosages of 40 mg were halved during one week before 
complete withdrawal 

Outcomes Successful deprescribing 
Blood pressure 
Heart failure score 
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Weight 
Ankle circumference 

Dates Dates: Not described 
Follow-up duration: Six months 

Funding sources Dutch Organization for Scientific Research  
Notes  

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Not randomized. 

Allocation 
concealment 
(selection bias) 

High risk 
Open study. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 

Not blinded. 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
Not blinded. 

Incomplete outcome 
data (attrition bias) 

1 out of 5 No missing data. 

Selective reporting 
(reporting bias) 

5 out of 5 Outcome measures were pre-specified as  
Heart failure 
Systolic BP 
Diastolic 
Request of patient 
Four outcomes are reported in a single sentence 
with only the change and significance reported, 
rather than absolute values before or after 
deprescribing. 

Confounding (non-
randomized) 

5 out of 5 A large number of confounders were excluded. 
The study protocol was approved by an ethics 
committee, though as it was not published it is 
unclear how thorough the analysis plan was or if 
the authors adhered to it. However, the stated 
objectives are reported. 

Other bias Unclear risk No conflicts of interest reported. 
Insufficient detail to establish other potential 
sources of bias. 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort 
Selected group of users. 
 

Selection of the non-
exposed cohort 

No description of the derivation of the non-
exposed cohort. 
 

Ascertainment of exposure Ascertainment of exposure by structured 
interview. 
 

Demonstration that outcome 
of interest was not present 

Demonstrated that outcome of interest was not 
present at start of study 
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at start of study 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

The study controlled for withdrawal of diuretics. 

Outcome bias Assessment of outcome 
 Outcomes assessment by structured interview. 

Was follow-up long enough 
for outcomes to occur 
 

Follow-up was not long enough for outcomes to 
occur. 

Adequacy of follow-up of 
cohorts Complete follow-up - all subjects accounted for. 
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Walma 1997 128 
Methods Study design: Randomized double-blind placebo-controlled study with a 

parallel-design 
Number of groups: Two groups 

Participants Number of participants: 202 randomized 
• Active deprescribing group: 102 randomized 
• Control group: 100 randomized 

Age: 76 ± 1 year 
Sex: 151 female, 51 male 
Participants with dementia: No 
Inclusion criteria 

• Aged 65 or more 
• Receiving diuretics for at least six months 
• No overt heart failure 
• No hypertension, where hypertensionwas  defined as mean of three blood 

pressure values (two measured at successive home visits and one obtained 
from the medical file) > 180/100 mm Hg 

Exclusion criteria: 
• History of acute heart failure 
• Symptoms of heart failure during the previous three months 
• Manifest heart failure 
• Use of frusemide at dosages over 80 mg daily 
• Hypertension: mean of three blood pressure values (two measured at 

successive home visits and one obtained from the medical file) > 180/100 
mm Hg 

• Hypercalciuria 
• Nephritic syndrome 
• Glaucoma 
• Use of fixed combinations of diuretics with beta-blockers or ACE-

inhibitors 
• Combination therapy of alpha-blockers, diuretics, and vasodilators for 

hypertension 
• Use of a diuretic for which no placebo was available 
• Noncompliance during the run-in phase 
• Regular general practitioners refused to cooperate 

Country: The Netherlands 
Setting: Community 

Interventions Medicine: Diuretics - frusemide 32%, thiazides (alone or in combination 
with triamterene) 66%, or triamterene alone in 2%) 
Withdrawal schedule: Patients with baseline frusemide dose: 

• 40 mg daily halved the dose for one week 
• 80 mg daily halved the doe for two weeks 

Comparator: Continued therapy compared to placebo 
Outcomes Successful deprescribing 

Changes in systolic and diastolic blood pressures 
Dates Dates: Not described 

Duration: Six months 
Funding sources Dutch Organization for Scientific Research (NWO, Research Grant nr 920-

01173). 
Notes The authors declare: "Conflict of interest: None." 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence Low risk After stratification by age (65 - 79 and > 80 years) and type of 
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generation (selection 
bias) 

diuretic, each patient was randomly assigned to placebo (the 
withdrawal group) or continuation of diuretic therapy (the control 
group). 
Blocks of four sets of study medication each consisted of two 
placebo and two genuine packages, which were consecutively 
assigned to enrolled patients. 

Allocation 
concealment 
(selection bias) 

Low risk Randomization lists and numbered sets of study medication were 
generated by the trial pharmacist of the Academic Hospital, who 
also produced sealed envelopes with decoding 
information for emergencies. 

Blinding of 
participants and 
personnel 
(performance bias) 

Low risk "The patients correctly guessed whether they were allocated to the 
withdrawal or the control group in 62% of cases while their 
doctors guessed correctly in 65%. The data analysist (EPW) was 
blinded until the allocation codes had been entered in the SPSS 
spreadsheet." 
 
"The similarity of genuine and placebo tablets ensured the 
impossibility of recognizing them by color, form, or taste." 

Blinding of outcome 
assessment (detection 
bias) 

Low risk 
As above 

Incomplete outcome 
data (attrition bias) 

Low risk 100% follow-up 

Selective reporting 
(reporting bias) 

Low risk All stated outcomes in the paper are reported. 

Other bias Low risk Independent funding 

Watts 2008129 
Methods Study design: Open-label non-randomized trial as an extension to a 

randomized, double-blind placebo-controlled trial with a parallel-design 
Number of groups: Two groups 

Participants Number of participants: 759 enrolled, 599 completed 
• Intervention group: 361 enrolled, 290 completed 
• Control group: 398 enrolled, 309 completed 

Age: 68.5 ± 7.5 years 
Sex: 759 female, 0 male 
Participants with dementia: No 
Inclusion criteria: 

• Female 
• At least 5 years post-menopausal 
• Under 85 years 
• Had either two or more vertebral fractures or one vertebral fracture and 

low spinal bone mineral density (T-score ≤−2) 
Exclusion criteria: 

• Not described 
Concomitant medicines: 1000 mg of calcium daily and, if baseline serum 25-
hydroxyvitamin D levels were low, received vitamin D supplementation 
Country: United States of America 
Setting: Community 

Interventions Medicine: Risedronate 5mg daily for three years 
Withdrawal schedule: Not described 
Comparator: Placebo risedronate 5mg daily for three years then deprescribed 

Outcomes Bone Mass Density of the femoral neck 
Bone Mass Density of the lumbar spine 
Urine NTX 
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Serum bone-specific alkaline phosphatase 
New vertebral fractures 
New non-vertebral fractures 

Dates Dates: Not described 
Follow-up duration: Four years total - three years treatment and one year 
deprescribing 

Funding sources Grants from Procter & Gamble Pharmaceuticals, Cincinnati, Ohio, and 
Sanofi-Aventis Pharma, Bridgewater, New Jersey. 

Notes Authors stated: "Dr. Watts receives honoraria for lectures from Amgen, 
Novartis, Procter & Gamble and Sanofi-Aventis; 
consulting fees from Amgen, Eli Lilly, Kyphon, Novartis, Procter & 
Gamble, Roche and Sanofi-Aventis; and research support through 
Amgen, Eli Lilly, Novartis, Procter & Gamble and Solvay. Dr. Chines is a 
former employee of Procter & Gamble and owns Procter & Gamble shares. 
He is currently an employee of Wyeth. Dr. McKeever is a consultant for 
Procter & Gamble, Merck and Roche and receives research grants from 
Procter & Gamble, Merck, Lilly and Roche. Dr. McClung receives research 
grants from Amgen, Eli Lilly, Merck, Novartis, Procter & Gamble, and 
Roche. He receives consulting fees from Amgen, Eli Lilly, Merck, Novartis, 
Procter & Gamble, Roche and Sanofi-Aventis. He is a member of speaker’s 
bureaus for Eli Lilly, Merck, Procter & Gamble, and Sanofi-Aventis. Dr. 
Zhou and Dr. Grauer are full-time employees of Procter & Gamble and own 
stocks of the company." 
Additional information sought, but not received. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

Unclear risk Allocation based on group assignment from the parent 
study. 
Patients were randomly assigned in the original study. 
all women who completed the 3-year treatment period 
were given the option of remaining in the study for the 
fourth year, where active treatment and placebo were 
discontinued but calcium and vitamin D 
supplementation was continued as before. 
 
No method of randomization was given therefore bias 
marked as unclear. 

Allocation 
concealment 
(selection bias) 

Unclear risk Allocation based on group from parent study. 
 
"Except for 121 women who had bone biopsies at the 
end of year three, all women who completed the 3-year 
treatment period were given the option of remaining in 
the study for the fourth year, where active treatment and 
placebo were discontinued but calcium and vitamin D 
supplementation was continued as before." 
 
"Patients and clinical personnel remained blinded to the 
original treatment assignments throughout the 4 years of 
observation." 
It appears that all women were treated identically who 
remained in the study for the fourth year. Therefore, 
allocation remained blinded. 

Blinding of 
participants and 
personnel 
(performance bias) 

1 out of 5 They knew they had been deprescribed, but remained 
blinded as to whether they had previously used the 
active treatment or not. 
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"Patients and clinical personnel remained blinded to the 
original treatment assignments throughout the 4 years of 
observation." 

Blinding of 
outcome 
assessment 
(detection bias) 

1 out of 5 

As above. 

Incomplete 
outcome data 
(attrition bias) 

1 out of 5 
Intention-to-treat analysis. 

Selective reporting 
(reporting bias) 

5 out of 5 Adverse event data were collected but not reported. 
It appears that the researchers had a pre-specified 
protocol and analysis plan. 
Outcomes were not pre-specified for the one year 
extension study. Events and measurements were 
reported. 

Confounding (non-
randomized) 

2 out of 5 Concurrent control for placebo treatment. 
It appears that groups were balanced at baseline. 

Other bias High risk Would have been useful to see comparison between 
those who remained on risedronate compared to those 
who withdrew. 
This study was funded by grants from Procter & Gamble 
Pharmaceuticals, Cincinnati, Ohio, and Sanofi-Aventis 
Pharma, Bridgewater, New Jersey. 

Newcastle-Ottawa scale 
Selection bias Representativeness of 

the exposed cohort 
Appears representative sample of post-menopausal 
women with osteoporosis. 
 

Selection of the non-
exposed cohort 

The concurrent control group was drawn from the same 
population at the baseline of the parent study. 
 

Ascertainment of 
exposure 

Ascertainment of exposure was by secure record. 
 

Demonstration that 
outcome of interest was 
not present at start of 
study 

Demonstrated that outcome of interest was not present at 
start of study. 

Comparability bias Comparability of 
cohorts on the basis of 
the design or analysis 

Study controlled for bisphosphonate/placebo 
deprescribing. 

Outcome bias Assessment of outcome 
 Outcome assessment by independent blind assessment. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up probably not long enough for outcomes to 
occur. 
 

Adequacy of follow-up 
of cohorts Complete follow-up - all subjects accounted for. 
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Weber 2008 130 
Methods Study design: Cluster randomized controlled study 

Number of groups: Two groups 
Participants Number of participants: 620 randomized, 495 completed 

• Intervention deprescribing group: 413 randomized at 15 clinic sites, 337 
completed 

• Control group: 207 randomized at three clinic sites, 158 completed 
Age: 76.9 years 
Sex: 492 female, 128 male 
Participants with dementia: Yes, seven participants - severity not noted 
Inclusion criteria: 

• Age 70 or older 
• Four or more active prescription medications prescribed within the past 

year 
• One or more psychoactive medications prescribed within the past year 
• Geisinger Health Plan Medicare+Choice coverage 

Exclusion criteria: 
• None stated 

Concomitant medicines: 7.65 per participant 
Country: United States of America 
Setting: Community - Geisinger Health System is an integrated delivery 
system that serves a 40-county area of over 2.5 million persons in largely 
rural central and north-eastern Pennsylvania 

Interventions Medicine: Polypharmacy, specific focus on psychoactive medications, 
presence of polypharmacy, and the presence of medications at inappropriate 
doses 
Withdrawal schedule: Not described 
Comparator: Usual care 
Method to identify targets: Patient-specific intervention: medication review:   

Recommendation by clinical pharmacist or geriatrician 
with expertise in geriatric pharmacology with the review 
sent via an electronic medicines record 
Recommendation to primary physician 

Tool to identify deprescribing targets: No tool identified	
Outcomes Medication use 

Falls, percentage of participants who reported at least one fall 
Dates Dates: Start October 2002 

Follow-up duration: 15 months 
Funding sources Agency for Healthcare Research and Quality. The authors declare that "The 

sponsor had an advisory role in the design and methods. Data 
collection, analysis, and preparation of the paper were carried out 
independently by the researchers." 

Notes The authors declared "Conflict of Interest: None disclosed." 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation 
(selection bias) 

Unclear 
risk 

Randomization method not described. Stated only: 
"We then randomized clinic sites to receive either the intervention or 
usual care. Fifteen clinic sites received the electronic intervention, 
whereas three clinic sites served as controls. Randomization occurred 
according to clinic site, not physician, to avoid the potential 
confounding effect of communication about the intervention among 
physicians and/or cross-covering of patients within the practice. " 

Allocation 
concealment 

High risk Not concealed. 
Avoidance of staff awareness of the activity at other sites. 
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(selection bias)  
"No forums where fall prevention was discussed or the guideline was 
publicized were conducted." 

Blinding of 
participants and 
personnel 
(performance bias) 

High risk The study was not blinded, but through the separation of sites, it is 
unclear if the participants were aware of the interventions. The 
doctors, however, were aware of it as they were the targets of the 
intervention. 

Blinding of 
outcome 
assessment 
(detection bias) 

High risk 

As above 

Incomplete 
outcome data 
(attrition bias) 

Unclear 
risk 

It is not clear if there was an as-treated or intention-to-treat analysis. 
Although it was stated that the drop-outs were similar in both groups, 
reasons were not given. 

Selective reporting 
(reporting bias) 

Low risk The study design was approved, but it is not known if there was a 
pre-specified analysis plan that the authors followed. 
The two criteria specified in the method were falls and 
polypharmacy. These were both reported. 

Other bias High risk No conflicts of interest. There are a number of weaknesses in the 
methodology based around the outcome criteria. The two chosen 
criteria are very general and leave no room for other confounding 
factors, which are likely to be significant. This is addressed in the 
discussion by the authors. 
The inclusion criterion was too broad in that any one psychoactive 
medication was the minimum. Similarly, the effect of compliance 
was not accounted for - patients may well have been handling their 
own medications in which case the total number of medications 
becomes significant. 

Wilkins 1985131 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Number of participants: 19 enrolled, 19 completed 

Age: 84.9 years 
Sex: 16 female, 3 male 
Participants with dementia: No 
Inclusion criteria: 

• Resident at participating aged care facility 
• Taking digoxin 

Exclusion criteria: 
• Atrial fibrillation 
• Congestive heart failure 

Country: United States of America 
Setting: Residential aged care facilities - a single 62 bed residential aged care 
facility 

Interventions Medicine: Digoxin, started in patients because of: atrial fibrillation (n=1), 
congestive heart failure (n=3), no identifiable reason (n=15) 
Withdrawal schedule: Not described 

Outcomes Adverse drug withdrawal effects 
Pulse 
Weight 

Dates Dates: Not described 
Duration: 4 months 

Funding sources St. Elizabeth Hospital Medical Center 
Notes Limited detail 
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Additional information sought to find duration of follow up, but not 
received. 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation (selection 
bias) 

High risk 
Observational study. 

Allocation 
concealment (selection 
bias) 

High risk 
Not concealed. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
 Open study. 

Blinding of outcome 
assessment (detection 
bias) 

5 out of 5 
 There are no absolute numbers given pulse and 

blood pressure for all participants. 

Incomplete outcome 
data (attrition bias) 

1 out of 5 
 No missing data. 

Selective reporting 
(reporting bias) 

5 out of 5 
 

There is no evidence of a pre-specified protocol 
and analysis plan. The stated objectives are 
unclear, so it is uncertain if outcome reporting is 
selective. 

Confounding (non-
randomized) 

5 out of 5 
 

No control group. The methods section is 
insufficiently developed to ascertain if other 
sources of bias may be present.  

Other bias Unclear risk The methods section is insufficiently developed 
to ascertain if other sources of bias may be 
present. Insufficient participant detail given to 
judge if the groups were equivalent at baseline. 

Newcastle-Ottawa scale 
Selection bias Representativeness of the 

exposed cohort No description of the derivation of the cohort. 

Selection of the non-exposed 
cohort 

No concurrent cohort group. 
 

Ascertainment of exposure Ascertainment of exposure was by secure 
record. 

Demonstration that outcome 
of interest was not present at 
start of study 

Demonstration that outcome of interest was not 
present at start of study. 

Comparability bias Comparability of cohorts on 
the basis of the design or 
analysis 

The study controlled for digoxin therapy. 

Outcome bias Assessment of outcome 
 Assessment of outcome by structured interview. 

Was follow-up long enough 
for outcomes to occur  

Follow-up probably would have needed to be 
longer for outcomes to occur. 

Adequacy of follow-up of 
cohorts Complete follow-up - all subjects accounted for. 
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Yedidya 2012132 
Methods Study design: Open-label randomized controlled study with a parallel-design 

Number of groups: Two groups 
Participants Number of participants: 20 randomized, 20 completed 

• Intervention deprescribing group: 10 randomized, 10 completed 
• Control group: 10 randomized, 10 completed 

Age, tapering group: 65.9 ± 5.0 
Age, abrupt cessation group: 63.2 ± 7.6 
Sex: 5 females, 15 males 
Inclusion criteria: 

• Patients with coronary artery disease 
• Underwent percutaneous coronary intervention with bare metal stent 

placement 
• Stent surgery was at Rabin Medical Center (Petah-Tikva, Israel) 
• Treated with clopidogrel 75 mg daily and aspirin 100 mg for 3 months 

after the intervention and were scheduled to discontinue clopidogrel 
treatment after 3 months 

Exclusion criteria: 
• Required repeat intervention 
• Specific contraindication to using aspirin or clopidogrel 
• Concurrent treatment with warfarin 
• Severe bleeding diathesis 
• Myocardial infarction (ST-elevated myocardial infarction or non-ST-

elevated myocardial infarction) 
• Thrombocytopenia (\100 9 103 cells/mm3) 
• Anemia (hemoglobin less than 10 grams/dl) 
• Renal insufficiency (creatinine[2.5 mg/dl) 
• History of major comorbid illness that would prevent participation in the 

full duration of the study 
Country: Israel 
Setting: Community 

Interventions Medicine: Clopidogrel after 3 months insertion of a bare metal stent 
Comparator and withdrawal schedule: Participants were randomized to: 

1. Tapering group: a pre-specified tapering regimen over four weeks with 
clopidogrel 75 mg every other day 

2. Abrupt cessation group: immediate discontinuation of clopidogrel 
"Both groups continued to receive daily treatment of 100 mg aspirin 
throughout the study period, and afterwards." 

Outcomes Hematological end-points (surrogate end-points) e.g. platelet aggregation 
Clinical events (bleeding or Ischemic) 

Dates Dates: Not described 
Duration: 24 months 

Funding sources "Funding: There are no sources of financial support for this research." 
Notes The authors stated: "There are no potential sources of conflict for this 

research." 

Risk of bias table 

Bias Authors' 
judgment Support for judgment 

Random sequence 
generation (selection 
bias) 

Unclear risk 
Randomization is stated to have occurred, but not described. 

Allocation concealment 
(selection bias) 

High risk The study does not appear to have been blinded or concealed. 

Blinding of participants High risk The study does not appear to have been concealed. 
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and personnel 
(performance bias) 
Blinding of outcome 
assessment (detection 
bias) 

High risk 
The study does not appear to have been concealed. 

Incomplete outcome 
data (attrition bias) 

Low risk The authors did not report on drop-outs. It appears that this may 
have been as there were no withdrawals. 

Selective reporting 
(reporting bias) 

Unclear risk There was a pre-specified protocol though it is unclear how 
closely the researchers adhered to this. 
All stated outcomes were reported, but it is unclear what the 
actual pre-specified end-points were. 
 
The stated objective was "Accordingly, we aimed to assess the 
effect of a pre-specified clopidogrel tapering strategy on platelet 
reactivity in this population." While this was reported, clinical 
events were also reported. 

Other bias Low risk No conflicts reported. 
Other concurrent medications may have had an effect on 
platelet functions e.g. SSRIs. 

Yeh 2013133 
Methods Study design: Prospective cohort study 

Number of groups: Two groups 
Participants Number of participants: 67 enrolled, 53 completed 

• Intervention deprescribing group: 40 enrolled, 32 completed 
• Control group: 27 enrolled, 21 completed 

Age: 83.4 ± 4.4 years 
Sex: 0 females, 40 males 
Participants with dementia: Yes (diagnosis of dementia was confirmed by 
neurologists based on the DSM-IV criteria) 

• Baseline MMSE: 9.2 ± 6.5 
• Baseline Modified Barthel Index: 73.0 ± 18.1 

Inclusion criteria: 
• Diagnosis of dementia was confirmed by neurologists based on the DSM-

IV criteria 
Exclusion criteria: 

• Primary diagnosis of major psychotic disorder 
• Mental retardation 
• Recent aggravation of behavioral and psychological symptoms of dementia 
• Recent major deterioration in health status 
• Short life expectancy 

Concomitant medicines: 4.6 ± 2.3 
Country: Taiwan 
Setting: Residential aged care facility (dementia care unit of a Veteran Home 
(which is similar to the retirement communities) 

Interventions Medicine: 
• Antipsychotics n=29, 76%: risperidone, quetiapine 
• Antidepressants n=19, 50%: fluvoxamine, trazodone, paroxetine, 

sertraline, fluoxetine, doxepin 
• Beta-blockers 3 (8%): atenolol 
• Benzodiazepine 1 (3%): alprazolam 

Withdrawal schedule: Slowly tapered off or switched to alternatives with 
lower anticholinergic burden according to the recommendations from the 
research team 
Education program  

Trainer: Investigators (doctors) 
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Trainee: Primary care physicians at the aged care facilities 
Training material: “designed to reduce the overall use of 
anticholinergic medications by improving the selection of their use” 
Training duration: Educational material delivered by mail 

Tool to identify deprescribing targets: Clinician-Rated Anticholinergic Score 
(CR-ACHS) and pre-specified list of target medications 

Outcomes Clinician-Rated Anticholinergic Score 
MMSE 
Modified Barthel Index 
Hospital admissions 

Dates Dates: Not described 
Duration: 12 weeks 

Funding sources Veteran Affairs Commission, Executive Yuan, Republic of China (Taiwan) 
Notes Declared conflicts of interest: "All authors declare no financial support or 

relationship that may pose conflicts of interest." 

Risk of bias table 
Bias Authors' judgment Support for judgment 
Random sequence 
generation 
(selection bias) 

High risk Assigned by ability to adhere to the research protocol. 
 
Case-control design. 
 
" Residents were assigned to the intervention group if 
the primary care team could adhere to the research 
protocol and the remaining residents were assigned to 
the reference group receiving conventional care." 

Allocation 
concealment 
(selection bias) 

High risk 
Open trial. 

Blinding of 
participants and 
personnel 
(performance bias) 

5 out of 5 
 Open trial. 

Blinding of 
outcome 
assessment 
(detection bias) 

5 out of 5 
 Open trial. 

Incomplete 
outcome data 
(attrition bias) 

5 out of 5 
 

14 (20.9%) participants had been hospitalized, so they 
were withdrawn from the interventional program 
Hospitalization reasons were given, and some could 
have been related to the intervention. 
Participants were withdrawn if hospitalized. As this 
could conceivably be related to the intervention, this 
increases a high risk of bias. 

Selective reporting 
(reporting bias) 

2 out of 5 The primary outcome of the present study was 
anticholinergic burden. Other clinical outcomes 
including cognitive and functional status of each 
participant were also assessed. The safety of reducing 
anticholinergic burden was evaluated by subsequent 
hospital admissions and mortality. 
These were all reported. 
No pre-published protocol available, however, the 
reported outcomes are similar to the stated objectives. 
14 (20.9%) participants had been hospitalized, so they 
were withdrawn from the interventional program. 
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Confounding (non-
randomized) 

5 out of 5 Residents were assigned to the intervention group if 
their primary care team consented to adhere to the 
research protocol and the remaining residents were 
assigned to the control group. 
No measure of total anticholinergic load taken, 
procholinergic drugs not considered. 

Other bias High risk The list of anticholinergic drugs includes risperidone, 
which has virtually no anticholinergic potential. This 
brings into doubt the validity of the educational 
program. 
It is not clear whether the educational program was 
being tested or the intervention of withdrawing 
anticholinergics. Since both interventions were run 
together, the methodology cannot distinguish between 
effects. 
The study relied on the general practitioner of the 
participant to implement changes based on the 
researcher-provided educational material and patient 
information. It is not clear as to what extent the reliance 
on the general practitioner to implement change affected 
the outcomes, as this means it was also reliant on his 
judgment of his patient. 
 
"The experimental general practitioner received our 
educational messages by mail, which presented 
medication-related anticholinergic adverse effects, 
categorical summaries of anticholinergic drugs in the 
literature, the Clinician-Rated Anticholinergic Score, 
baseline medication use and total Clinician-Rated 
Anticholinergic Score of each resident, and the proposed 
alternatives." 

Newcastle-Ottawa scale 

Selection bias Representativeness of 
the exposed cohort Selected group of users. 

Selection of the non-
exposed cohort 

The selection of the concurrent control group was drawn 
from those residents whose primary care team did not 
consent to their participation. Therefore, there is a strong 
possibility of a significant difference between them. 

Ascertainment of 
exposure Ascertainment of exposure was by secure record. 

Demonstration that 
outcome of interest was 
not present at start of 
study 

They demonstrated that the drug was present at the start 
of the intervention period. 

Comparability bias Comparability of 
cohorts on the basis of 
the design or analysis 

The study controlled for reduction in anticholinergic 
load. 

Outcome bias Assessment of outcome 
 Assessment of outcome was by record linkage. 

Was follow-up long 
enough for outcomes to 
occur  

Follow-up was probably long enough for outcomes of 
interest to occur. 

Adequacy of follow-up 
of cohorts Follow-up rate 79.1% but no description of those lost 

Footnotes 
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All values are mean, standard deviation unless otherwise stated. 
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eResults 2: Reasons for study exclusion and references 
Aamodt 1988 134 
Reason for exclusion Participants aged less than 65 years. 
Adams 1997135 
Reason for exclusion Participants aged less than 65 years. 
Ahmed 2000136 
Reason for exclusion Participants aged less than 65 years. 
Ahmed 2007137 
Reason for exclusion Participants aged less than 65 years. 
Albaladejo 2004138 
Reason for exclusion Participants aged less than 65 years. 
Albright 1985139 
Reason for exclusion Participants aged less than 65 years. 
Angiolillo 2006140 
Reason for exclusion No relevant outcomes. 
Apud 2003141 
Reason for exclusion Participants aged less than 65 years. 
Arnold 2014142 
Reason for exclusion Participants aged less than 65 years. 
 Ashton 1987143 
Reason for exclusion Participants aged less than 65 years. 
Atkinson 2007144 
Reason for exclusion Participants aged less than 65 years. 
Aull 2012145 
Reason for exclusion Participants aged less than 65 years. 
Avorn 1992146 
Reason for exclusion Participants aged less than 65 years. 
Aylett 1999147 
Reason for exclusion Participants aged less than 65 years. 
Baillargeon 2003148 
Reason for exclusion No relevant outcomes. 
Baker 1983149 
Reason for exclusion Participants aged less than 65 years. 
Baldwin 2001150 
Reason for exclusion Participants aged less than 65 years. 
Baldwin 2006 151 
Reason for exclusion Participants aged less than 65 years. 
Bally 2013 152 
Reason for exclusion Participants aged less than 65 years. 
Barker 2005 
Reason for exclusion Participants aged less than 65 years. 
Barkin 2003 153 
Reason for exclusion Participants aged less than 65 years. 
Bashir 1994 154 
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Reason for exclusion Participants aged less than 65 years. 
Belda 2006 155 
Reason for exclusion Participants aged less than 65 years. 
Belleville 2008 156 
Reason for exclusion Participants aged less than 65 years. 
Benazzi 1998 157 
Reason for exclusion Study design not suitable for inclusion. 
Benazzi 1999 158 
Reason for exclusion Study design not suitable for inclusion. 
Beving 1996 159 
Reason for exclusion No relevant outcomes. 
Björnsson 2006 160 
Reason for exclusion Participants aged less than 65 years. 
Bogetto 2002 161 
Reason for exclusion Participants aged less than 65 years. 
Boisdin 2012 162 
Reason for exclusion No relevant outcomes. 
Bone 2004 163 
Reason for exclusion Participants aged less than 65 years. 
Boots 2002 164 
Reason for exclusion Participants aged less than 65 years. 
Borison 1988 165 
Reason for exclusion Participants aged less than 65 years. 
Bourin 1995 166 
Reason for exclusion Participants aged less than 65 years. 
Boyd 1998 167 
Reason for exclusion Study design not suitable for inclusion 
Branford 1996 168 
Reason for exclusion Participants aged less than 65 years. 
Bretler 2012 169 
Reason for exclusion This study is data-linkage so cannot ascertain if it is non-compliance, 

deprescribing, or both. 
Broderick 2011170 
Reason for exclusion Not deprescribing: this study is non-compliance. 
Bromfield 1989 171 
Reason for exclusion Participants aged less than 65 years. 
Browning 1994 172 
Reason for exclusion Not deprescribing: this study is drug substitution.  
Bruce 1995 173 
Reason for exclusion Participants aged less than 65 years. 
Buchanan 1994 174 
Reason for exclusion Participants aged less than 65 years. 
Burgio 2008 175 
Reason for exclusion Participants aged less than 65 years. 
Butler 2009 176 
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Reason for exclusion Participants aged less than 65 years. 
Callaghan 1988 177 
Reason for exclusion Participants aged less than 65 years. 
Cavanagh 2004 178 
Reason for exclusion Participants aged less than 65 years. 
Chan 2009 179 
Reason for exclusion Study inadequately described to determine relevance, no clear intervention 
Charlot 2012 180 
Reason for exclusion Study design not suitable for inclusion: study uses data-linkage so unsuitable 

as it cannot be determined if it was deprescribing or non-compliance. 
Charney 1982 181 
Reason for exclusion Participants aged less than 65 years. 
Chataway 1993 182 
Reason for exclusion Participants aged less than 65 years. 
Chen 2007 183 
Reason for exclusion Not English language. 
Cheng 2006 184 
Reason for exclusion Study design not suitable for inclusion. 
Christiansen 1981 185 
Reason for exclusion Participants aged less than 65 years. 
Christiansen 2000 186 
Reason for exclusion Participants aged less than 65 years. 
Christodoulou 1982 187 
Reason for exclusion Participants aged less than 65 years. 
Churchyard 1999 188 
Reason for exclusion Participants aged less than 65 years. 
Cohen 1984 189 
Reason for exclusion Participants aged less than 65 years. 
Collet 2009 190 
Reason for exclusion No relevant outcomes. 
Cook 1986 191 
Reason for exclusion Participants aged less than 65 years. 
Coskun 2007 192 
Reason for exclusion Participants aged less than 65 years. 
Cote 1977 193 
Reason for exclusion Participants aged less than 65 years. 
Coulson 2008 194 
Reason for exclusion Study design not suitable for inclusion. 
Coupland 1996 195 
Reason for exclusion Participants aged less than 65 years. 
Créac'H 2011 196 
Reason for exclusion Participants aged less than 65 years. 
Croft 1986 197 
Reason for exclusion Participants aged less than 65 years. 
Daiello 2009 198 
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Reason for exclusion Study design not suitable for inclusion: study uses data-linkage so unsuitable 
as it cannot be determined if it was deprescribing or non-compliance. 

Danish 1984 199 
Reason for exclusion Participants aged less than 65 years. 
Dannenberg 1987 200 
Reason for exclusion Participants aged less than 65 years. 
Davids 2006 201 
Reason for exclusion Participants aged less than 65 years. 
De Rosa 2001 202 
Reason for exclusion Participants aged less than 65 years. 
Diehl 2011 203 
Reason for exclusion No relevant outcomes. 
Djukanovic 2011 204 
Reason for exclusion Participants aged less than 65 years. 
Djukanovic 2014 205 
Reason for exclusion Participants aged less than 65 years. 
Douketis 2007 206 
Reason for exclusion Participants aged less than 65 years. 
Doyle 1994 207 
Reason for exclusion Participants aged less than 65 years. 
Drake 1991 208 
Reason for exclusion Participants aged less than 65 years. 
Drake 1991a 209 
Reason for exclusion Participants aged less than 65 years. 
Dream 2011 210 
Reason for exclusion Participants aged less than 65 years. 
Duncan 1988 211 
Reason for exclusion Participants aged less than 65 years. 
Duncan 1990 212 
Reason for exclusion Participants aged less than 65 years. 
Fahrleitner-Pammer 2011 213 
Reason for exclusion This study combined the outcome data from those who were deprescribed 

and those who were non-compliant. 
Falch 1979 214 
Reason for exclusion Participants aged less than 65 years. 
Fardet 2013 215 
Reason for exclusion Study design not suitable for inclusion: study uses data-linkage so unsuitable 

as it cannot be determined if it was deprescribing or non-compliance. 
Farmer 2006 216 
Reason for exclusion Participants aged less than 65 years. 
Faulhaber 2013 217 
Reason for exclusion Participants aged less than 65 years. 
Fava 2007 218 
Reason for exclusion Participants aged less than 65 years. 
Fern-Pollak 2004 219 
Reason for exclusion Not deprescibing: participants were asked to omit a single dose. 
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Fernandez 1983 220 
Reason for exclusion Participants aged less than 65 years. 
Fernando 1986 221 
Reason for exclusion Study design not suitable for inclusion. 
Fick 2004 222 
Reason for exclusion No relevant outcomes. 
Fillit 2010 223 
Reason for exclusion Study design means that those people who were deprescribed cannot be 

separated from those who stopped for other reasons (e.g. drug cost). 
Findlay 1989 224 
Reason for exclusion Thioridazine has been withdrawn from the market. 
Fleischhauer 1975 225 
Reason for exclusion Participants aged less than 65 years. 
Fleming 1990 226 
Reason for exclusion Participants aged less than 65 years. 
Fontaine 1984 227 
Reason for exclusion Participants aged less than 65 years. 
Ford 2014 228 
Reason for exclusion Participants aged less than 65 years. 
Forman 1994 229 
Reason for exclusion Participants aged less than 65 years. 
Fournet 2000 230 
Reason for exclusion Not deprescribing. 
Freeman 1962 231 
Reason for exclusion Participants aged less than 65 years. 
Fyer 1987 232 
Reason for exclusion Participants aged less than 65 years. 
Gallassi 1986 233 
Reason for exclusion Participants aged less than 65 years. 
Gallassi 1987 234 
Reason for exclusion Participants aged less than 65 years. 
Gallego 2013 235 
Reason for exclusion Although other vitamin K antagonists that are coumadin derivatives are 

available on the market, acenocoumarol is not available on the market; 
acenocoumarol is not available in Australia. 

Galve 2005 236 
Reason for exclusion Participants aged less than 65 years. 
Garciaborreguero 1991 237 
Reason for exclusion Participants aged less than 65 years. 
Garfield 1966 238 
Reason for exclusion Participants aged less than 65 years. 
Genewein 1996 239 
Reason for exclusion Participants aged less than 65 years. 
Ghaemi 2010 240 
Reason for exclusion Participants aged less than 65 years. 
Gheorghiade 1983 241 
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Reason for exclusion Participants aged less than 65 years. 
Gibson 1992 242 
Reason for exclusion Participants aged less than 65 years. 
Gilbert 1993 243 
Reason for exclusion No relevant outcomes. 
Glazer 1989 244 
Reason for exclusion Participants aged less than 65 years. 
Glazer 1990 245 
Reason for exclusion Participants aged less than 65 years. 
Gnjidic 2013 246 
Reason for exclusion Study design not suitable for inclusion. 
Gorgels 2005 247 
Reason for exclusion Participants aged less than 65 years. No relevant outcomes. 
Gorgels 2007 248 
Reason for exclusion Participants aged less than 65 years. 
Gormley 1986 249 
Reason for exclusion Participants aged less than 65 years. 
Gotto 2014 250 
Reason for exclusion Participants aged less than 65 years. 
Graboys 1986 251 
Reason for exclusion Participants aged less than 65 years. 
Green 1990 252 
Reason for exclusion Participants aged less than 65 years. 
Greenspan 2002 253 
Reason for exclusion Participants aged less than 65 years. 
Greig 2003 254 
Reason for exclusion Participants aged less than 65 years. 
Gretchen 2009 255 
Reason for exclusion No relevant outcomes. 
Grove 1972 256 
Reason for exclusion Participants aged less than 65 years. 
Gwilt 1983 257 
Reason for exclusion Participants aged less than 65 years. 
Hagen 2011 258 
Reason for exclusion Participants aged less than 65 years. 
Hajak 1998 259 
Reason for exclusion Participants aged less than 65 years. 
Hamdy 1995 260 
Reason for exclusion Study design not suitable for inclusion. 
Hamzat 2012 261 
Reason for exclusion No relevant outcomes. 
Harris 1997 262 
Reason for exclusion Participants aged less than 65 years. 
Harrison 1995 263 
Reason for exclusion Not deprescribing. 
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Heeschen 2002 264 
Reason for exclusion Participants aged less than 65 years. 
Hefferna.A, 1971 265 
Reason for exclusion Participants aged less than 65 years. 
Heilman 2011 266 
Reason for exclusion Participants aged less than 65 years. 
Heiss 2008 267 
Reason for exclusion Participants aged less than 65 years. 
Hessen 2006 268 
Reason for exclusion Participants aged less than 65 years. 
Hessen 2007 269 
Reason for exclusion Participants aged less than 65 years. 
Hessen 2008 270 
Reason for exclusion Participants aged less than 65 years. 
Hessen 2011 271 
Reason for exclusion Participants aged less than 65 years. 
Higgitt 1990 272 
Reason for exclusion Participants aged less than 65 years. 
Himei 2006 273 
Reason for exclusion Participants aged less than 65 years. 
Ho 1994 274 
Reason for exclusion Participants aged less than 65 years. 
Ho 2010 275 
Reason for exclusion Study design not suitable for inclusion: study uses data-linkage so unsuitable 

as it cannot be determined if it was deprescribing or non-compliance. 
Hoehnsar.R, 1968 276 
Reason for exclusion Participants aged less than 65 years. 
Hopkins 1982 277 
Reason for exclusion Participants aged less than 65 years. 
Horrocks 1973 278 
Reason for exclusion Participants aged less than 65 years. 
Hsin 2001 279 
Reason for exclusion Participants aged less than 65 years. 
Hu 2006 280 
Reason for exclusion Participants aged less than 65 years. 
Huang 2006 281 
Reason for exclusion Participants aged less than 65 years. 
Inadomi 2001282 
Reason for exclusion Study design not suitable for inclusion. 
Inadomi 2003283 
Reason for exclusion Study design not suitable for inclusion. 
Ionescutirgoviste 1984 284 
Reason for exclusion Participants aged less than 65 years. 
Jasiak 2013 285 
Reason for exclusion No relevant outcomes. 
Jeong 2009 286 
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Reason for exclusion Participants aged less than 65 years. 
Johnston 1984 287 
Reason for exclusion Participants aged less than 65 years. 
Jorga 2000 288 
Reason for exclusion Participants aged less than 65 years. 
Judah 1961 289 
Reason for exclusion No relevant outcomes. 
Judge 2002 290 
Reason for exclusion Participants aged less than 65 years. 
Kales 1991 291 
Reason for exclusion Participants aged less than 65 years. 
Kerling 2009 292 
Reason for exclusion Participants aged less than 65 years. 
Kersten 2012 293 
Reason for exclusion Drug substitution and deprescribing in one study. 
Klein 1992 294 
Reason for exclusion Participants aged less than 65 years. 
Klinkenbergknol 1990 295 
Reason for exclusion Participants aged less than 65 years. 
Kobayashi 2012 296 
Reason for exclusion Participants aged less than 65 years. 
Kochar 1990 297 
Reason for exclusion Participants aged less than 65 years. 
Kostis 2002 298 
Reason for exclusion No relevant outcomes. 
Kraus 1987 299 
Reason for exclusion Participants aged less than 65 years. 
Kristensen 1979 300 
Reason for exclusion Participants aged less than 65 years. 
Krol 2004 301 
Reason for exclusion Participants aged less than 65 years. 
Kudo 1994 302 
Reason for exclusion Participants aged less than 65 years. 
Kurlan 1994 303 
Reason for exclusion Not deprescribing: drug holiday - can't isolate outcomes from deprescribing 

to rechallenge 
Kurucz 1980 304 
Reason for exclusion Participants aged less than 65 years. 
Kutishenko 1997 305 
Reason for exclusion Not English language. 
LaCroix 2011 306 
Reason for exclusion Not deprescribing. 
Lange 1995 307 
Reason for exclusion Participants aged less than 65 years. 
Langford 1984 308 
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Reason for exclusion Participants aged less than 65 years. 
Laufs 2001 309 
Reason for exclusion Participants aged less than 65 years. 
Lazowick 1995 310 
Reason for exclusion Study design not suitable for inclusion. 
Le Coulter 1988 311 
Reason for exclusion Participants aged less than 65 years. 
Lee 2004 312 
Reason for exclusion Participants aged less than 65 years. 
Lee 2005 313 
Reason for exclusion Participants aged less than 65 years. 
Lee 2011 314 
Reason for exclusion Participants aged less than 65 years. 
Lemesle 2011 315 
Reason for exclusion Study design not suitable for inclusion: study uses data-linkage so unsuitable 

as it cannot be determined if it was deprescribing or non-compliance. 
Lemoine 1996 316 
Reason for exclusion Participants aged less than 65 years. 
Lemos 2014 317 
Reason for exclusion Participants aged less than 65 years. 
Lewin 2012 318 
Reason for exclusion Participants aged less than 65 years. 
Lindh-Astrand 2010 319 
Reason for exclusion Participants aged less than 65 years. 
Lindvall 1986 320 
Reason for exclusion Participants aged less than 65 years. 
Lossius 2008 321 
Reason for exclusion Participants aged less than 65 years. 
Lossius 2009 322 
Reason for exclusion Participants aged less than 65 years. 
Louvel 1994 323 
Reason for exclusion Not English language. 
Lund 2010 324 
Reason for exclusion Not deprescribing: drug holiday. 
Maland 1983 325 
Reason for exclusion Participants aged less than 65 years. 
Malheiro 2009 326 
Reason for exclusion Participants aged less than 65 years. 
Mander 1988 327 
Reason for exclusion Participants aged less than 65 years. 
Manos 1981 328 
Reason for exclusion Participants aged less than 65 years. 
Marabini 1998 329 
Reason for exclusion Participants aged less than 65 years. 
Marciani 1986 330 
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Reason for exclusion Participants aged less than 65 years. 
Marcum 2012 331 
Reason for exclusion Not deprescribing. 
Martsevich 1993 332 
Reason for exclusion Participants aged less than 65 years. 
Martsevich 1998 333 
Reason for exclusion Participants aged less than 65 years. 
Maulaz 2005 334 
Reason for exclusion This study combined data from non-compliance and deprescribing. 
McGregor 2003 335 
Reason for exclusion Participants aged less than 65 years. 
McKellar 2011 336 
Reason for exclusion Participants aged less than 65 years. 
Meadows 2012 337 
Reason for exclusion Participants aged less than 65 years. 
Mellstrom 2004 338 
Reason for exclusion Not deprescribing: continuation study. 
Metra 2007 339 
Reason for exclusion Participants aged less than 65 years. 
Metz 2011 340 
Reason for exclusion Participants aged less than 65 years. 
Meyer 1991 341 
Reason for exclusion Participants aged less than 65 years. 
Michalská 2004 342 
Reason for exclusion Participants aged less than 65 years. 
Michel 2011 343 
Reason for exclusion Participants aged less than 65 years. 
Middeke 1990 344 
Reason for exclusion Participants aged less than 65 years. 
Miller 1975 345 
Reason for exclusion Participants aged less than 65 years. 
Miozzari 2004 346 
Reason for exclusion Participants aged less than 65 years. 
Mita 2004 347 
Reason for exclusion Not deprescribing. 
Molimard 2014 348 
Reason for exclusion Participants aged less than 65 years. 
Morger 2004 349 
Reason for exclusion Not English language. 
Mori 2002 350 
Reason for exclusion Participants aged less than 65 years. 
Moroz 1999 351 
Reason for exclusion Participants aged less than 65 years. 
Mortimer 2003 352 
Reason for exclusion Participants aged less than 65 years. 
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Muijen 1989 353 
Reason for exclusion Participants aged less than 65 years. 
Mujtaba 2011 354 
Reason for exclusion Participants aged less than 65 years. 
Murphy 1991 355 
Reason for exclusion Participants aged less than 65 years. 
Myers 1996 356 
Reason for exclusion Participants aged less than 65 years. 
Mylotte 2011 357 
Reason for exclusion Participants aged less than 65 years. 
Nardi 2010 358 
Reason for exclusion Participants aged less than 65 years. 
Neele 2002 359 
Reason for exclusion Participants aged less than 65 years. 
Nelson 2010 360 
Reason for exclusion No relevant outcomes. Not deprescribing. 
Newman 2002 361 
Reason for exclusion Participants aged less than 65 years. 
Niklasson 2010 362 
Reason for exclusion Participants aged less than 65 years. 
Nilsson 1990 363 
Reason for exclusion Participants aged less than 65 years. 
Nilsson 1991 364 
Reason for exclusion Participants aged less than 65 years. 
Nopp 2007365 
Reason for exclusion Participants aged less than 65 years. 
Notcutt 2012 366 
Reason for exclusion Participants aged less than 65 years. 
Nowacka-Cieciura 2001 367 
Reason for exclusion Participants aged less than 65 years. 
O'Connor 2004 368 
Reason for exclusion Participants aged less than 65 years. 
O'Donoghue 1978 369 
Reason for exclusion Participants aged less than 65 years. 
Ogino 2011 370 
Reason for exclusion Participants aged less than 65 years. 
Olsson 1988 371 
Reason for exclusion Participants aged less than 65 years. 
Oto 2005 372 
Reason for exclusion Participants aged less than 65 years. 
Otto 1993 373 
Reason for exclusion Participants aged less than 65 years. 
Oulis 2008 374 
Reason for exclusion Participants aged less than 65 years. 
Packer 1993 375 
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Reason for exclusion Participants aged less than 65 years. 
Padala 2012 376 
Reason for exclusion Abstract only, full text unavailable.  
Page 1962 377 
Reason for exclusion Participants aged less than 65 years. 
Paparrigopoulos 2007 378 
Reason for exclusion Participants aged less than 65 years. 
Pauer 2012 379 
Reason for exclusion Participants aged less than 65 years. 
Petursson 1983 380 
Reason for exclusion Participants aged less than 65 years. 
Phillips 1990 381 
Reason for exclusion No relevant outcomes. 
Pohland 2003 382 
Reason for exclusion No relevant outcomes. 
Portnoi 1981 383 
Reason for exclusion Study design not suitable for inclusion. 
Prien 1971 384 
Reason for exclusion Participants aged less than 65 years. No relevant outcomes. 
Puccetti 2003 385 
Reason for exclusion Participants aged less than 65 years. 
Pugh 1989 386 
Reason for exclusion Participants aged less than 65 years. 
Rangno 1982 387 
Reason for exclusion Participants aged less than 65 years. 
Rangno 1982a 388 
Reason for exclusion Participants aged less than 65 years. 
Rangno 1982b 389 
Reason for exclusion Participants aged less than 65 years. 
Rao 2012390 
Reason for exclusion Participants aged less than 65 years. 
Raskin 2014 391 
Reason for exclusion Participants aged less than 65 years. 
Rasmussen 2009 392 
Reason for exclusion Not deprescribing: drug substitution. 
Rathore 2011 393 
Reason for exclusion Participants aged less than 65 years. 
Ray 1993 394 
Reason for exclusion Not deprescribing: incidental drug withdrawal only. 
Rehnqvist 1987 395 
Reason for exclusion Participants aged less than 65 years. 
Rehnqvist 1988 396 
Reason for exclusion Participants aged less than 65 years. 
Reimer 2009 397 
Reason for exclusion Participants aged less than 65 years. 
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Reimer 2010 398 
Reason for exclusion Participants aged less than 65 years. 
Rej 2013 399 
Reason for exclusion Study design means it is not able to differentiate between participants who 

may have been deprescribed and those who have stopped lithium for other 
reasons. 

Relja 2006 400 
Reason for exclusion Participants aged less than 65 years. No relevant outcomes. 
Rettig 1986 401 
Reason for exclusion Participants aged less than 65 years. 
Rhoads 2003 402 
Reason for exclusion Study design not suitable for inclusion. 
Rickels 1999 403 
Reason for exclusion Participants aged less than 65 years. 
Rickels 2000 404 
Reason for exclusion Participants aged less than 65 years. 
Rognstad 2013 405 
Reason for exclusion Participant was the general practitioner rather than the older adult, so 

clinically-relevant outcomes for individual older adults could not be 
extracted. 

Rosenblu.Ja, 1970 406 
Reason for exclusion No relevant outcomes. 
Ross 1980 407 
Reason for exclusion Participants aged less than 65 years. 
Rossi 2006 408 
Reason for exclusion Participants aged less than 65 years. 
Rothstein 1962 409 
Reason for exclusion Participants aged less than 65 years. 
Roybyrne 1989 410 
Reason for exclusion Participants aged less than 65 years. 
Sachdera 2012 411 
Reason for exclusion Not deprescribing. 
Sakol 1988 412 
Reason for exclusion Participants aged less than 65 years. 
Saliba 2011 413 
Reason for exclusion Participants aged less than 65 years. 
Salo 1996 414 
Reason for exclusion Participants aged less than 65 years. 
Sashidharan 1983 415 
Reason for exclusion Participants aged less than 65 years. 
Schick 1982 416 
Reason for exclusion Participants aged less than 65 years. 
Schiller 2000 417 
Reason for exclusion Participants aged less than 65 years. 
Schmidt 2002 418 
Reason for exclusion Participants aged less than 65 years. 
Schmier 2003 419 
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Reason for exclusion Participants aged less than 65 years. 
Schrader 1996 420 
Reason for exclusion Study design not suitable for inclusion. 
Schultz 1995 421 
Reason for exclusion Participants aged less than 65 years. 
Schwartz 2011 422 
Reason for exclusion Participants aged less than 65 years. 
Schönenberger 2011 423 
Reason for exclusion Abstract only, full text unavailable. 
Sep-Kowalikowa 2002 424 
Reason for exclusion Not English language. 
Shammas 2001 425 
Reason for exclusion Participants aged less than 65 years. 
Shihab 2013 426 
Reason for exclusion Participants aged less than 65 years. 
Shiovitz 1996 427 
Reason for exclusion Participants aged less than 65 years. 
Sibbing 2010 428 
Reason for exclusion No clinical end-points - surrogate end-points only. 
Sieg-Dobrescu 2001 429 
Reason for exclusion Participants aged less than 65 years. 
Siitonen 1980 430 
Reason for exclusion 100 out of 118 participants (85%) used a medicine that has been 

discontinued (phenformin). 
Smith 1999 431 
Reason for exclusion Participants aged less than 65 years. 
Sobczynska-Malefora 2003 432 
Reason for exclusion Participants aged less than 65 years. 
Songer 1996 433 
Reason for exclusion Study design not suitable for inclusion. 
Soni 1986 434 
Reason for exclusion Study design not suitable for inclusion: five case reports. 

Participants aged less than 65 years. 
Sornay-Rendu 2003 435 
Reason for exclusion Participants aged less than 65 years. 
Souza 1990 436 
Reason for exclusion Participants aged less than 65 years. Not deprescribing. 
Souza 1991 437 
Reason for exclusion Participants aged less than 65 years. 
Specchio 2002 438 
Reason for exclusion Participants aged less than 65 years. 
Sposito 2009 439 
Reason for exclusion Participants aged less than 65 years. 
Steiner 1990 440 
Reason for exclusion Participants aged less than 65 years. 
Steiner 1991 441 
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Reason for exclusion Participants aged less than 65 years. 
Streim 2012 442 
Reason for exclusion Abstract only, full text unavailable.  
Sturtzel 2009 443 
Reason for exclusion Not deprescribing: incidental drug withdrawal only. 
Suzman 1971 444 
Reason for exclusion Participants aged less than 65 years. 
Swedberg 1980 445 
Reason for exclusion Participants aged less than 65 years. Study design not suitable for inclusion. 
Taggart 1983 446 
Reason for exclusion Participants aged less than 65 years. 
Taggart 1983a 447 
Reason for exclusion Participants aged less than 65 years. 
Takata 1992 448 
Reason for exclusion Participants aged less than 65 years. 
Tata 1994 449 
Reason for exclusion Participants aged less than 65 years. 
Taylor 2010 450 
Reason for exclusion Participants aged less than 65 years. 
Teichert 2007 451 
Reason for exclusion Study design not suitable for inclusion: study uses data-linkage so unsuitable 

as it cannot be determined if it was deprescribing or non-compliance. 
Tengstrand 2007 452 
Reason for exclusion Participants aged less than 65 years. 
Theroux 1992 453 
Reason for exclusion Participants aged less than 65 years. 
Thobois 2010 454 
Reason for exclusion Participants aged less than 65 years. 
Tint 2008 455 
Reason for exclusion Participants aged less than 65 years. 
Tremollieres 2001 456 
Reason for exclusion Participants aged less than 65 years. 
Trenkwalder 2006 457 
Reason for exclusion Participants aged less than 65 years. 
Turjanski 1993 458 
Reason for exclusion Not deprescribing: drug substitution over 23 to 94 hours (mean 44.1 hours). 
Tyrer 1983 459 
Reason for exclusion Participants aged less than 65 years. 
Tyrer 1984 460 
Reason for exclusion Participants aged less than 65 years. 
Udelman 1990 461 
Reason for exclusion Participants aged less than 65 years. 
Uhlenhuth 2006 462 
Reason for exclusion Participants aged less than 65 years. 
Ungvari 1999 463 
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Reason for exclusion Participants aged less than 65 years. 
Uretsky 1993 464 
Reason for exclusion Participants aged less than 65 years. 
Usai 2008 465 
Reason for exclusion Participants aged less than 65 years. 
Uusi-Rasi 2004 466 
Reason for exclusion Participants aged less than 65 years. 
Valguarnera 2010 467 
Reason for exclusion Participants aged less than 65 years. 
van der Maas 2012 468 
Reason for exclusion Participants aged less than 65 years. 
van der Valk 2002 469 
Reason for exclusion Participants aged less than 65 years. 
van Geffen 2005 470 
Reason for exclusion Participants aged less than 65 years. 
van Gerven 2013 471 
Reason for exclusion Participants aged less than 65 years. 
van Kraaij 1998 472 
Reason for exclusion No relevant outcomes: surrogate end-points (neurohormonal) only - no 

clinical outcomes. 
van Noorden 2002 473 
Reason for exclusion Participants aged less than 65 years. 

Study design not suitable for inclusion. 
Not English language. 

van ver Laat 1991 474 
Reason for exclusion Participants aged less than 65 years. 
van der Zwaag 1983 475 
Reason for exclusion Participants aged less than 65 years. 
van Kammen 1994 476 
Reason for exclusion Participants aged less than 65 years. 
Vaur 1998 477 
Reason for exclusion Participants aged less than 65 years. 
Vicens 2006 478 
Reason for exclusion No relevant outcomes. 
Vicens 2014479 
Reason for exclusion Participants aged less than 65 years. 
Vincenti 2003 480 
Reason for exclusion Participants aged less than 65 years. 
Vissers 2007 481 
Reason for exclusion Participants aged less than 65 years. No relevant outcomes. 
Vorma 2004 482 
Reason for exclusion Participants aged less than 65 years. 
Voshaar 2003 483 
Reason for exclusion Participants aged less than 65 years. 
Walden 1982 484 
Reason for exclusion Participants aged less than 65 years. 
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Walker 1985485 
Reason for exclusion Participants aged less than 65 years. 
Walsh 2010486 
Reason for exclusion Not deprescribing: medication review. 
Wang-Tilz 2005487 
Reason for exclusion Participants aged less than 65 years. 
Weimar 2013488 
Reason for exclusion Not deprescribing: this study investigates non-adherence. 
Whelton 1998489 
Reason for exclusion No relevant outcomes. 
Whitcup 1999490 
Reason for exclusion Participants aged less than 65 years. 
Wichniak 2011491 
Reason for exclusion Participants aged less than 65 years. 
Wieshammer 2001492 
Reason for exclusion Participants aged less than 65 years. 
Wistedt 1981493 
Reason for exclusion Participants aged less than 65 years. 
Wong 2010494 
Reason for exclusion Participants aged less than 65 years. No relevant outcomes. 
Woodle 2010495 
Reason for exclusion Participants aged less than 65 years. 
Wouters 2005496 
Reason for exclusion Participants aged less than 65 years. 
Wu 2011497 
Reason for exclusion Not deprescribing. 
Wykrzykowska 2009498 
Reason for exclusion Participants aged less than 65 years. 
Zhang 2007499 
Reason for exclusion Study design not suitable for inclusion. Full text not available. 
Zhou 2002500 
Reason for exclusion Participants aged less than 65 years. 
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eResults 3: Characteristics of ongoing studies 
 
Phillippe, Martin 2015, D-PRESCRIBE Trial501 
Study name A consumer-targeted, pharmacist-led educational intervention to reduce 

inappropriate medication use in community older adults (D-PRESCRIBE 
trial): study protocol for a cluster randomized controlled trial 

Methods Randomized controlled study 
Number of groups: Two groups 

Participants Inclusion criteria 
• 65 years of age and older 
• chronic consumption (>3-month claims) of one of four targeted 

inappropriate prescriptions classes (benzodiazepines, first 
generation antihistamines, long-acting sulphonylureas, non-COX-
selective non-steroidal anti-inflammatories) 

Exclusion criteria 
• Severe mental illness ascertained by the presence of an active 

prescription for any antipsychotic medication 
• Dementia ascertained by the presence of an active prescription of 

any cholinesterase inhibitor or memantine in the preceding 3 
months 

• Those unable to communicate in French and/ or English 
• Patients showing evidence of significant cognitive impairment: a 

baseline screening score < 24 on the MMSE 
• Patients in assisted-living facilities will be excluded from the study 

population. 
Interventions Patients in the intervention group will receive written educational program 

following randomization and have their pharmacist send their physicians an 
evidence-based pharmaceutical opinion to recommend de-prescription with 
12-month follow-up period.  

Outcomes Prescription discontinuation rates at 6 months 
Delivery of the educational brochures to the patients by their pharmacists 
Prevalence, timing, and type of pharmaceutical opinions sent by the 
pharmacists to the patients’ primary care providers 
Effect of the patient knowledge transfer tool on patients’ beliefs about the 
use of their inappropriate medications and their intent to discuss cessation 
with their doctor or pharmacist 
Effect of the pharmaceutical opinion on the prescriber’s behavior 
Patient-physician encounters to discuss inappropriate prescriptions 
Patient self-efficacy and improvement in self-efficacy in ability to change 
medication  

Starting date  Not stated 
Contact information Philippe Martin 

Email address:  
Notes Funding: Canadian Institutes of Health Research: grant ID: 201303MOP-

299872-KTR-CFCL-108262. 
ClinicalTrials.gov identifier: NCT02053194  

 
Potter 201596 
Study name A randomized controlled study with parallel-design in frail older people 

living in residential aged care facilities in Western Australia designed to test 
the effect of deprescribing on medication burden at one year. 

Methods Randomized controlled study 
Number of groups: Two groups 

Participants Inclusion criteria 
Aged 65 years and older 
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Living in residential aged care facilities in Western Australia 
Exclusion criteria 
Not taking any regular medication 
Final terminal stages of cancer or other serious disease 
Not competent to consent (MMSE score <24) AND their next of kin does 
not agree to their participation 
Usual doctor does not agree to their participation in the study 

Interventions Withdrawal of individually-determined target medicines to reduce 
polypharmacy 

Outcomes Number of medicines taken 
Mortality 
Falls and non-vertebral fractures 
Sleep quality 
Cognitive function 
Independence in activities of daily living 

Starting date May 2011 
Contact information Kathleen Potter 

Email address: kpotter@meddent.uwa.edu.au 
Notes Follow-up period has ended and the paper is being prepared for submission 

to a peer-review journal. Unpublished data included in this systematic 
review. 

 
Brodaty 2014, Halting Antipsychotic use in long-term care Study 502 
 
Study name Halting Antipsychotic use in Long-Term care (HALT) Study 
Methods Study design: Before-and-after study 

Number of groups: One group 
Participants Inclusion criteria 

At least 60 years of age 
Resident of residential aged care facility within pre-specified areas of 
Sydney Australia 
Antipsychotics scheduled regularly (taken more days per week than not) for 
at least 3 months 
Problem behavior successfully managed by antipsychotics 
Informed written consent from participant or, where they cannot provide 
consent, from the participant's person responsible and the verbal assent of 
the participant 
Agreement from treating general practitioner to adhere to the deprescribing 
procedure 
Availability of suitable interpreter if required 

Interventions Residential aged care facility staff, general practitioners and pharmacists will 
undergo education and academic detailing on best practice in prescribing 
antipsychotic medications in older people and non-pharmacological 
approaches to managing challenging behaviors 
AND 
Residents at aged care facilities taking antipsychotic medications to manage 
Behavioral and Psychological Symptoms of Dementia will be identified 
With agreement from their general practitioner, these medications will be 
deprescribed over a period of up to 3 months 
Deprescribing protocols will be established for each resident participating in 
the study by their general practitionerand research pharmacist 
Each dose reduction will take place at least 2 weeks apart until the drug is 
completely withdrawn 

Outcomes Reduction of regular antipsychotic use 
Cognition 
Rates of antipsychotic prescribing in residential aged care facilities. 
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Falls 
Behavioral and psychological symptoms of dementia 

Starting date March 2014 
Contact information Henry Brodaty 

Email address: h.brodaty@unsw.edu.au 
Dementia Collaborative Research Center School of Psychiatry Faculty of 
Medicine AGSM Building UNSW Australia SYDNEY NSW 2052 
AUSTRALIA 
Australia 

Notes  
 
Hartholt 2011, IMPROveFALL-study 503 
 
Study name [Cost] effectiveness of withdrawal of fall-risk increasing drugs versus 

conservative treatment in older fallers (IMPROveFALL-study) 
Methods Prospective, multi-center, randomized controlled study 

Number of groups: Two groups 
Participants Inclusion Criteria 

• Aged 65 years and over 
• Visit the Emergency Department of a participating hospital due to a 

fall 
• Taking one or more fall-risk increasing drugs for at least two weeks 

before the fall 
• MMSE score of 21/30 points or over 
• Able to walk independently 
• Community-dwelling 
• Provision of informed consent by patient 

Exclusion criteria 
• Patient participation in another study 
• Fall not meeting criteria of specified definition 
• Likely problems, in the judgment of the investigators with 

maintaining follow-up (e.g., patients with no fixed address) 
• Not willing to complete the research 

Interventions Withdrawal of fall-risk increasing drugs 
Outcomes Incidence of new falls. 

Health effects of medication withdrawal, 
Health-related quality of life (Short-Form-12 and EuroQol-5D) 
Costs 
Cost-effectiveness of the intervention. 

Starting date October 2008 
Contact information Tischa JM Van der Cammen 

Email address: t.vandercammen@erasmusmc.nl 
Department of Internal Medicine - Section Geriatric Medicine, Erasmus MC, 
University Medical Rotterdam, P.O. Box 2040, 3000 CA Rotterdam, The 
Netherlands 

Notes The study is registered in the Netherlands study Register (NTR1593). 
There have been two papers published from this study. The follow-up period 
has concluded and a paper is being prepared for publication in a peer-
reviewed journal. 

 
Hasley 2015504 
 
Study name Effect of a patient-centered drug review on polypharmacy in primary care 

patients 
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Methods Double-blind cluster randomized controlled study 
Number of groups: Two groups 

Participants Randomization will be at the primary care physician level 
Inclusion Criteria 
Be aged at least 60 years. 
Be taking five or more long-term drugs (6 months or longer). 
Exclusion criteria 
Life expectancy less than 12 months. 

Interventions Active intervention: “Physicians in the intervention group undergo training 
with instruction of the algorithm.” 
Control group: “The control group is given a lecture on multimorbidity and 
instructions for collecting data in a usual care manner.” 

Outcomes Primary outcomes: 
Change in the number of drugs (deprescribing rate) 12 months after applying 
the tool. 
The primary outcome will be calculated based on the medication list, 
provided by the practice nurse or the PCP at baseline (before the 
intervention) and 12 months afterwards. 
 
Secondary outcomes: 
Change in the number of drugs immediately after the encounter and 6 
months later 
Reason for a change, categorized in the four options of the algorithm, 
number of drugs in each category 12 months after applying the tool 
Discrepancy in the decision to quit, change or continue the drug between 
PCP and patient 
Number of drugs for which the patient is suggesting a change 
Number of drugs the patient is taking not known to the PCP 
Time consumption of the intervention 
Disease-specific variables to evaluate the course of the disease(s) for which 
the patient is being treated 
Number of drugs readopted due to an unfavorable course of the disease(s) 
(readoption rate) 
Quality of life 
Barriers perceived by patients and PCPs against the approach/algorithm 
Number of drugs which have been started 
 

Starting date March and May 2015 
Contact information Susann Hasler 

Email: susann.hasler@ksw.ch 
Institute of Primary Care, University of Zürich, University Hospital Zürich, 
Zürich, Switzerland 
Institute of Primary Care, UniversitätsSpital Zürich, Pestalozzistrasse 24, 
Zürich, CH-8091, Switzerland 

Notes The study protocol is approved by the Ethics Committee of the Canton of 
Zürich (reference KEK-ZH-number 2015–0595). 
Trial registration: ISRCTN16560559 13 November 2014 
This study is funded by Gottfried und Julia Bangerter-Rhyner-Stiftung, Basel 
(Switzerland). 

 
 
Etherton-Beer 2013: Opti-Med Study505 
 
Study name Opti-Med: A randomized controlled study of deprescribing to optimize 

health outcomes for frail older people 
Methods Randomized double-blind placebo-controlled study 
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Number of groups: Three groups 
Participants Inclusion criteria 

Living in a residential aged care facility 
Not moribund/terminal phase of illness 
Taking regular medication (prescribed or other) 
Exclusion Criteria 
Not taking any regular medication 
Moribund or otherwise in the terminal phase of illness 
Usual doctor does not agree to participation 
Residential Aged Care Facility manager does not agree to participation; or 
Participant/next of kin (if participant lacks capacity to consent) does not 
agree to participation 
Non-English-Speaking (In the first phase of recruitment only those people 
who are able to understand English will be recruited. If subsequently 
necessary, an amendment to recruit participants who do not understand 
English will be proposed) 

Interventions Withdrawal of individually-determined target medicines to reduce 
polypharmacy 
Method to identify target: Patient-specific intervention 
Investigator-led intervention: 

Intervention by researchers.  Two pharmacists identified 
deprescribing targets, and investigators undertook the deprescribing 
process 

Tool to identify deprescribing targets: modified Good Palliation-Good 
Practice tool 

Outcomes Survival 
Quality of life 
Number of potentially inappropriate medicines based on published criteria 
(modified Beers Criteria) 
Anticholinergic and sedative drug exposure 
Number of regular and as required prescription medicines 
Hospital admissions 
Independence in activities of daily living 
Falls 
Fractures 
Frailty 
Neuropsychiatric symptoms 
Medication side effects 

Starting date 2013 
Contact information Christopher Etherton-Beer 

Email address: christopher.etherton-beer@uwa.edu.au 
University of Western Australia 35 Stirling Highway Crawley WA 6009 
Australia 

Notes This study is currently recruiting. 
 
Reeves, David PRIMA-eDS trial506 
 

Study name Polypharmacy in chronic diseases: Reduction of Inappropriate Medication 
and Adverse drug events in elderly populations by electronic Decision 
Support 

Methods Study design:   
Number of groups: 

Participants Inclusion criteria 
• Aged 75 years and above  
• Living in the community  
• Take at least 8 drug prescriptions  
• Willing to participate  
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• Able to sign informed consent according to the declaration of 
Helsinki 

Exclusion criteria 
• Practice palliative care register 
• Advanced cancer 
• Receiving chemotherapy and/or therapeutic radiation 
• Unable to read or communicate in English 
• Patients with severe dementia or other conditions who are not able 

to give informed consent 
Interventions The aim of the trial is to test whether the electronic decision support 

software genuinely benefits patients, then to fine tune the software. 
Outcomes Primary outcomes 

  
Secondary outcomes 
  

Starting date   
Contact information Ms Annette Barber 

Email address:  annette.barber@manchester.ac.uk 
Notes     
 
 
Wouters 2014, DIM-NHR Study507 
Study name Discontinuing Inappropriate Medication in Nursing Home Residents (DIM-

NHR Study): protocol of a cluster randomized controlled trial 
Methods Study design: Cluster randomized controlled trial 

Number of groups: 
Participants Inclusion criteria 

A life expectancy of >4 weeks, as judged by the treating elderly care 
physician 
Exclusion criteria 
Refusal of treatment with medicines 
Having received a multidisciplinary systematic medication review in the past 
6 months 

Interventions Participants will have a multidisciplinary Multistep Medication Review 
(3MR) which the goal to optimize prescribing and discontinue inappropriate 
medication 

Outcomes Primary outcomes 
Difference in proportion of residents who successfully discontinued 
inappropriate medication between the intervention and control group at 
follow-up. 
Secondary outcomes 
Under-treatment 
Exposure to anticholinergic and sedative medicines 
Neuropsychiatric symptoms 
Cognitive function 
Falls 
Hospital admission 
Quality of life 
Cost-effectiveness 

Starting date 1 June 2014 
Contact information Dr. Hans Wouters 

Email address: h.wouters@rug.nl 
Notes This study has been registered at http://www.ClinicalTrials.gov (trial 

registration number: NCT01876095) 
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Table One: Medication withdrawal symptoms and discontinuation strategies 

Generic 
medication 
name 
 

Brand PI 
retrieved 
(date of most 
recent 
amendment) 
 

Withdrawal symptoms Discontinuation strategies 

Yes
No 

Illustrative Quotation abstracted from 
PI 

Information 
type 

Yes 
No Illustrative quotation abstracted from PI 

Medications affecting the alimentary tract and metabolism 

Ranitidine 
Zantac (9 
August 
2016)1 

No   No  

Omeprazole 
Losec (23 
March 2016) 
2 

Yes 

When the drug is discontinued, secretory 
activities return to approximately 50% of 
maximum after 24 hours and gradually 
return to normal over 3 to 5 days.2 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Pantoprazole Somac (13 
April 2016)3 No   No  

Lansoprazole 
Zoton 
FasTabs (19 
May 2016) 4 

No   No  

Rabeprazole Pariet (15 
April 2016)5 Yes 

Gastrin values returned to pretreatment 
levels, usually within 1 to 2 weeks after 
discontinuation of therapy. … When the 
drug is discontinued, secretory activity 
normalises over 2 to 3 days.5 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Esomeprazole Nexium (27 
April 2016)6 No   No  

Sulfasalazine 

Salazopyrin 
(17 
September 
2013)7 

No   No  

Mesalazine 
Salofalk (31 
October 
2013)8 

No   No  

Insulin aspart 
NovoRapid, 
Novomix(8 
July 2014)9 

Yes 

Inadequate dosing or discontinuation of 
treatment, especially in type 1 diabetes, 
may lead to hyperglycaemia and diabetic 
ketoacidosis. The first symptoms of 
hyperglycaemia usually develop 
gradually, over a period of hours or days. 
They include nausea, vomiting, 
drowsiness, flushed dry skin, dry mouth, 
increased frequency of urination, thirst 
and loss of appetite as well as acetone 
breath. Untreated hyperglycaemic events 
may be life threatening.  

Defined clinical 
outcomes of drug 
withdrawal 

No  

Insulin 
(human), 
intermediate 
or long-acting 
combined 
with fast-
acting 

Humulin (2 
November 
2015)10 

No   No  

Insulin 
glargine 

Lantus (15 
November 
2016)11 

No   No  

Metformin 
Diabex (07 
September 
2016)12 

No   No  

Gliclazide 

Diamicron 
60mg MR 
(23 March 
2016)13 

No   No  

Glimepiride 
Amaryl (25 
August 
2016)14 

Yes 

During maintenance programs, Amaryl 
should be discontinued and insulin 
therapy initiated if satisfactory lowering 
of blood glucose is no longer achieved. 
Judgments should be based on regular 
clinical and laboratory evaluations. … 
Secondary failures should be treated by 
discontinuing Amaryl and starting 
insulin. 

Clinical criteria 
for withdrawal 
specified 

No  

Sitapliptin 
Januvia (01 
February 
2017)15 

No   No  

Potassium 
chloride 

Slow-K (12 
November 
2015)16 

No   No  

Medications affecting the blood 

Warfarin 
Coumadin 
(19 January 
2010)17 

Yes 
If therapy with COUMADIN is 
discontinued, patients should be 
cautioned that the anticoagulant effects 

Defined clinical 
outcomes of drug 
withdrawal 

No  
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of COUMADIN may persist for about 2 
to 5 days. 

Clopidogrel 
Iscover (28 
October 
2015)18 

No   No  

Rivaroxaban 
Xarelto (23 
December 
2016)19 

No   No  

Apixaban 
Eliquis (3 
November 
2016)20 

Yes 

Premature discontinuation of any oral 
anticoagulant, including ELIQUIS, in the 
absence of adequate alternative 
anticoagulation increases the risks of 
thrombotic events. An increased risk of 
stroke was observed during the transition 
from ELIQUIS to warfarin in clinical 
trials in atrial fibrillation patients. 
Discontinuation of apixaban prior to the 
onset of an effective antithrombotic 
effect of VKA could result in an 
increased risk of thrombosis. If 
anticoagulation with ELIQUIS must be 
discontinued for any reason other than 
pathological bleeding or completion of a 
course of therapy, consider coverage 
with another anticoagulant 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Hydroxocoba
lamin 

Neo-B12 (30 
January 
2012)21 

No   No  

Medications affecting the cardiovascular system 

Digoxin Lanoxin (1 
April 2011)22 Yes 

Because Lanoxin depresses conduction 
in the atrioventricular bundle, producing 
a slower ventricular beat, it is valuable in 
atrial fibrillation. It will frequently 
convert atrial flutter into fibrillation and, 
upon withdrawal of the drug, normal 
sinus rhythm may be restored. 
… 
Pharmacological effect may persist 3 – 4 
days after withdrawal of digoxin in 
digitalised patients. 
… 
In patients receiving diuretics and an 
ACE inhibitor, or diuretics alone, the 
withdrawal of digoxin has been shown to 
result in clinical deterioration. 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Isosorbide 
mononitrate 

Monodur 
durules (3 
May 2006)23 

Yes 

Abrupt withdrawal  
Although no clear-cut rebound 
phenomena were seen upon abrupt 
withdrawal of MONODUR DURULES, 
such withdrawal is not recommended 
because of the possibility of severe 
exacerbation of anginal symptoms. 

General 
statement No  

Moxonidine Physiotens (3 
May 2016)24 Yes 

In limited studies no rebound effect of 
the blood pressure after sudden 
discontinuation of Physiotens treatment 
has been detected.  

No withdrawal 
effect Yes 

Nevertheless, it is advised not to interrupt the 
intake of Physiotens abruptly. Physiotens should 
be withdrawn gradually over a period of days. 
…  
 
Abrupt cessation of combination therapy with 
Physiotens and a beta-blocker may result in 
rebound hypertension. If combination therapy 
with Physiotens and a beta-blocker is to be 
ceased, the beta-blocker should be stopped first 
and then Physiotens stopped after a few days 
have elapsed. During cessation of therapy blood 
pressure should be regularly monitored. 

Prazosin 
Minipress 
(10 March 
2015)25 

Yes 
Rebound elevation of blood pressure 
does not occur following abrupt 
cessation of MINIPRESS therapy. 

No withdrawal 
effect No  

Indapamide Natrilix (5 
July 2016)26 Yes 

Indapamide has a slight but significant 
carry-over hypotensive effect lasting up 
to one or two weeks after the treatment is 
stopped. 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Frusemide 
Lasix (23 
August 
2016)27 

No   No  

Spironolacton
e 

Aldactone 
(30 October 
2014)28 

No   No  

Sotalol Sotacor (4 
July 2016)29 Yes 

...serious consideration should be given 
to reducing the dose or discontinuing 
therapy when the QT interval exceeds 
550 msec 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

it is recommended that the dosage be reduced 
gradually over a period of 8-14 days during 
which time the patient's progress should be 
assessed. Sotalol should be temporarily 
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… 
Abrupt withdrawal  
Care should be taken if beta-blockers 
have to be discontinued abruptly in 
patients with coronary artery disease. 
Severe exacerbation of angina and 
precipitation of myocardial infarction 
and ventricular arrhythmias have 
occurred following abrupt 
discontinuation of beta-blockade in 
patients with ischaemic heart disease. 

reinstituted if the angina worsens.  
If the drug must be withdrawn abruptly in these 
patients, close observation is required, since 
latent coronary insufficiency may be unmasked. 
In the peri-operative period sotalol should not be 
withdrawn, unless indicated. 

Metoprolol 
Tartrate 

Lopressor  
(16 June 
2014)30 

Yes 

Care should be taken if beta-blockers 
have to be discontinued abruptly in 
patients with coronary artery disease. 
Severe exacerbation of angina and 
precipitation of myocardial infarction 
and ventricular arrhythmias have 
occurred following abrupt 
discontinuation of beta-blockade in 
patients with ischaemic heart disease. 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

it is recommended that the dosage be reduced 
gradually over a period of about 8-14 days, 
during which time the patient's progress should 
be assessed. Lopresor (metoprolol tartrate) 
should be temporarily reinstituted if the angina 
worsens markedly or if acute coronary 
insufficiency develops. If the drug must be 
withdrawn abruptly, close observation is 
required. In the peri-operative period, beta-
blockers should not be withdrawn unless 
indicated. 

Atenolol Tensig (1 
May 2014)31 Yes 

Abrupt withdrawal. Atenolol should not 
be discontinued abruptly in patients with 
coronary artery disease. Severe 
exacerbation of angina and precipitation 
of myocardial infarction and ventricular 
arrhmythmias have occurred following 
abrupt discontinuation of b-blockade in 
patients with ischaemic heart disease.  

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

The dosage should therefore be gradually 
reduced over a period of about 8 to 14 days 
during which time the patient's progress should 
be reassessed. The drug may be temporarily re-
instituted if the angina worsens. If the drug must 
be withdrawn abruptly, close observation is 
required. In the perioperative period, b-blockers 
should not be withdrawn, unless indicated. 

Bisoprolol Bicor (8 June 
2016)32 Yes 

The cessation of therapy with bisoprolol 
should not be done abruptly unless 
clearly indicated. Care should be taken if 
β-blockers have to be discontinued 
abruptly in patients, particularly in 
patients with coronary artery disease. 
Severe exacerbation of angina and 
precipitation of myocardial infarction 
and ventricular arrhythmias have 
occurred following abrupt 
discontinuation of β-blockade in patients 
with ischaemic heart disease. 
 
… 
 
If the maximum recommended dose is 
not well tolerated, gradual dose reduction 
may be considered. In case of transient 
worsening of heart failure, hypotension, 
or bradycardia, reconsideration of the 
dosage of the concomitant medication is 
recommended. It may also be necessary 
to temporarily lower the dose of 
bisoprolol or to consider discontinuation.  
The reintroduction and/or uptitration of 
bisoprolol should always be considered 
when the patient becomes stable again. 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

it is recommended that the dosage be reduced 
gradually over a period of about 8-14 days 
during which time the patient's progress should 
be assessed. Bisoprolol should be temporarily 
reinstituted if the angina worsens markedly or if 
acute coronary insufficiency develops. If the 
drug must be withdrawn abruptly, close 
observation is required. In the peri-operative 
period, β-blockers should not be withdrawn 
unless indicated. 
 
… 
 
If discontinuation is considered, gradual dose 
decrease is recommended, since abrupt 
withdrawal may lead to acute deterioration of 
the patient’s condition. 

Carvedilol 
Dilatrend (7 
November 
2014)33 

Yes 

Abrupt withdrawal: In patients with heart 
failure, ischaemic heart disease or angina 
pectoris, abrupt cessation of therapy may 
lead to deterioration. There have been 
reports of severe exacerbation of angina, 
and of myocardial infarction or 
ventricular arrhythmias occurring in 
patients with angina pectoris, following 
abrupt discontinuation of beta-blocker 
therapy.  

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

… when discontinuing DILATREND in patients 
with angina pectoris the dosage should be 
gradually reduced over a period of about 2 
weeks and the patient should be carefully 
observed. The same frequency of administration 
should be maintained. If angina markedly 
worsens or acute coronary insufficiency 
develops, re-institute DILATREND therapy 
promptly, at least temporarily. 

Amlodipine 
Norvasc (3 
November 
2014)34 

No   No  

Felodipine 

Plendil ER 
(14 
December 
2012)35 

No   No  

Nifedipine 
Adalat 
OROS (3 
May 2016)36 

No   No  

Lercanidipine Zanidip  (15 
April 2016)37 No   No  

Verapamil Isoptin (21 
June 2016)38 No   No  

Diltiazem Vasocardol(1
2 December Yes The sudden withdrawal of diltiazem has 

been associated with severe angina in 
Defined clinical 
outcomes of drug No  
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2016)39 anginal patients. withdrawal 

Enalapril 
Renitec (18 
December 
2015)40 

Yes 
Abrupt withdrawal of RENITEC has not 
been associated with rapid increase in 
blood pressure. 

No withdrawal 
effect No  

Lisinopril 
Zestril (4 
September 
2015)41 

Yes 

Abrupt withdrawal of lisinopril has not 
been associated with a rapid increase in 
blood pressure, or a significant increase 
in blood pressure compared to pre-
treatment levels. 

No withdrawal 
effect No  

Perindopril 
Coversyl (18 
August 
2016)42 

Yes 
Abrupt withdrawal of COVERSYL has 
not been associated with a rebound rise 
in blood pressure. 

No withdrawal 
effect No  

Ramipril 
Tritace (3 
March 
2016)43 

Yes 
Abrupt withdrawal of ramipril has not 
resulted in a rapid increase in blood 
pressure. 

No withdrawal 
effect No  

Irbesartan Karvea (26 
June 2015)44 Yes 

After withdrawal of irbesartan, blood 
pressure gradually returned towards 
baseline; no rebound was observed. 

No withdrawal 
effect No  

Candesartan 
Atacand (8 
October 
2015)45 

Yes  There is no indication of … rebound 
effect after cessation of treatment. 

No withdrawal 
effect No  

Telmisartan 
Micardis (27 
August 
2013)46 

Yes 

Upon abrupt cessation of treatment, 
blood pressure gradually returns to pre-
treatment values over a period of several 
days without evidence of rebound 
hypertension. 

No withdrawal 
effect No  

Olmesertan 
Olmetec (3 
November 
2016)47 

Yes 

There has been no evidence of … 
rebound hypertension after cessation of 
therapy. 
…  
There was no evidence of … rebound 
effect following abrupt withdrawal of 
olmesartan medoxomil after 1-year of 
treatment. 

No withdrawal 
effect No  

Simvastatin Zocor (27 
May 2015)48 No   No  

Pravastatin 
Pravachol 
(17 May 
2016)49 

No   No  

Atorvastatin Lipitor (19 
June 2013)50 No   No  

Rosuvastatin 
Crestor (18 
August 2015) 
51 

No   No  

Fenofibrate 
Lipidil (17 
March 
2015)52 

No   No  

Ezetimibe 
Ezetrol (6 
September 
2016)53 

No   No  

Medications affecting the genito-urinary system and sex hormones 

Estradiol 
Progynova 
(20 October 
2016)54 

Yes 

As a general rule, PROGYNOVA 
treatment should be discontinued every 6 
months in order to verify the persistence 
of complaints requiring treatment. 
 
… 
When HRT is discontinued, bone mass 
declines at a rate comparable to that in 
the immediate postmenopausal period. 

Clinical criteria 
for withdrawal 
specified 

No  

Estriol Ovestin (6 
July 2016)55 Yes 

Treatment of long duration (exceeding 6 
months) should be discontinued from 
time to time for a period of 2 to 3 weeks 
to see whether the patient remains 
symptom free, in which case treatment 
should be suspended.  

Clinical criteria 
for withdrawal 
specified 

No  

Oxybutynin Ditropan (3 
May 2016)56 No   No  

Systemic hormonal preparations (excluding sex hormones) 

Prednisolone 
/ Prednisone 

Panafcort / 
Panafcortelon
e (9 July 
2010)57 

Yes 

Withdrawal Adverse Effects  
Muscle weakness, hypotension, 
hypoglycaemia, headache, nausea, 
vomiting, restlessness and muscle and 
joint pain. Muscle weakness and stiff 
joints may persist for three to six months 
after discontinuation of treatment.  
 
… 
 
Adrenocortical Insufficiency: Drug 
induced secondary adrenocortical 
insufficiency may result from too rapid 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

Dosage should be decreased or discontinued 
gradually when the drug has been administered 
for more than a few days to avoid the risk of 
relative adrenal insufficiency (see 
PRECAUTIONS).  
Continued supervision of the patient after 
cessation of corticosteroids is essential, since 
there may be a reappearance of severe 
manifestations of the disease for which the 
patient was treated.  
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withdrawal of corticosteroids and may be 
minimised by gradual reduction of 
dosage (see PRECAUTIONS). This type 
of relative insufficiency may persist for 
months after discontinuation of therapy; 
therefore, in any situation of stress 
occurring during that period, hormone 
therapy may need to be reinstituted. If 
the patient is receiving steroids already, 
dosage may have to be increased. 
 
… 
Some patients may recover normal 
function rapidly. In others, the 
production of hydrocortisone in response 
to the stress of infections, surgical 
operations or accident may be 
insufficient, and death results. Therefore, 
withdrawal of corticosteroids should 
always be gradual.  
Abrupt withdrawal of corticosteroid 
therapy may precipitate acute adrenal 
insufficiency (see ADVERSE 
REACTIONS). In some cases, 
withdrawal symptoms may simulate a 
clinical relapse of the disease for which 
the patient has been under treatment. 
 
… 
The majority of adverse reactions from 
corticosteroids are those resulting from 
withdrawal or from prolonged use of 
high doses. 

Levothyroxin
e 

Oroxine (13 
February 
2015)58 

No 
It also has a long duration of action 
occurring between 1 to 3 weeks, even 
following the discontinuance of the drug. 

 No  

Medications affecting the musculoskeletal system 

Diclofenac Voltaren (19 
May 2016)59 No   No  

Meloxicam 

Movalis 
(24 

December 
2014)60 

No   No  

Naproxen 
Naprosyn (9 

October 
2015)61 

No   No  

Celecoxib 
Celebrex (17 
September 

2015)62 
No   No  

Allopurinol 
Zyloprim (3 

February 
2017)63 

No   No  

Colchicine 
Colgout (20 

January 
2016)64 

Yes 
…the elimination of colchicine from the 
body may continue for 10 days or more 
after the cessation of treatment. 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Risedronic 
acid 

Actonel (11 
May 2016)65 Yes 

The effect of risedronate discontinuation 
on bone mineral density was studied in a 
double blind, placebo controlled study in 
postmenopausal women with 
glucocorticoid-dependent rheumatoid 
arthritis. Women were treated for 2 
years with risedronate 2.5 mg daily, 
cyclic risedronate (averaged 2.5 mg of 
risedronate per day over the 96 Week 
active period), or placebo and then 
followed without treatment for one more 
year. Patients continued glucocorticoid 
treatment during the third year of the 
study. Risedronate discontinuation 
resulted in bone loss at all skeletal sites 
(proximal femur and lumbar spine) 
during the third year. The rate of bone 
loss, however, was similar to the 
placebo group indicating that bone loss 
was not accelerated after risedronate was 
discontinued. The study supports the use 
of continuous treatment with risedronate 
to prevent bone loss. 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Denosumab 
Prolia (10 
October 
2016)66 

Yes 

In clinical studies examining the effects 
of discontinuation of Prolia®, BMD 
returned to approximately pre-treatment 
levels and remained above placebo 
within 18 months of the last dose. These 

Defined clinical 
outcomes of drug 
withdrawal 

No  
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data indicate that continued treatment 
with Prolia® is required to maintain the 
effect of the drug. Re-initiation of 
Prolia® resulted in gains in BMD similar 
to  
those when Prolia® was first 
administered.  
 
Multiple Vertebral Fractures (MVF) 
Following Discontinuation of Prolia® 
Treatment 
Multiple vertebral fractures (MVF) may 
occur following discontinuation of 
treatment with Prolia®, particularly in 
patients with a history of vertebral 
fracture. 
Patients being treated with Prolia®, 
should be advised not to interrupt 
Prolia® therapy without prior 
consultation with their treating physician. 
The individual benefit/risk should be 
evaluated before discontinuing treatment 
with Prolia®. If Prolia® treatment is 
discontinued, consider transitioning to an 
alternative antiresorptive therapy. 
 
 

Medications affecting the nervous system 

Oxycodone 
OxyNorm 
(16 June 
2016)67 

Yes 

Withdrawal symptoms may occur 
following abrupt discontinuation of 
oxycodone therapy or upon 
administration of an opioid antagonist.  

General 
statement  Yes 

Patients on prolonged therapy should be 
withdrawn gradually from the drug if it is no 
longer required for pain control 

Fentanyl 
Durogesic 
(15 January 
2014)68 

Yes 

Opioid withdrawal symptoms (such as 
nausea, vomiting, diarrhoea, anxiety, and 
shivering) are possible in some patients 
after conversion from their previous 
opioid analgesic to DUROGESIC or if 
therapy is stopped suddenly 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

Slow tapering of the dose may lessen the 
severity of withdrawal symptoms. … As 
fentanyl levels decrease gradually after the 
DUROGESIC patch is removed, replacement 
with other opioids should be gradual, starting at 
a low dose and increasing slowly. After system 
removal, serum fentanyl concentrations decline 
gradually with mean terminal half-life ranging 
from 22-25 hours. In general, discontinuation of 
any opioid analgesia should be gradual in order 
to prevent withdrawal symptoms 

Tramadol 
Tramal (23 
December 
2015)69 

Yes 

Tolerance and withdrawal 
Tolerance development has been 
reported to be relatively mild. Symptoms 
of withdrawal reactions, similar to those 
occurring during opiate withdrawal, may 
occur as follows: agitation, anxiety, 
nervousness, insomnia, hyperkinesia, 
tremor, pyrexia, myalgia, chills and 
gastrointestinal symptoms. Other 
symptoms that have very rarely been 
seen with tramadol discontinuation 
include panic attacks, severe anxiety, 
hallucinations, paraesthesias, tinnitus and 
unusual CNS symptoms (i.e. confusion, 
delusions, personalization, derealization, 
paranoia). 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Carbamazepi
ne 

Tegretol (18 
October 
2016)70 

Yes 

Dose reduction and withdrawal effects: 
Abrupt dose reduction or withdrawal 
may precipitate convulsions or even 
status epilepticus, therefore 
carbamazepine should be withdrawn 
gradually. If treatment with Tegretol has 
to be withdrawn abruptly in a patient 
with epilepsy, the changeover to the new 
antiepileptic compound should be made 
under cover of a suitable drug (e.g. 
intravenous diazepam or intravenous 
phenytoin.). 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Valproic acid 
Epilim (7 
December 
2016)71 

Yes 

Abrupt withdrawal: The possible risk of 
fits after sudden cessation of Epilim 
should be borne in mind. If it is the only 
anticonvulsant used and has to be 
withdrawn for more than 12 hours 
because of surgery, control of epilepsy 
may be lost. 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Levetiraceta
m 

Keppra (22 
June 2016)72 Yes 

In animals: Withdrawal from chronic 
treatment did not decrease the seizure 
threshold. 
 
Add-on therapy: When satisfactory 

No withdrawal 
effect Yes 

In accordance with current clinical practice, if 
KEPPRA has to be discontinued it is 
recommended 
to withdraw it gradually. 
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control of seizures has been attained, 
monotherapy with KEPPRA may be 
envisaged by progressively decreasing 
and withdrawing the concomitant 
antiepileptic medication. 

Pregabalin Lyrica (1 
April 2015)73 Yes 

Discontinuation 
After discontinuation of short-term and 
long-term treatment with LYRICA 
withdrawal symptoms have been 
observed in some patients. The following 
events have been mentioned: insomnia, 
headache, nausea, anxiety, hyperhidrosis 
and diarrhoea. 

 Defined clinical 
outcomes of drug 
withdrawal 

Yes 

In accordance with current clinical practice, if 
LYRICA has to be discontinued, it is 
recommended to withdraw it gradually over a 
minimum of one week. 

Olanzapine 
Zyprexa (03 
January 
2017)74 

No   No  

Quetiapine 
Seroquel (23 
December 
2016)75 

Yes 

Withdrawal (discontinuation symptoms) 
In acute placebo-controlled monotherapy 
clinical trials in adults which evaluated 
discontinuation symptoms, the 
aggregated incidence of discontinuation 
symptoms after abrupt cessation was 
16.0% for quetiapine and 7.3% for 
placebo. The aggregated incidence of 
individual adverse events (e.g. insomnia, 
nausea, headache, diarrhoea, vomiting, 
dizziness and irritability) did not exceed 
6.7% in any treatment group and usually 
resolved after 1 week post-
discontinuation. 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

Acute withdrawal symptoms such as nausea, 
vomiting and insomnia have been described 
after abrupt cessation of antipsychotic medicines 
including quetiapine. Gradual withdrawal over a 
period of at least one to two weeks is advisable 

Risperidone 
Risperdal (22 
December 
2016)76 

No   No  

Diazepam Valium (2 
July 2015)77 Yes 

After as little as one week of therapy, 
withdrawal symptoms can appear 
following the cessation of recommended 
doses (e.g. rebound insomnia following 
cessation of a hypnotic benzodiazepine). 
… 
Withdrawal symptoms, similar in 
character to those noted with barbiturates 
and alcohol, have occurred once physical 
dependence to benzodiazepines has 
developed or following abrupt 
discontinuation of benzodiazepines. 
These symptoms range from insomnia, 
anxiety, dysphoria, palpitations, panic 
attacks, vertigo, myoclonus, akinesia, 
hypersensitivity to light, sound and 
touch, abnormal body sensations (e.g. 
feeling of motion, metallic taste), 
depersonalisation, derealisation, 
delusional beliefs, hyperreflexia and loss 
of short term memory, to a major 
syndrome which may include 
convulsions, tremor, abdominal and 
muscle cramps, confusional state, 
delirium, hallucinations, hyperthermia, 
psychosis, vomiting and sweating. Such 
manifestations of withdrawal, especially 
the more serious ones, are more common 
in patients who have received excessive 
doses over a prolonged period. However, 
withdrawal symptoms have been 
reported following abrupt 
discontinuation of benzodiazepines taken 
continuously at therapeutic levels. 
Accordingly, VALIUM should be 
terminated by tapering the dose to 
minimise occurrence of withdrawal 
symptoms. Patients should be advised to 
consult with their physician before either 
increasing the dose or abruptly 
discontinuing the medication. 
Rebound phenomena have been 
described in the context of 
benzodiazepine use. Rebound insomnia 
and anxiety mean an increase in the 
severity of these symptoms beyond pre-
treatment levels following cessation of 
benzodiazepines. Rebound phenomena in 
general possibly reflect re-emergence of 
pre-existing symptoms combined with 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

Following the prolonged use of VALIUM at 
therapeutic doses, withdrawal from the 
medication should be gradual. An individualised 
withdrawal timetable needs to be planned for 
each patient in whom dependence is known or 
suspected. Periods from 4 weeks to 4 months 
have been suggested. As with other 
benzodiazepines, when treatment is suddenly 
withdrawn, a temporary increase in sleep 
disturbance can occur after use of VALIUM 
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withdrawal symptoms described earlier. 
Some patients prescribed 
benzodiazepines with very short half-
lives (in the order of 2 to 4 hours) may 
experience relatively mild rebound 
symptoms in between their regular doses. 
Withdrawal/rebound symptoms may 
follow high doses for relatively short 
periods. 
… 
Abrupt withdrawal of benzodiazepines in 
persons with convulsive disorders may 
be associated with a temporary increase 
in the frequency and/or severity of 
seizures 

Oxazepam 
Serepax (3 
September 
2014)78 

Yes 

After as little as one week of therapy 
withdrawal symptoms can appear 
following the cessation of recommended 
doses (eg rebound insomnia following 
cessation of a hypnotic benzodiazepine). 
… 
Epilepsy: Abrupt withdrawal of 
benzodiazepines in patients with 
convulsive disorders may be associated 
with a temporary increase in the 
frequency and/or severity of seizures. 
… 
Withdrawal symptoms similar in 
character to those noted with barbiturates 
and alcohol have occurred following 
abrupt discontinuation of 
benzodiazepines. These symptoms can 
range from insomnia, anxiety, dysphoria, 
palpitations, panic attacks, vertigo, 
myoclonus akinesia, hypersensitivity to 
light, sound and touch, abnormal body 
sensations (eg feelings of motion, 
metallic taste), depersonalisation , 
derealisation, delusional beliefs, 
hyperreflexia and loss of short term 
memory, to a major syndrome which 
may include convulsions, tremor, 
abdominal and muscle cramps, 
confusional states, delirium, 
hallucinations, hyperthermia, psychosis, 
vomiting and sweating. Such 
manifestations of withdrawal, especially 
the more serious ones, are more common 
in those patients who have received 
excessive doses over a prolonged period. 
However, withdrawal symptoms have 
also been reported following abrupt 
discontinuation of benzodiazepines taken 
continuously at therapeutic levels. 
… 
Rebound phenomena have been 
described in the context of 
benzodiazepine use. Rebound insomnia 
and anxiety mean an increase in the 
severity of these symptoms beyond pre-
treatment levels following cessation of 
benzodiazepines. Rebound phenomena in 
general possibly reflect re-emergence of 
pre-existing symptoms combined with 
withdrawal symptoms described earlier. 
Some patients prescribed 
benzodiazepines with very short half-
lives (in the order of 2 to 4 hours) may 
experience relatively mild rebound 
symptoms in between their regular doses. 
Withdrawal/rebound symptoms may 
follow high doses taken for relatively 
short periods. 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

Following the prolonged use of SEREPAX at 
therapeutic doses withdrawal from the 
medication should be gradual. An individualised 
withdrawal timetable needs to be planned for 
each patient in whom dependence is known or 
suspected. Periods from four weeks to four 
months have been suggested. As with other 
benzodiazepines, when treatment is suddenly 
withdrawn, a temporary increase of sleep 
disturbance can occur after use of SEREPAX 
… 
Accordingly, SEREPAX should be terminated 
by tapering the dose to minimise occurrence of 
withdrawal symptoms. Patients should be 
advised to consult with their physician before 
either increasing the dose or abruptly 
discontinuing the medication. 

Alprazolam Kalma (28 
May 2015)79 Yes 

After as little as one week of therapy, 
withdrawal symptoms can appear 
following the cessation of recommended 
doses e.g. rebound insomnia following 
cessation of an anxiolytic 
benzodiazepine 
… 
 
Abrupt withdrawal of benzodiazepines in 
patients with convulsive disorders may 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

Following the prolonged use of Kalma at 
therapeutic doses, withdrawal from the 
medication should be gradual. An individualised 
withdrawal timetable needs to be planned for 
each patient in whom dependence is known or 
suspected. Periods from four weeks to four 
months have been suggested. As with other 
benzodiazepines, when treatment is suddenly 
withdrawn, a temporary increase of sleep 
disturbance can occur after use of Kalma  
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be associated with a temporary increase 
in the frequency and/or severity of 
seizures. 
… 
The discontinuation of therapy with 
Kalma tablets may not only result in 
withdrawal symptoms, but also in relapse 
of the anxiety and panic symptoms of the 
original disorder and a rebound effect. 
The term relapse refers to the return of 
symptoms characteristic of the original 
disorder, at levels approximately equal to 
those seen at baseline before active 
treatment was initiated. Rebound 
phenomena refer to the return of 
symptoms characteristic of the original 
disorder at levels greater than originally 
seen at baseline. 
In general, rebound phenomena reflect 
the re-emergence of pre-existing 
conditions combined with withdrawal 
symptoms described earlier. 
Withdrawal/rebound phenomena may 
follow high doses of benzodiazepines for 
relatively short periods of time. 

… 
Patients with convulsive disorders should not be 
abruptly withdrawn from Kalma. 
… 
Signs and symptoms of withdrawal are more 
prominent after a rapid decrease of dosage or 
abrupt discontinuation of benzodiazepines. 
Hence, abrupt discontinuation of therapy with 
alprazolam should be avoided. It is 
recommended that all patients on Kalma tablets 
who require a dosage reduction be gradually 
tapered under close supervision (see Dosage and 
Administration, Discontinuation therapy) to 
minimise the incidence or severity of withdrawal 
problems. It is important to advise patients not 
to increase the dose of, or abruptly discontinue, 
their medication without first consulting a 
doctor. 

Temazepam 
Normison 
(30 May 
2013)80  

Yes 

Withdrawal symptoms similar in 
character to those noted with barbiturates 
and alcohol have occurred following 
abrupt discontinuation of 
benzodiazepines. These symptoms can 
range from headache, nausea, diarrhoea, 
loss of appetite, insomnia, anxiety, 
tensions, depression, restlessness, 
irritability, rebound phenomena, 
dysphoria, dizziness, abdominal cramps, 
agitation, palpitations, tachycardia, panic 
attacks, vertigo, myoclonus akinesia, 
hypersensitivity to light, sound and 
touch, abnormal body sensations (eg 
feelings of motion, metallic taste), 
depersonalisation, derealisation, 
hyperacusis, delusional beliefs, 
hyperreflexia, numbness/tingling 
extremities and loss of short term 
memory, to a major syndrome which 
may include convulsions/seizures, 
tremor, abdominal and muscle cramps, 
confusional states, delirium, 
hallucinations, hyperthermia, psychosis, 
vomiting and sweating. 
Convulsions/seizures may be more 
common in patients with pre-existing 
seizure disorders or who are taking other 
drugs that lower the seizure threshold 
such as antidepressants. Such 
manifestations of withdrawal, especially 
the more serious ones, are more common 
in those patients who have received 
excessive doses over a prolonged period. 
However, withdrawal symptoms have 
also been reported following abrupt 
discontinuation of benzodiazepines taken 
continuously at therapeutic levels. 
Accordingly, NORMISON should be 
terminated by tapering the dose to 
minimise occurrence of withdrawal 
symptoms. Patients should be advised to 
consult with their physician before either 
increasing the dose or abruptly 
discontinuing the medication. 
Rebound phenomena have been 
described in the context of 
benzodiazepine use. Rebound insomnia 
and anxiety mean an increase in the 
severity of these symptoms beyond pre- 
treatment levels following cessation of 
benzodiazepines. Rebound phenomena in 
general possibly reflect re-emergence of 
pre-existing symptoms combined with 
withdrawal symptoms described earlier. 
Some patients prescribed 
benzodiazepines with very short half-
lives (in the order of 2 to 4 hours) may 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

Following the prolonged use of NORMISON at 
therapeutic doses withdrawal from the 
medication should be gradual. An individualised 
withdrawal timetable needs to be planned for 
each patient in whom dependence is known or 
suspected. Periods from four weeks to four 
months have been suggested. As with other 
benzodiazepines, when treatment is suddenly 
withdrawn, a temporary increase of sleep 
disturbance can occur after use of NORMISON 
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experience relatively mild rebound 
symptoms in between their regular doses. 
Withdrawal/rebound symptoms may 
follow high doses taken for relatively 
short periods. 

Amitriptyline 
Endep (10 
December 
2012)81 

Yes 

Withdrawal symptoms. Abrupt cessation 
of treatment after prolonged 
administration may produce nausea, 
headache 
and malaise. Gradual dosage reduction 
has been reported to produce, within two 
weeks, transient symptoms 
including irritability, restlessness, and 
dream and sleep disturbance. These are 
not indicative of addiction. Rare 
instances have been reported of mania or 
hypomania occurring within 2 to 7 days 
following cessation of chronic 
therapy with tricyclic antidepressants. 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Fluoxetine Prozac (17 
May 2016)82 Yes 

Withdrawal Reactions - Discontinuation 
symptoms have been reported in 
association with SSRIs. Because of the 
long elimination half-life of fluoxetine, 
and its active metabolite norfluoxetine, 
plasma fluoxetine and norfluoxetine 
concentrations decrease gradually at the 
conclusion of therapy, which reduces 
greatly the likelihood of developing 
discontinuation symptoms and makes 
dosage tapering unnecessary in most 
patients. Common symptoms associated 
with withdrawal of SSRIs include 
dizziness, paraesthesia, headache, 
anxiety and nausea. Onset of symptoms 
can occur within a day of discontinuation 
but may be delayed, particularly in the 
case of fluoxetine, due to its long half-
life. The majority of symptoms 
experienced on withdrawal of SSRIs are 
non serious, self-limiting and have 
varying durations. Fluoxetine has been 
only rarely associated with such 
symptoms. 
… 
Associated with Discontinuation of 
Treatment: 
Fifteen percent of approximately 4,000 
patients who received fluoxetine 
hydrochloride in U.S. premarketing 
clinical trials discontinued treatment due 
to an adverse event. The more common 
events causing discontinuation included: 
psychiatric (5.3%), primarily 
nervousness, anxiety and insomnia; 
digestive (3.0%), primarily nausea; 
nervous system (1.6%), primarily 
dizziness; body as a whole (1.5%), 
primarily asthenia and headache; and 
skin (1.4%), primarily rash and pruritus. 
… 
Discontinuation Symptoms - 
Discontinuation symptoms have been 
reported when fluoxetine treatment is 
stopped. The most commonly reported 
symptoms include dizziness, sleep 
disorders, sensory 
disturbances/paraesthesia, anxiety, 
agitation, asthenia, confusion, headache, 
and irritability. 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Citalopram Cipramil (24 
May 2013)83 Yes 

Discontinuation/withdrawal - 
Withdrawal symptoms when treatment is 
discontinued are common, particularly if 
discontinuation is abrupt. 
The risk of withdrawal symptoms may 
be dependent on several factors including 
the duration and dose of therapy and the 
rate of dose reduction. Dizziness, sensory 
disturbances (including paraesthesia), 
sleep disturbances (including insomnia 
and intense dreams), agitation or anxiety, 
nausea and/or vomiting, tremor, 
confusion, sweating, headache, 
diarrhoea, palpitations, emotional 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

It is therefore advised that citalopram should be 
gradually tapered when discontinuing treatment 
over a period of several weeks or months, 
according to the patient’s needs. 
… 
Abrupt discontinuation should be avoided. 
When stopping treatment with citalopram the 
dose should be gradually reduced over a period 
of a least one to two weeks in order to reduce 
the risk of withdrawal reactions (see 
PRECAUTIONS). If intolerable symptoms 
occur following a decrease in the dose or upon 
discontinuation of treatment, then resuming the 
previously prescribed dose may be considered. 
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instability, irritability and visual 
disturbances are the most commonly 
reported reactions. Generally these 
symptoms are mild to moderate, 
however, in some patients they may be 
severe in intensity. 
They usually occur within the first few 
days of discontinuing treatment, but 
there have been very rare reports of such 
symptoms in patients who have 
inadvertently missed a dose. 
Generally these symptoms are self-
limiting and usually resolve within 2 
weeks, though in some individuals they 
may be prolonged (2-3 months or more).  

Subsequently, the physician may continue 
decreasing the dose, but at a more gradual rate. 

Paroxetine 
Aropax (13 
November 
2014)84 

Yes 

Discontinuation symptoms have been 
reported with SSRI antidepressants, 
including AROPAX, when they have 
been discontinued, particularly when 
treatment has been stopped abruptly (see 
ADVERSE EFFECTS and DOSAGE 
AND ADMINISTRATION). It is 
therefore advised that the dose should be 
gradually tapered when discontinuing 
treatment (see DOSAGE AND 
ADMINISTRATION). 
Symptoms seen on discontinuation of 
paroxetine treatment in adults: 
In clinical trials in adults, adverse events 
seen on treatment discontinuation 
occurred in 30% of patients treated with 
paroxetine compared to 20% of patients 
treated with placebo. The occurrence of 
discontinuation symptoms is not the 
same as the drug being addictive or 
dependence producing as with a 
substance of abuse. 
Dizziness, sensory disturbances 
(including paraesthesia, electric shock 
sensations and tinnitus), sleep 
disturbances (including intense dreams), 
agitation or anxiety, nausea, tremor, 
confusion, sweating, headache, diarrhoea 
have been reported. Generally these 
symptoms are mild to moderate, 
however, in some patients they may be 
severe in intensity. They usually occur 
within the first few days of discontinuing 
treatment, but there have been very rare 
reports of such symptoms in patients 
who have inadvertently missed a dose. 
Generally these symptoms are self-
limiting and usually resolve within 2 
weeks, though in some individuals they 
may be prolonged (2-3 months or more). 
… 
Discontinuation Symptoms 
Common: Dizziness, sensory 
disturbances, sleep disturbances, anxiety, 
headache. 
Uncommon: Agitation, nausea, tremor, 
confusion, sweating, diarrhoea. 
As with many psychoactive medicines, 
discontinuation of paroxetine (particular 
when abrupt) may lead to symptoms 
such as dizziness, sensory disturbances 
(including paraesthesia, electric shock 
sensations and tinnitus), sleep 
disturbances (including intense dreams), 
tremor, agitation or anxiety, nausea, 
headache, confusion, diarrhoea and 
sweating. In the majority of patients, 
these events are mild to moderate and are 
self-limiting. No particular patient group 
appears to be at higher risk of these 
symptoms; it is therefore advised that 
when paroxetine treatment is no longer 
required, gradual discontinuation by dose 
tapering be carried out 
… 
Also during AROPAX marketing there 
have been spontaneous reports of adverse 
events upon discontinuation (particular 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

It is therefore advised that paroxetine should be 
gradually tapered when discontinuing treatment 
over a period of several weeks or months, 
according to the patient's needs. 
 
Discontinuation of Treatment 
As with other psychoactive medications, abrupt 
discontinuation should generally be avoided 
(See PRECAUTIONS and ADVERSE 
REACTIONS). The taper phase regimen used in 
the recent clinical trials involved a decrease in 
the daily dose by 10 mg/day at weekly intervals. 
Recent clinical trials supporting the various 
approved indications for Aropax employed a 
taper phase regimen, rather than an abrupt 
discontinuation of treatment. The taper phase 
regimen used in GAD and PTSD clinical trials 
involved an incremental decrease in the daily 
dose by 10 mg/day at weekly intervals. When a 
daily dose of 20 mg/day was reached, patients 
were continued on this dose for 1 week before 
treatment was stopped. 
With this regimen in those studies, the following 
adverse events were reported at an incidence of 
2% or greater for AROPAX and were at least 
twice that reported for placebo: abnormal 
dreams, paraesthesia, and dizziness. In the 
majority of patients, these events were mild and 
moderate and were self-limiting and did not 
require medical intervention. 
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when abrupt), such as dizziness, sensory 
disturbances (including paraesthesia and 
electric shock sensations), sleep 
disturbances, tremor, agitation or 
anxiety, nausea and sweating. Similar 
events have been reported for other 
selective serotonin reuptake inhibitors. 
Patients should be monitored for these 
symptoms when discontinuing treatment, 
regardless of the indication for which 
Aropax is being prescribed. AROPAX 
should not normally be discontinued 
abruptly. A gradual reduction in the dose 
rather than abrupt cessation is 
recommended whenever possible. If 
intolerable symptoms occur following a 
decrease in the dose or upon 
discontinuation of treatment, then 
resuming the previously prescribed dose 
may be considered. Subsequently, the 
physician may continue decreasing the 
dose but at a more gradual rate. 

Sertraline Zoloft (09 
May 2016)85 Yes 

During marketing of ZOLOFT and other 
SSRIs and SNRIs (Serotonin and 
Noradrenaline Reuptake Inhibitors) there 
have been spontaneous reports of adverse 
events occurring upon discontinuation of 
these drugs, particularly when abrupt, 
including the following: dysphoric mood, 
irritability, agitation, dizziness, sensory 
disturbances (e.g. paraesthesias such as 
electric shock sensations), anxiety, 
confusion, headache, lethargy, emotional 
lability, insomnia, and hypomania. While 
these events are generally self-limiting, 
some have been reported to be severe. 
Patients should be monitored for these 
symptoms when discontinuing treatment 
with ZOLOFT.  
… 
Discontinuation Symptoms: Rare: 
Symptoms following the discontinuation 
of sertraline have been reported and 
included agitation, anxiety, dizziness, 
headache, nausea and paraesthesia. 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

A gradual reduction in the dose rather than 
abrupt cessation is recommended whenever 
possible. If intolerable symptoms occur 
following a decrease in the dose or upon 
discontinuation of treatment, then resuming the 
previously prescribed dose may be considered. 
Subsequently, the physician may continue 
decreasing the dose but at a more gradual rate. 
… 
Discontinuation should be accomplished by a 
gradual reduction in dosage. 

Fluvoxamine 
Luvox (3 
March 
2015)86 

Yes 

The onset of symptoms may occur one to 
three days after abrupt discontinuation of 
SSRI therapy and (rarely) after dosage 
lowering. It is important but may be 
difficult to distinguish the 
discontinuation symptoms from a 
recurrence of the underlying disease. 
Both may present with disturbances of 
the equilibrium and of the sensory 
system. However, they may differ in 
view of the severity, onset and duration 
of the symptoms. 
Discontinuation symptoms rarely occur 
after treatment of less that 5 weeks 
duration and usually last from one day to 
three weeks. 
The most commonly reported symptoms 
in association with withdrawal of the 
medicine include: dizziness, sensory 
disturbances (including paraesthesia, 
visual disturbances and electric shock 
sensations), sleep disturbances (including 
insomnia and intense dreams), agitation, 
irritability, confusion, emotional 
stability, headache, nausea and/or 
vomiting, diarrhoea, sweating, 
palpitations, tremor and anxiety (see 
Adverse Effects section). Generally these 
effects are mild to moderate and are self-
limiting; however in some patients they 
may be severe and/or prolonged. They 
usually occur within the first few days of 
discontinuing treatment. 
It is advised that in accordance with 
clinical experience and individual need 
of a patient the dosage should be 
gradually tapered over a couple of weeks 
when discontinuing treatment (see 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

It is advised that in accordance with clinical 
experience and individual need of a patient the 
dosage should be gradually tapered over a 
couple of weeks when discontinuing treatment. 
… 
Abrupt discontinuation should be avoided. 
When stopping treatment with fluvoxamine, the 
dose should be gradually reduced over a period 
of at least one or two weeks in order to reduce 
the risk of withdrawal reactions (see Precautions 
and Adverse Effects sections). If intolerable 
symptoms occur following a decrease in the 
dose or upon discontinuation of treatment, then 
resuming the previously prescribed dose may be 
considered. Subsequently, the physician may 
continue decreasing the dose, but at a more 
gradual rate. 
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Dosage and Administration section). 

Escitalopram 
Lexapro (25 
March 
2014)87 

Yes 

Significant numbers of discontinuation 
symptoms may occur with abrupt 
discontinuation of escitalopram.  
… 
Discontinuation symptoms when 
stopping treatment are common, 
particularly if discontinuation is abrupt. 
The risk of discontinuation symptoms 
may be dependent on several factors 
including the duration and dose of 
therapy and the rate of dose reduction. 
Dizziness, sensory disturbances 
(including paraesthesia and electric 
shock sensations), sleep disturbances 
(including insomnia and intense dreams), 
agitation or anxiety, nausea and/or 
vomiting, tremor, confusion, sweating, 
headache, diarrhoea, palpitations, 
emotional instability, irritability, and 
visual disturbances are the most 
commonly reported reactions. Generally 
these symptoms are mild to moderate, 
however, in some patients they may be 
severe in intensity. 
They usually occur within the first few 
days of discontinuing treatment, but 
there have been very rare reports of such 
symptoms in patients who have 
inadvertently missed a dose. 
Generally these symptoms are self-
limiting and usually resolve within 2 
weeks, though in some individuals they 
may be prolonged (2 - 3 months or 
more). It is therefore advised that 
escitalopram should be gradually tapered 
when discontinuing treatment over a 
period of several weeks or months, 
according to the patient’s needs 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

To minimise discontinuation reactions, tapered 
discontinuation over a period of at least one to 
two weeks is recommended. If unacceptable 
discontinuation symptoms occur following a 
decrease in the dose or upon discontinuation of 
treatment then resuming the previously 
prescribed dose may be considered. 
Subsequently, the dose may be decreased but at 
a more gradual rate. 

Mirtazapine 
Avanza 
Soltab (27 
May 2016)88 

Yes 

Treatment should preferably be 
continued until the patient has been 
completely symptom-free for 4-6 
months.  

… 

Post-marketing experience shows that 
abrupt termination of treatment after long 
term administration may sometimes 
result in withdrawal symptoms. The 
majority of withdrawal reactions are mild 
and self limiting. Among the various 
reported withdrawal symptoms, 
dizziness, agitation, anxiety, headache 
and nausea are the most frequently 
reported. Even though they have been 
reported as withdrawal symptoms, it 
should be realised that these symptoms 
may be related to underlying disease.  

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

… treatment can be gradually discontinued to 
avoid withdrawal symptoms  
… 
… it is recommended to discontinue treatment 
with Avanza SolTab gradually 

Venlafaxine 

Exefor XR 
(19 
November 
2015)89 

Yes 

Discontinuation effects are well known 
to occur with antidepressants. 
Discontinuation effects are well known 
to occur with antidepressants, and it is 
therefore recommended that the dosage 
is tapered gradually and the patient 
monitored. The following symptoms 
have been reported in association with 
abrupt discontinuation or dose-reduction, 
or tapering of treatment: hypomania, 
anxiety, agitation, nervousness, 
confusion, insomnia or other sleep 
disturbances, fatigue, somnolence, 
paraesthaesia, dizziness, convulsion, 
vertigo, headache, flu-like symptoms, 
tinnitus, impaired coordination and 
balance, tremor, sweating, dry mouth, 
anorexia, diarrhoea, nausea, and 
vomiting. In pre-marketing studies, the 
majority of discontinuation reactions 
were mild and resolved without 
treatment. 
In the Social Anxiety Disorder pooled 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

When EFEXOR-XR at a dose of 75 mg/day or 
greater has been administered for more than 1 
week is stopped, it is recommended whenever 
possible that the dose be tapered gradually to 
minimise the risk of discontinuation symptoms. 
In clinical trials with EFEXOR-XR, tapering 
was achieved by reducing the daily dose by 75 
mg at 1 week intervals. To facilitate tapering 
below 75 mg of EFEXOR-XR, physicians may 
consider prescribing the 37.5 mg capsules once 
daily. The period required for tapering may 
depend on the dose, duration of therapy, and the 
individual patient. Patients should be advised to 
consult their physician before abruptly 
discontinuing EFEXOR-XR. 
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short-term studies, the most common 
taper/post-study- emergent adverse 
events were dizziness (13%), nausea 
(7%), insomnia (3%), nervousness (3%) 
and asthenia (2%). In the 6-month study, 
the most common taper/post-study 
treatment emergent adverse events were 
dizziness (21% and 16%) and nausea 
(7% and 10%) for EFEXOR-XR 75 mg 
and EFEXOR-XR 150-225 mg, 
respectively. 

Duloxetine Cymbalta (22 
April 2015)90 Yes 

As with other drugs effective in the 
treatment of major depressive disorder, 
when discontinuing CYMBALTA after 
more than 1 week of therapy, it is 
generally recommended that the dose be 
tapered to minimise the risk of 
discontinuation symptoms (see 
DOSAGE AND ADMINISTRATION). 
The most commonly reported symptoms 
following abrupt discontinuation of 
duloxetine in clinical trials have included 
dizziness, nausea, headache, 
paraesthesia, fatigue, vomiting, 
irritability, nightmares, insomnia, 
diarrhoea, anxiety, hyperhidrosis, 
vertigo, somnolence and myalgia. 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

When discontinuing CYMBALTA after more 
than one week of therapy it is generally 
recommended that the dose be tapered to 
minimise the risk of discontinuation symptoms. 
As a general recommendation, the dose of 
CYMBALTA should be reduced by half or 
administered on alternate days during a period 
of not less than two weeks. The precise regimen 
followed should take into account the individual 
circumstances of the patient, such as duration of 
treatment, dose at discontinuation, etc. 

Desvenlafaxi
ne 

Pristiq (21 
December 
2015)91 

Yes 

Adverse drug reactions reported in 
association with abrupt discontinuation, 
dose reduction or tapering of treatment in 
MDD clinical trials at a rate of ³5% 
include: dizziness, withdrawal syndrome, 
nausea, headache, irritability, diarrhoea, 
anxiety, abnormal dreams, fatigue, and 
hyperhidrosis. In general, discontinuation 
symptoms occurred more frequently with 
higher doses and longer duration of 
therapy… 
 
During marketing of SNRIs (Serotonin 
and Noradrenaline Reuptake Inhibitors), 
and SSRIs (Selective Serotonin Reuptake 
Inhibitors), there have been spontaneous 
reports of adverse events occurring upon 
discontinuation of these drugs, 
particularly when abrupt, including the 
following: dysphoric mood, irritability, 
agitation, dizziness, sensory disturbances 
(e.g., paraesthesias, such as electric 
shock sensations), anxiety, confusion, 
headache, lethargy, emotional lability, 
insomnia, hypomania, tinnitus, and 
seizures. While these events are 
generally self-limiting, there have been 
reports of serious discontinuation 
symptoms. Patients should be monitored 
when discontinuing treatment with 
Pristiq. A gradual reduction in the dose 
rather than abrupt cessation is 
recommended whenever possible. If 
intolerable symptoms occur following a 
decrease in the dose or upon 
discontinuation of treatment, then 
resuming the previously prescribed dose 
may be considered 

Defined clinical 
outcomes of drug 
withdrawal 

Yes 

When discontinuing therapy gradual dose 
reduction should be considered to minimise 
discontinuation symptoms 
 
Symptoms associated with discontinuation of 
Pristiq, as well as other snris and ssris have been 
reported. Patients should be monitored for these 
symptoms when discontinuing treatment. A 
gradual reduction in the dose rather than abrupt 
cessation is recommended whenever possible. If 
intolerable symptoms occur following a 
decrease in the dose or upon discontinuation of 
treatment, then resuming the previously 
prescribed dose may be considered. 
Subsequently, the physician may continue 
decreasing the dose, but at a more gradual rate 

Donepezil 
Aricept (16 
November 
2012)92 

Yes 

Treatment should be continued for as 
long as a therapeutic benefit for the 
patient exists. Discontinuation of therapy 
should be considered where there is no 
longer evidence of a therapeutic effect, 
which should be assessed by periodic 
evaluations by the physician using input 
from the patient and caregiver. 
 
… 
Upon discontinuation of treatment, a 
gradual abatement of the beneficial 
effects of ARICEPT is seen. There is no 
evidence of a rebound effect after abrupt 
discontinuation of therapy. 
… 
This suggests that the beneficial effects 
of ARICEPT abate over 6 weeks 

Defined clinical 
outcomes of drug 
withdrawal 

No  
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following discontinuation of treatment 
and do not represent a change in the 
underlying disease. There is no evidence 
of a rebound effect 6 weeks after abrupt 
discontinuation of therapy. Following 3 
weeks of placebo washout, scores on the 
ADAS-cog for both the ARICEPT 
treatment groups increased, indicating 
that discontinuation of ARICEPT 
resulted in a loss of its treatment effect. 
The duration of this placebo washout 
period was not sufficient to 
characterise the rate of loss of the 
treatment effect, but the 30-week study 
(see above) demonstrated that treatment 
effects associated with the use of 
ARICEPT abate within 
6 weeks of treatment discontinuation. 

Medications affecting the respiratory system 

Fluticasone 
Flixotide (17 
October 
2016)93 

No   No  

Ciclesonide 
Alvesco (23 
September 
2016)94 

No   Yes The patient should be advised against abrupt 
discontinuation of therapy with ALVESCO. 

Tiotropium Spiriva (22 
May 2015)95 No   No  

Medications affecting the sensory system 

Dorzolamide Trusopt (22 
April 2016)96 No   No  

Brinzolamide 
Azopt (31 
January 
2014)97 

No   No  

Latanoprost Xalatan(4 
May 2016)98 Yes 

Eyelash changes are reversible upon 
discontinuation of treatment.. … No 
further increase in brown iris pigment 
has been observed after discontinuation 
of treatment, but the resultant colour 
change may be permanent. 

Defined clinical 
outcomes of drug 
withdrawal 

No  

Various 
Sucroferric 
Oxyhydroxid
e 

Velphoro(29 
March 
2016)99 

No   No  
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72. Keppra (levetiracetam) Australian approved product information. Malvern VIC: UCB Pharma, Approved 7 September 2006, most recent amendment 22 June 
2016. 

73. Lyrica (pregabalin) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 13 April 2005, most recent amendment 1 
April 2015. 

74. Zyprexa (olanzapine) Australian approved product information. West Ryde NSW: Eli Lilly Australia Pty Ltd, Approved 05 March 1997, most recent 
amendment 03 January 2017. 

75. Seroquel (quetiapine) Australian approved product information. Macquarie Park NSW: AstraZeneca Pty Ltd, Approved 3 February 2000, most recent 
amendment 23 December 2016. 

76. Risperdal (risperidone) Australian approved product information. Macquarie Park NSW: Janssen-Cilag Pty Ltd, Approved 30 November 1993, most recent 
amendment 22 December 2016. 

77. Valium (diazepam) Australian approved product information. Dee Why NSW: Roche Products Pty Ltd, Approved 18 August 1994, most recent amendment 2 
July 2015. 

78. Serepax (oxazepam) Australian approved product information. St Leonards NSW: Aspen Pharma Pty Ltd, Approved 4 July 1991, most recent amendment 3 
September 2014. 

79. Kalma (alprazolam) Australian approved product information. Millers Point NSW: Alphapharm Pty Ltd, Approved 22 October 1993, most recent amendment 
28 May 2015. 

80. Normison (temazepam) Australian approved product information. St Leonards NSW: Aspen Pharma Pty Ltd, Approved 01 October 1992, most recent 
amendment 30 May 2013. 

81. Endep (amitryptyline) Australian approved product information. Millers Point NSW: Alphapharm Pty Ltd, Approved 20 September 1999, most recent 
amendment 10 December 2012. 

82. Prozac (fluoxetine) Australian approved product information. West Ryde NSW: Eli Lilly Australia Pty Ltd, Approved 5 September 1991, most recent 
amendment 17 May 2016. 

83. Cipramil (citalopram) Australian approved product information. North Ryde NSW: Lundbeck Australia Pty Ltd, Approved 3 December 2007, most recent 
safety amendment 24 May 2013. 

84. Aropax (paroxetine) Australian approved product information. St Leonards NSW: Aspen Pharmacare Australia Pty Ltd, Approved 15 January 1997, most 
recent amendment 13 November 2014. 

85. Zoloft (sertraline) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 24 November 1993, most recent amendment 
09 May 2016. 

86. Luvox (fluvoxamine) Australian approved product information. Macquarie Park NSW: BGP Products Pty Ltd, Approved 1 April 1997, most recent 
amendment 03 March 2015. 

87. Lexapro (escitalopram) Australian approved product information. North Ryde NSW: Lundbeck Australia Pty Ltd, Approved 16 September 2003, most recent 
amendment 25 March 2014. 

88. Avanza SolTab (mirtazapine) Australian approved product information. Macquarie Park, NSW: Merck Sharp & Dohme (Australia) Pty Ltd, Approved 03 
September 2002, most recent amendment 27 May 2016. 

89. Efexor XR (venlafaxine) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 11 May 1998, most recent 
amendment 19 November 2015. 

90. Cymbalta (duloxetine) Australian approved product information. West Ryde NSW: Eli Lilly Australia Pty Ltd, Approved 15 July 2009, most recent 
amendment 22 April 2015. 

91. Pristiq (desvenlafaxine) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 18 August 2008, most recent 
amendment 21 December 2015. 

92. Aricept, Aricept-D (donepezil) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 30 March 1998, most recent 
amendment 28 March 2006. 

93. Flixotide (cfc-free) inhaler, junior (cfc-free) inhaler, accuhaler, junior accuhaler, and flixotide disks and diskhaler (fluticasone) Australian approved product 
information. Abbotsford VIC: GlaxoSmithKline Australia Pty Ltd, Approved 21 June 2011, most recent amendment 17 October 2016. 

94. Alvesco (ciclesonide) Australian approved product information. Macquarie Park NSW: AstraZeneca Pty Ltd, Approved 25 February 2004, most recent 
amendment 23 September 2016. 

95. Spiriva (tiotropium) Australian approved product information. North Ryde NSW: Boehringer Ingelheim Pty Ltd, Approved 30 May 2002, most recent 
amendment 22 May 2015. 

96. Trusopt (dorzolamide) Australian approved product information. Sydney NSW: Mundipharma Pty Ltd, Approved 28 November 1995, most recent amendment 
22 April 2016. 

97. Azopt (brinzolamide) Australian approved product information. Frenchs Forest NSW: Alcon Laboratories (Australia) Pty Ltd, Approved 23 May 2007, most 
recent amendment 31 January 2014. 

98. Xalatan (latanoprost) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 23 July 1997, most recent amendment 4 
May 2016. 

99. Velphoro (sucroferric oxyhydroxide) Australian approved product information. Milsons Point NSW: Fresenius Medical Care Australia Pty Ltd, Approved 27 
November 2014, most recent amendment 29 March 2016. 
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Table Two: PI Sheet reports changed effect of the medication in older adults 

Generic 
medication 

name 

Brand PI 
retrieved 

(date of most 
recent 

amendment) 

Dose 
adjustment 

Yes/No 

Suggested dose for older 
adults 

Pharmacokinetics for 
older adults 

Response 
for older 

adults 

Adverse effects for older 
adults 

Caution 
for 

older 
adults 

Medications affecting the alimentary tract and metabolism 

Ranitidine 
Zantac (9 
August 
2016)1 

Not stated Not stated 

In patients over 50 years of 
age, half life is prolonged 

(3 to 4 hours) and 
clearance is reduced, 

consistent with the age-
related decline of renal 

function. However, 
systemic exposure and 
accumulation are 50% 
higher. This difference 
exceeds the effect of 

declining renal function, 
and indicates increased 
bioavailability in older 

patients. 

Not stated 

Rarely, malaise, dizziness, 
somnolence, insomnia and 

vertigo. Rare cases of reversible 
mental confusion, depression 
and hallucinations have been 
reported, predominantly in 

severely ill and elderly patients..  
…  

In patients such as the elderly, 
persons with chronic lung 

disease, diabetes or the 
immunocompromised, there 
may be an increased risk of 

developing community acquired 
pneumonia. 

Not 
stated 

Omeprazole 
Losec (23 

March 2016) 
2 

No 
No dosage adjustment of 

LOSEC Tablets is 
necessary in the elderly. 

Not stated Not stated Not stated Not 
stated 

Pantoprazole Somac (13 
April 2016)3 Yes 

The usual daily dose of 20 
mg or 40 mg can be given. 

During combination 
therapy for the eradication 

of H pylori, elderly 
patients should receive the 

recommended 
pantoprazole dose of 40 
mg twice daily for a 1-
week treatment period. 

The slight increase in AUC 
and Cmax in elderly 

volunteers compared with 
their younger counterparts 

is also not clinically 
relevant.  

Not stated Not stated Not 
stated 

Lansoprazole 
Zoton 

FasTabs (19 
May 2016) 4 

No Dosage adjustment is not 
required in the elderly.  Not stated Not stated 

PPIs, especially if used in high 
doses and over long durations (> 
1 year), may modestly increase 
the risk of hip, wrist and spine 
fracture, predominantly in the 
elderly or in presence of other 

recognised risk factors.  

Not 
stated 

Rabeprazole Pariet (15 
April 2016)5 No 

No dosage adjustment is 
necessary in elderly 

patients.5 

Elimination of rabeprazole 
sodium was decreased in 
the elderly. Following 7 

days of 
daily dosing with 20 mg of 

rabeprazole sodium, the 
AUC approximately 

doubled and the Cmax 
increased by 60% as 

compared to young healthy 
volunteers. However, there 

was no evidence of 
rabeprazole sodium 

accumulation.5 

Not stated Not stated Not 
stated 

Esomeprazole Nexium (27 
April 2016)6 No Dose adjustment is not 

required in the elderly. 

The metabolism of 
esomeprazole is not 

significantly changed in 
elderly subjects (71- 80 

years). 

Not stated Not stated Not 
stated 

Sulfasalazine 

Salazopyrin 
(17 

September 
2013)7 

Not stated Not stated Not stated Not stated Not stated Not 
stated 
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Mesalazine 
Salofalk (31 

October 
2013)8 

No 

For adults and the elderly:  
Unless otherwise 
prescribed, the 

recommended dose for 
acute ulcerative colitis is 
1.5 g to 3 g per day. For 

maintenance of remission 
and/or long term treatment 

of ulcerative colitis, the 
recommended dose is 1.5 g 

per day. 

There is no 
pharmacokinetic data in 

the elderly using 
SALOFALK granules or 

tablets. 

Not stated Not stated 

Specific 
clinical 
data in 
only 

elderly 
patients 

for 
mesalazi

ne are 
not 

available
, but 
have 
been 

used in 
patients 
up to 75 
years of 
age in 

clinical 
trials. 

Insulin aspart 
NovoRapid, 
Novomix(8 
July 2014)9 

Yes 

As with all insulins, in 
elderly patients and 

patients with hepatic or 
renal impairment glucose 

monitoring should be 
intensified and dosage 

adjusted on an individual 
basis. 

The relative differences in 
pharmacokinetic properties 

between soluble insulin 
aspart and soluble human 
insulin in elderly subjects 
(65-83 years, mean age 70 
years) with type 2 diabetes 

were similar to those 
observed in healthy 

subjects and in younger 
subjects with diabetes; i.e. 
the significantly earlier and 
higher Cmax is maintained 
with soluble insulin aspart. 

As in younger subjects 
with type 2 diabetes, tmax 
of soluble insulin aspart 

may be slightly delayed in 
elderly subjects with type 2 

diabetes, though still 
significantly earlier than 
for human insulin. The 

pharmacokinetics of 
biphasic insulin aspart 

have not been investigated 
in the elderly.. …  

 
A randomised, double-
blind cross-over PK/PD 

(ANA-1416) trial 
comparing insulin aspart 

with soluble human insulin 
was performed in elderly 

patients with type 2 
diabetes (19 patients aged 
65-83 years, mean age 70 

years). The relative 
differences in the 
pharmacodynamic 

properties between insulin 
aspart and soluble human 

insulin in elderly were 
consistent with those seen 
in healthy subjects and in 

younger subjects with 
diabetes.  

Not stated No safety issues were raised… 

No 
safety 
issues 
were 

raised, 
but 

careful 
glucose 
monitori
ng and 

individu
al dose 

adjustme
nts of 

insulin, 
includin
g insulin 
aspart, 
may be 
necessar

y in 
elderly 

patients. 

Insulin 
(human), 

intermediate 
or long-acting 

combined 
with fast-

acting 

Humulin (2 
November 

2015)10 
Not stated Not stated Not stated Not stated Not stated Not 

stated 

Insulin 
glargine 

Lantus (15 
November 

2016)11 
Yes 

In the elderly, progressive 
deterioration of renal 

function may lead to a 
steady decrease in insulin 

requirements. 

Not stated 

In clinical 
trials, 

subgroup 
analysis 
based on 
age and 

gender did 
not indicate 

any 

In clinical trials, subgroup 
analysis based on age and 

gender did not indicate any 
difference in safety and efficacy 

in insulin glargine treated 
patients compared to the total 

study population. 

… the 
warning 
sympto
ms of 

hypogly
caemia 
may be 

changed, 
be less 
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difference 
in safety 

and 
efficacy in 

insulin 
glargine 
treated 
patients 

compared 
to the total 

study 
population. 

pronoun
ced, or 

be 
absent in 
certain 

risk 
groups, 
as for 

example 
… in 

elderly 
patients 

 

Metformin 
Diabex (07 
September 

2016)12 
Yes 

The initial and 
maintenance dosing of 
metformin should be 

conservative in elderly 
patients, due to the 

potential for decreased 
renal function in this 

population. Any dosage 
adjustment should be based 
on a careful assessment of 
renal function. Generally, 
elderly patients should not 
be titrated to the maximum 

dose of metformin. 
… 

Life threatening lactic acidosis can occur  
due to accumulation of metformin.  
Risk factors include renal impairment,  
old age and high doses of metformin  
above 2 g per day. 

 

Not stated Not stated 

The risk of lactic acidosis, in 
association with metformin, is 
increased in elderly patients on 

long-term therapy due to the 
physiological alteration of the 
renal function and the possible 

accumulation of metformin. 
Metformin may be used in the 

elderly if Contraindications and 
Precautions are respected, the 
dosage is frequently reviewed 
and renal function monitored.. 

 
As 

metform
in 

hydrochl
oride is 
excreted 
by the 

kidney, 
it is 

recomm
ended 
that 

creatinin
e 

clearanc
e and/or 
serum 

creatinin
e levels 

be 
determin

ed 
before 

initiating 
treatmen

t and 
regularly 
thereafte
r  ... At 

least two 
to four 
times a 
year in 
patients 

with 
serum 

creatinin
e levels 
at the 
upper 

limit of 
normal 
and in 
elderly 

subjects. 
Decrease
d renal 

function 
in 

elderly 
subjects 

is 
frequent 

and 
asympto
matic. 

… 
Decrease
d renal 

function 
in 

elderly 
subjects 

is 
frequent 

and 
asympto
matic. 
Special 
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caution 
should 

be 
exercise

d in 
situation
s where 

renal 
function 

may 
become 
impaired

. 
 

Gliclazide 

Diamicron 
60mg MR (23 

March 
2016)13 

No 

The initial recommended 
dose is half a tablet (30 

mg), even in elderly 
patients (≥ 65 years). 

… 
The dosage is therefore 

identical to that 
recommended for adults 
under the age of 65 years 

No clinically significant 
modifications in the 

pharmacokinetic 
parameters have been 

observed in elderly 
patients. 

Analysis of 
elderly 
patients 
(over 65 

years old) 
showed less 
hypoglycae
mia than in 
the general 
population, 

with a 
prevalence 

of 
hypoglycae

mic 
episodes 

lower in the 
modified 
release 

group (2.6 
hypoglycae

mic 
episodes 
for 100 
patient 

months) 
than in the 
immediate 

release 
group (4.1).  

The efficacy and tolerance of 
the modified release formulation 
of gliclazide (30 mg - 120 mg) 
has been confirmed in clinical 
trials in patients over 65 years 

who were given the same 
dosage regimen as the general 

population.  

Not 
stated 

Glimepiride 
Amaryl (25 

August 
2016)14 

Not stated Not stated 

The pharmacokinetics of 
glimepiride are similar in 

males and females and also 
in young and elderly (>65 

years) patients. Intra-
individual variability is 

low. 

Not stated Hypoglycaemia may be difficult 
to recognise in the elderly … 

Not 
stated 

Sitapliptin 
Januvia (01 

February 
2017)15 

No 
No dosage adjustment is 
required based on age.  

 

Age did not have a 
clinically meaningful 

impact on the 
pharmacokinetics of 
sitagliptin based on a 

population 
pharmacokinetic analysis 
of Phase I and Phase II 

data. Elderly subjects (65 
to 80 years) had 

approximately 19% higher 
plasma concentrations of 
sitagliptin compared to 

younger subjects.  
 

In clinical 
studies, the 
safety and 

effectivenes
s of 

JANUVIA 
in the 

elderly (³ 
65 years) 

were 
comparable 

to those 
seen in 
younger 

patients (< 
65 years). 

Not stated Not 
stated 

Potassium 
chloride 

Slow-K (12 
November 

2015)16 
Not stated Not stated 

No pharmacokinetics 
studies of potassium 

chloride are reported in 
elderly population.  

Not stated 

However, these patients are 
more likely to develop 
hyperkalaemia due to 

physiological changes, and 
reduced renal function. 

SLOW-
K should 
be given 

with 
caution 

and with 
frequent 
serum 

potassiu
m 

monitori
ng due 

to 
increase
d risk of 
hyperkal



Page 605Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

aemia. 
Medications affecting the blood 

Warfarin 
Coumadin 

(19 January 
2010)17 

Yes 
Initial dose: … Lower 

doses are recommended for 
elderly 

There are no significant 
age-related differences in 
the pharmacokinetics of 

racemic warfarin. Limited 
information suggests that 

there is no difference in the 
clearance of S-warfarin in 

elderly versus young 
subjects. However there 

may be a slight decrease in 
the clearance of R-warfarin 
in the elderly compared to 

the young.  

Older 
patients (60 

years or 
older) 

appear to 
exhibit 

greater than 
expected 
PT/INR 

response to 
the 

anticoagula
nt effects of 

warfarin. 
As patient 

age 
increases, 

less 
warfarin is 
required to 
produce a 

therapeutic 
level of 

anticoagula
tion. The 
cause of 

this 
response to 
warfarin is 
not known. 

Not stated 

COUM
ADIN is 
a narrow 
therapeu
tic range 
(index) 

drug and 
caution 
should 

be 
observed 

when 
warfarin 

is 
administ
ered to 
certain 
patients 
such as 

the 
elderly 

… 
where 
added 
risk of 

haemorr
hage is 
present. 

Clopidogrel 
Iscover (28 

October 
2015)18 

No No dosage adjustment is 
needed for the elderly. 

Plasma concentrations of 
the main circulating 

metabolite are significantly 
higher in the elderly (³ 
_75 years) compared to 

young healthy volunteers 
but these higher plasma 

levels were not associated 
with differences in platelet 
aggregation and bleeding 

time.  

Not stated Not stated Not 
stated 

Rivaroxaban 
Xarelto (23 
December 

2016)19 
No 

No dose adjustment is 
required for the elderly (> 
65 years of age). It should 
be taken into consideration 
that increasing age may be 
associated with declining 
renal and hepatic function  

Elimination of rivaroxaban 
from plasma occurred with 
terminal half-lives of 5 to 9 
hours in young individuals, 

and with terminal half-
lives of 11 to 13 hours in 

the elderly.   … 
Elderly (above 65 years): 

Whilst elderly patients 
exhibited higher plasma 

concentrations than 
younger patients with 

mean AUC values being 
approximately 1.5-fold 
higher, mainly due to 

reduced (apparent) total 
and renal clearance, no 

dose adjustment is 
necessary 

Not stated Not stated Not 
stated 

Apixaban 
Eliquis (3 
November 

2016)20 
No 

No dose adjustment is 
necessary in elderly 
patients. Of the total 
number of subjects in 

clinical studies of 
apixaban, 50% were 65 

and older, while 16 %were 
75 and older. No clinically 
significant differences in 

safety or effectiveness 
were observed when 

comparing subjects in 
different age groups. 

Elderly patients (above 65 
years) exhibited higher 

plasma concentrations than 
younger patients, with 

mean AUC values being 
approximately 32% higher. 

… 
It should be taken into 

consideration that 
increasing age may be 

associated with declining 
renal function. 

The event 
rate of 

stroke in 
patients 

>75 years 
old was 

greater than 
those <75 
years old. 

… 
The benefit 
of apixaban 
in this age 
group was 
preserved 
for stroke, 
systemic 
embolism 
and risk of 
bleeding 

when 

 Increasing age, >75 years old, 
is associated with a greater risk 

of bleeding (all, major and 
CRNM) including ocular and 
gastrointestinal bleeding. The 

event rate of bleeding in patients 
>80 years old with apixaban 

3.62%/year vs. warfarin 
4.89%/year. 

The co-
administ
ration of 
ELIQUI
S with 

acetylsal
icylic 
acid in 
elderly 
patients 
should 
be used 

cautiousl
y 

because 
of a 

potential
ly higher 
bleeding 

risk.  
… 
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compared 
to warfarin. 

Consider
ation 

should 
be made 

to re-
evaluatin

g the 
risk of 
stroke 
versus 

bleeding 
at 

regular 
intervals 

in 
elderly 

patients.   

Hydroxocoba
lamin 

Neo-B12 (30 
January 
2012)21 

Not stated Not stated Not stated Not stated Not stated Not 
stated 

Medications affecting the cardiovascular system 

Digoxin Lanoxin (1 
April 2011)22 Yes 

The elderly require smaller 
doses of Lanoxin because 

impairment of renal 
function in the elderly is 

common and also because 
the sensitivity of the 

myocardium to the drug is 
thought to be increased. 

Therefore, it is important 
to assess renal function in 

elderly patients on Lanoxin 
therapy. Consideration 

may be given to 
determining serum digoxin 
concentration after 5 to 7 

days’ therapy. A usual 
dose is 125 microgram 

daily. This may be given in 
divided doses as 1 Lanoxin 

PG tablet twice daily.    

Appropriate studies on the 
relationship of age to the 

effects of digitalis 
glycosides have not been 
performed in the elderly. 
However, elderly patients 

are more likely to have 
age-related hepatic and 

renal function impairment, 
which may require lower 

doses of Lanoxin. In 
addition, elderly patients 

may have a decreased 
volume of distribution for 
Lanoxin and electrolyte 

imbalances (e.g. 
hypokalaemia), which may 

require lower doses to 
prevent digoxin toxicity.  

Not stated 
Digoxin induced loss of appetite 

is a significant risk in frail 
elderly patients. 

Not 
stated 

Isosorbide 
mononitrate 

Monodur 
durules (3 

May 2006)23 
No 

No dose reduction is 
necessary in the elderly 
unless they have severe 

renal impairment 

Not stated Not stated Not stated Not 
stated 

Moxonidine Physiotens (3 
May 2016)24 Yes 

lower doses of moxonidine 
should be used for the 

treatment of hypertension 

Pharmacokinetics in the 
elderly: in older patients, 
the exposure (AUC) to 

moxonidine increased by 
approximately 50% 

following a single dose and 
at steady state 

Not stated Not stated 

Contrain
dications

: 
Patients 
aged 75 
years or 

older  

Prazosin 
Minipress (10 

March 
2015)25 

Not stated Not stated Not stated Not stated 

MINIPRESS decreases 
peripheral vascular resistance, 
and since many patients with 

this disorder are elderly, 
standing and lying blood 

pressure should be carefully 
monitored during initial 

administration and during 
adjustment of the dose of 

MINIPRESS (see 
PRECAUTIONS, General (All 
Patients)). Close observation is 

especially recommended for 
patients taking medications that 

are known to lower blood 
pressure.  

Postural 
hypotens

ion, 
especiall

y in 
elderly 
patients 

with 
cerebrov
ascular 
disease, 
may be 
dangero

us. 

Indapamide Natrilix (5 
July 2016)26 Not stated Not stated Not stated Not stated 

Plasma sodium: … The decrease 
in plasma sodium may initially 

be asymptomatic. Regular 
monitoring is therefore essential 
and should be more frequent in 

the elderly  
… 

Plasma potassium: … The risk 
of onset of hypokalaemia (<3.4 
mmol/L) must be prevented in 
certain high risk populations, 

i.e. the elderly 

Not 
stated 

Frusemide 
Lasix (23 
August 
2016)27 

Not stated Not stated Not stated Not stated 
Excessive diuresis may result in 

dehydration and reduction in 
blood volume with circulatory 

Caution 
should 

be 
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collapse and with the possibility 
of vascular thrombosis and 

embolism, particularly in elderly 
patients. 

 
Potassium depletion with 

hypokalaemia is the major risk 
of thiazide and related diuretics. 

The risk of onset of 
hypokalaemia (<3.4 mmol/L) 
must be prevented in certain 
high risk populations, i.e. the 

elderly  
 

… 
In the risperidone placebo-
controlled trials in elderly 

patients with dementia, a higher 
incidence of mortality was 

observed in patients treated with 
furosemide (frusemide) plus 

risperidone (7.3% ; mean age 89 
years, range 75 to 97) compared 

to treatment with risperidone 
alone (3.1% ; mean age 84 
years, range 70 to 96) or 

furosemide (frusemide) alone 
(4.1% ; mean age 80 years, 

range 67 to 90). Concomitant 
use of risperidone with other 

diuretics (mainly thiazide 
diuretics used in low doses) was 

not associated with similar 
mortality findings. No 

pathophysiological mechanism 
has been identified to explain 
this finding and no consistent 
pattern for cause of death was 

observed. 

exercise
d and the 
risks and 
benefits 

of 
combini

ng 
risperido
ne with 
Lasix or 

other 
potent 

diuretics 
should 

be 
consider
ed prior 
to the 

decision 
to treat. 

Neverthe
less, 

caution 
is 

advised 

Spironolacton
e 

Aldactone (30 
October 
2014)28 

Not stated Not stated Not stated Not stated 

Periodic estimation of serum 
electrolytes is desirable due to 

the possibility of hyperkalaemia, 
hyponatraemia and possible 
transient blood urea nitrogen 
(BUN) elevation especially in 

the elderly … in whom the 
risk/benefit ratio should always 

be weighed. 

Not 
stated 

Sotalol Sotacor (4 
July 2016)29 Not stated Not stated 

The volume of distribution 
at steady state is 

approximately halved in 
the elderly. 

Not stated Not stated Not 
stated 

Metoprolol 
Tartrate 

Lopressor  
(16 June 
2014)30 

Yes 

Caution in dosing is 
recommended due to 

increased likelihood of 
adverse events. 

The geriatric population 
may show slightly higher 
plasma concentrations of 
metoprolol and the active 

metabolite 
alphahydroxymetoprolol 

than the young as a 
combined result of a 

decreased elimination of 
metoprolol and the 

metabolite in elderly 
population and a decreased 

hepatic blood flow. 
However, this increase is 

not clinically significant or 
therapeutically relevant. 

Whilst the 
pharmacokinetics of 

metoprolol are similar in 
the young and elderly, 

there may be 
pharmacodynamic changes 

in the elderly such as 
changes in the number of 

receptors or decreased 
receptor sensitivity 

Not stated … increased likelihood of 
adverse events. 

Not 
stated 

Atenolol Tensig (1 
May 2014)31 Yes 

Use in Elderly Patients. 
The dosage levels and 

regimen for elderly 
patients is likely to be 
smaller and different, 

Not stated Not stated Not stated Not 
stated 
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especially in the presence 
of impaired renal function. 

Bisoprolol Bicor (8 June 
2016)32 No 

Based on age alone no 
dosage adjustments are 

required 

Some pharmacokinetic 
parameters (t½, AUC, 

Cmax) have been found to 
be greater in the elderly 
compared to those in the 

young which appears to be 
due to a reduction in renal 
clearance in the elderly. 

However, the 
pharmacokinetic 

differences between the 
young and the elderly are 
unlikely to be clinically 

significant 

Not stated Not stated 

caution 
is 

advised 
in 

patients 
greater 
than 80 

years old 
since 

data in 
this age 
group is 
limited. 

Carvedlolol 
Dilatrend (7 
November 

2014)33 
Yes 

The recommended dose for 
initiation of therapy is 12.5 
mg once daily, which has 

provided satisfactory 
control in some patients. If 
the response is inadequate, 
the dose may be titrated at 

intervals of at least two 
weeks up to the 

recommended maximum 
daily dose.  

The pharmacokinetics of 
carvedilol are affected by 

age. AUC and Tmax 
values are increased in the 
elderly. Plasma levels of 

carvedilol are 
approximately 50% higher 
in the elderly compared to 

young subjects.  
… 

Age has no statistically 
significant effect on the 

pharmacokinetics of 
carvedilol in hypertensive 

patients. 

Not stated 

A study in elderly hypertensive 
patients showed that there was 
no significant difference in the 
adverse event profile compared 

to younger patients. Another 
study which included elderly 
patients with coronary heart 

disease showed no significant 
difference in the adverse events 

reported vs those reported by 
younger patients 

… 
In congestive heart failure trials 
of carvedilol worldwide, there 
were no notable differences in 

efficacy or the incidence of 
adverse events between older (> 
65 years) and younger patients. 
With the exception of dizziness 
(incidence 8.8% in the elderly 

vs. 6% in younger patients) 
there were no events in the 

world-wide hypertensive trial 
population for which the 
incidence in the elderly 

exceeded that in the younger 
population by greater than 2%. 

Not 
stated 

Amlodipine 
Norvasc (3 
November 

2014)34 
Yes 

Small, fragile or elderly 
individuals, or patients 

with hepatic insufficiency 
should be started on 2.5 
mg once-daily and this 
dose may be used when 
adding NORVASC to 
other antihypertensive 

therapy. 

In elderly patients (≥ 65 
years) clearance of 

amlodipine is decreased 
with a resulting increase in 

AUC. … 
In elderly hypertensive 
patients (mean age 69 

years) there was a decrease 
in clearance of amlodipine 
from plasma as compared 
to young volunteers (mean 

age 36 years) with a 
resulting increase in the 

area under the curve 
(AUC) of about 60%. 

Plasma 
concentrati

ons 
correlate 

with effect 
in both 

young and 
elderly 

patients. 
… 

In clinical trials the incidence of 
adverse events in elderly 

patients was approximately 6% 
higher than that of younger 

population (<65 years). Adverse 
events include oedema, muscle 

cramps and dizziness.  

NORVA
SC 

should 
be used 

cautiousl
y in 

elderly 
patients..

. 

Felodipine 
Plendil ER 

(14 December 
2012)35 

Yes 

  
The dose should be 

adjusted individually, 
taking patient age into 

consideration 
(see PRECAUTIONS). An 
initial dose of 2.5mg once 

daily should be considered. 

Average peak plasma 
concentrations of 

felodipine tend to be higher 
in elderly 

patients than in young 
healthy individuals. This 

can be attributed to 
reduced 

systemic clearance of 
felodipine and a 

corresponding increase in 
plasma half-life.   

… 
Felodipine plasma levels 
are higher on average in 
elderly patients than in 

young 
and middle-aged patients 
due to reduced first-pass 
effect, reduced clearance 

capacity or both. It 
appears, however, that age 
per se has relatively little 

impact 
on the pharmacokinetics of 

Not stated Not stated Not 
stated 
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felodipine. 

Nifedipine 
Adalat OROS 

(3 May 
2016)36 

Not stated 
Lower doses may be 

required in patients with 
reduced drug clearance 

Not stated Not stated Not stated 

Caution 
should 

be 
exercise
d in the 
use of 
Adalat 
OROS 

in 
elderly 

patients, 
especiall
y those 
with a 
history 

of 
hypotens

ion or 
cerebral 
vascular 
insuffici

ency.   

Lercanidipine Zanidip  (15 
April 2016)37 No 

Although the 
pharmacokinetic data and 

clinical experience suggest 
that no adjustment of the 

daily dose is required, 
special care should be 

exercised when initiating 
treatment in the elderly. 

In elderly patients, the 
pharmacokinetics of 

lercanidipine are similar to 
those observed in the 
general population. 

 

Not stated Not stated Not 
stated 

Verapamil Isoptin (21 
June 2016)38 Yes 

Hypertension  
The dose of Isoptin SR 
should be individualised by 
titration and the drug 
should be administered 
with food. The usual daily 
dose of sustained release 
verapamil, Isoptin SR, in 
clinical trials has been 
240mg given by mouth 
once daily in the morning. 
… initial doses of 120mg 
(½ Isoptin Tablets   240mg 
tablet) a day may be 
warranted in patients who 
may have an increased 
response to verapamil (e.g. 
elderly, small people etc). 
… 
 
Angina Pectoris  
The usual dose is one 
240mg tablet once daily. In 
patients with an increased 
response to verapamil, (eg. 
elderly, people with low 
body weight) an initial 
dose of one 180mg tablet 
may be more appropriate. 

Aging may affect the 
pharmacokinetics of 

verapamil. Elimination 
half-life may be prolonged 

in the elderly. 

Not stated Not stated Not 
stated 

Diltiazem 
Vasocardol(1
2 December 

2016)39 
Yes 

 
… particular care in 
titration is advisable   

… 
Preliminary results in 

elderly patients (over 65 
years old) suggest that a 
lower dosage might be 

required in this age group 
 

. Plasma diltiazem 
concentrations can be 

increased in the elderly. 
… Pharmacokinetics of 

diltiazem in elderly 
patients has not been fully 

elucidated.  
… 

No information is available 
regarding the 

pharmacokinetics and 
bioavailability of diltiazem 

in the CD or SR capsule 
form in patients with 

hepatic or renal failure, or 
in elderly hypertensive 

patients. 
… 

Increase of plasma 
concentrations of diltiazem 

may be observed in the 
elderly 

Not stated 

 . The incidence of adverse 
reactions is approximately 13% 

higher in this group. Those 
adverse reactions which occur 

more frequently include: 
peripheral oedema, bradycardia, 
palpitation, dizziness, rash and 

polyuria. 

  
Adminis
tration 

of 
diltiaze

m to 
elderly 
patients 
(over or 
equal to 
65 years 
of age) 
requires 
caution.  

 

Enalapril Renitec (18 Yes Dosage in the Elderly Not stated Some Not stated Not 
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December 
2015)40 

(over 65 years)  
The starting dose should be 

2.5 mg.  

elderly 
patients 
may be 
more 

responsive 
to 

RENITEC 
than 

younger 
patients. 

stated 

Lisinopril 
Zestril (4 

September 
2015)41 

Yes 
… dosage adjustments 
should be made with 

particular caution. 

Pharmacokinetic studies, 
however, indicate that 

maximum blood levels and 
area under the plasma 

concentration time curve 
(AUC) are doubled in older 

patients … 

In general, 
blood 

pressure 
response 

and adverse 
experiences 

were 
similar in 
younger 
and older 
patients 
given 

similar 
doses of 

ZESTRIL.  
… 

In general, blood pressure 
response and adverse 

experiences were similar in 
younger and older patients given 
similar doses of ZESTRIL.  … 

Not 
stated 

Perindopril 
Coversyl (18 

August 
2016)42 

Yes 

The initial dose should 
always be one 

COVERSYL 2.5MG tablet 
once daily and patients 
should be monitored 

closely during the initial 
stages of treatment. 

The elimination of 
perindoprilat is reduced in 

elderly patients and in 
patients with cardiac and 

renal failure. 
… 

Renal insufficiency is 
commonly observed in 

elderly people.  

Not stated 

In a study of 91 elderly patients 
with a mean age of 71.9 years, a 
6% increase in serum potassium 

occurred in the first month of 
treatment and subsequently 

remained stable. There was no 
change in the group in blood 
urea, creatinine or creatinine 

clearance.  
Particular care should be taken 

in elderly patients with 
congestive heart failure who 

have renal and/or hepatic 
insufficiency. 

Care 
should 

therefore 
be taken 

when 
prescribi

ng 
COVER
SYL to 
elderly 

patients. 

Ramipril 
Tritace (3 

March 
2016)43 

Yes 

… since both liver and 
kidney function may 
decline with age, the 

starting dose of ramipril 
should be reduced to 1.25 

mg daily. 
… 

Dosage in elderly: The 
recommended starting dose 

is 1.25 mg once daily, 
which can then be 

increased according to the 
individual patient's BP 

response. 

Not stated 

Some 
elderly 
patients 
may be 

particularly 
responsive 

to ACE 
inhibitors. 
Evaluation 

of renal 
function at 

the 
beginning 

of 
treatment is 
recommend

ed 

In clinical trials, no overall 
difference in effectiveness or 

safety has been observed 
between patients over 65 and 

younger patients. 
… 

Diabetics, and particularly 
elderly diabetics, may be at 

increased risk of hyperkalaemia. 

Not 
stated 

Irbesartan Karvea (26 
June 2015)44 No 

No dosage reduction is 
generally necessary in the 

elderly … unless 
accompanied by 

uncorrected volume 
depletion    

In elderly (male and 
female) normotensive 

subjects (65-80 years) with 
clinically normal renal and 

hepatic function, the 
plasma AUC and peak 
plasma concentrations 

(Cmax) of irbesartan are 
approximately 20%-50% 

greater than those observed 
in younger subjects (18-40 
years). Regardless of age, 
the elimination half-life is 

comparable.  

No 
significant 
age-related 
differences 
in clinical 
effect have 

been 
observed. 

Among patients who received 
irbesartan in clinical studies, no 
overall differences in efficacy or 

safety were observed between 
older patients (65 years or older) 

and younger patients  

Not 
stated 

Candesartan 
Atacand (8 

October 
2015)45 

No 

An initial dose of 8 mg is 
recommended … No initial 

dose adjustment is 
necessary for elderly 

patients or in patients with 
renal or hepatic 

impairment. 

In the elderly (over 65 
years) both Cmax and 

AUC of candesartan are 
increased in comparison to 

young subjects. 

Not stated Not stated Not 
stated 

Telmisartan 
Micardis (27 

August 
2013)46 

No No dosing adjustment is 
necessary. 

The pharmacokinetics of 
telmisartan do not differ 

between younger and 
elderly patients (i.e., 

patients older than 65 years 

Not stated Not stated Not 
stated 
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of age). 

Olmesertan 
Olmetec (3 
November 

2016)47 
No 

No dosage adjustment is 
necessary.  

If up-titration to the 
maximum dose of 40 mg 
daily is required, blood 

pressure should be closely 
monitored. 

  
In hypertensive patients, 
the AUC at steady state 

was increased by 
approximately 33% in 
elderly patients (65–75 

years old) and by 
approximately 31% 

(adjusted for gender and 
body mass index) in very 

elderly patients (³75 years 
old) compared with the 

younger age group. 

Of the total 
number of 

hypertensiv
e patients 
receiving 

OLMETEC 
in clinical 
studies, 

including 
two studies 
investigatin
g safety and 
efficacy in 
the elderly, 
more than 
40% were 
65 years of 

age and 
over, while 
more than 
10% were 
75 years of 

age and 
older. No 

overall 
differences 

in 
effectivenes
s or safety 

were 
observed 
between 
elderly 

patients and 
younger 
patients. 

Other 
reported 
clinical 

experience 
has not 

identified 
differences 

in 
responses 

between the 
elderly and 

younger 
patients, 

but greater 
sensitivity 
of some 

older 
individuals 
cannot be 
ruled out. 

… 
The 

antihyperte
nsive 

effects of 
OLMETEC 

were 
investigated 

in a 
randomised

, double-
blind, 

parallel 
group with 
losartan in 

elderly 
patients (65 

years or 
older; 

olmesartan 
n=251 

whom 69 
were >75 

years; 
losartan 
n=130 

  
OLMETEC has been evaluated 
for safety in 1646 patients aged 
65 years or older of whom, 454 

were aged 75 years or older. 
Overall the incidence of adverse 

events in the elderly is 
comparable to that of the adult 

population. The number of 
withdrawals due to olmesartan 

medoxomil-related adverse 
effects was very low (6/1206; 

0.5%) compared to the placebo 
(1/85; 1.2%) or losartan (0/184; 

0.0%).  
Adverse events reported with 

olmesartan medoxomil 
monotherapy in the elderly with 
a greater than 1% incidence are 
shown in table 7: … The most 

common adverse events 
considered to be treatment 

related in elderly patients were 
headache (1.5%) and dizziness 

(1.1%) on 40mg olmesartan 
medoxomil. 

Not 
stated 
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whom 48 
were >75 

years) with 
essential 

hypertensio
n for 52 
weeks. 
Patients 

were 
initiated on 
a starting 
dose of 
20mg 

OLMETEC 
and if 

required, 
titrated to 

40mg after 
4 weeks. If 

after 4 
weeks on 

40mg 
OLMETEC 
target blood 

pressure 
was not 
achieved 

then 
hydrochlor
othiazide 

was added. 
The results 
obtained 

for those on 
OLMETEC 

were 
similar to 

those in the 
losartan 
group.  

 

Simvastatin Zocor (27 
May 2015)48 Not stated Not stated Not stated 

In 
controlled 

clinical 
trials, the 

efficacy of 
simvastatin 
for patients 

over the 
age of 65 
years, as 

assessed by 
reduction in 
total-C and 

LDL-C 
levels, was 
similar to 

that seen in 
the 

population 
as a whole. 

There was no apparent increase 
in the overall frequency of 

clinical or laboratory adverse 
findings.  

However, in a clinical trial of 
patients treated with simvastatin 
80 mg/day, patients ≥65 years of 

age had an increased risk of 
myopathy compared to patients 

<65 years of age. 

Not 
stated 

Pravastatin Pravachol (17 
May 2016)49 Yes 

… in the elderly, a starting 
dose of 10 mg daily at 

bedtime is recommended. 
 

As a precautionary 
measure, the lowest dose 
should be administered 

initially.  

Pharmacokinetic 
evaluation of pravastatin in 
patients over the age of 65 

years indicates an 
increased AUC. 

Not stated 

There were no reported 
increases in the incidence of 

adverse effects in these or other 
studies involving patients in that 

age group. 

Not 
stated 

Atorvastatin Lipitor (19 
June 2013)50 Not stated Not stated 

Plasma concentrations of 
atorvastatin are higher 

(approximately 40% for 
Cmax and 30% for AUC) 
in healthy elderly subjects 

(age ³65 years) than in 
young adults. Lipid effects 
are comparable to that seen 

in younger patient 
populations given equal 

doses of atorvastatin. 

Treatment 
experience 
in adults 

aged ³70 
years with 
doses of 

atorvastatin 
up to 80 

mg/day has 
been 

evaluated 
in 221 

patients. 
The safety 

Not stated Not 
stated 
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and 
efficacy of 
atorvastatin 

in this 
population 

were 
similar to 
those of 
patients 

<70 years 
of age. 

 

Rosuvastatin 
Crestor (18 

August 2015) 
51 

No The usual dose range 
applies. Not stated Not stated Not stated Not 

stated 

Fenofibrate 
Lipidil (17 

March 
2015)52 

No 

In elderly patients without 
renal impairment, the 
normal adult dose is 

recommended.  
 

Not stated Not stated 

Monitoring of creatinine should 
also be considered for patients 
taking fenofibrate at risk for 
renal insufficiency such as the 
elderly  

 

Not 
stated 

Ezetimibe 
Ezetrol (6 
September 

2016)53 
No … no dosage adjustment is 

necessary in the elderly. 

Plasma concentrations for 
total ezetimibe are about 2-

fold higher in the elderly 
(³65 years) than in the 
young (18 to 45 years).  

LDL-C 
reduction 
and safety 
profile is 

comparable 
between 

elderly and 
young 

subjects 
treated with 
EZETROL. 

LDL-C reduction and safety 
profile is comparable between 

elderly and young subjects 
treated with EZETROL. 

Not 
stated 

Medications affecting the genito-urinary system and sex hormones 

Estradiol 
Progynova 
(20 October 

2016)54 
Not stated Not stated Not stated Not stated 

Of the total number of subjects 
in the oestrogen alone substudy 

of the Women’s Health 
Initiative (WHI) study, 46% 
(n=4,943) were 65 years and 

over, while 7.1% (n=767) were 
75 years and over. There was a 
higher relative risk (conjugated 
oestrogens (CE) vs placebo) of 
stroke in women less than 75 

years of age compared to 
women 75 years and over.  

In the oestrogen alone substudy 
of the Women’s Health 

Initiative Memory Study 
(WHIMS), a substudy of WHI, 

a population of 2,947 
hysterectomized women, aged 
65 to 79 years, was randomised 
to CE (0.625 mg) or placebo. In 
the oestrogen alone group, after 

an average follow-up of 5.2 
years, the relative risk (CE 
versus placebo) of probable 
dementia was 1.49 (95% CI 

0.83-2.66).  
Of the total number of subjects 

in the oestrogen plus 
progestogen substudy of the 
Women’s Health Initiative 

study, 44% (n=7,320) were 65 
years and over, while 6.6% 

(n=1,095) were 75 years and 
over. There was a higher 
relative risk (CE/MPA vs 

placebo) of stroke and invasive 
breast cancer in women 75 and 
over compared to women less 

than 75 years of age.  
In the oestrogen plus 

progestogen substudy of 
WHIMS, a population of 4,532 
postmenopausal women, aged 

65 to 79 years, was randomised 
to CE/MPA (0.625 mg/2.5 mg) 

or placebo. In the oestrogen plus 
progestogen group, after an 

average follow-up of 4 years, 
the relative risk (CE/MPA 

versus placebo) of probable 

Not 
stated 
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dementia was 2.05 (95% CI 
1.21-3.48).  

Pooling the events in women 
receiving CE or CE/MPA in 

comparison to those in women 
on placebo, the overall relative 
risk for probable dementia was 
1.76 (95% CI 1.19-2.60). Since 
both substudies were conducted 
in women aged 65 to 79 years, it 

is unknown whether these 
findings apply to younger 

postmenopausal women (see 
BOXED WARNING and 

PRECAUTIONS, Dementia).  
With respect to efficacy in the 

approved indications, there have 
not been sufficient numbers of 

elderly patients involved in 
studies utilising oestrogens to 

determine whether those over 65 
years of age differ from younger 

subjects in their response to 
oestrogens 

Estriol Ovestin (6 
July 2016)55 Not stated Not stated Not stated Not stated 

If prescribing HRT for long-
term purposes (please note that 
Ovestin tablets are not indicated 
for the prevention or treatment 
of bone loss), the potential for 

increased cardiovascular, 
thrombotic and neoplastic 

adverse events and an increased 
incidence of probable dementia 
in older women, must also be 
considered as part of the risk-

benefit assessment. 

Not 
stated 

Oxybutynin Ditropan (3 
May 2016)56 Yes 

In the frail and elderly 
patient it is advisable to 

initiate treatment at a low 
dose and, if necessary to 

increase the dose carefully 
according to tolerance and 
response. Initial doses for 

geriatric patients of 2.5 mg 
twice daily have been 

reported in the literature. 

Not stated Not stated 

Adverse effects: …pseudo-
obstruction in patients at risk 

(elderly or patients with 
constipation and treated with 

other drugs that decrease 
intestinal motility) … cognitive 

disorders in elderly 
 

Oxybuty
nin 

should 
be used 

with 
caution 

and only 
where 
there is 

evidence 
of 

detrusor 
overacti
vity in 

the 
elderly.  

Systemic hormonal preparations (excluding sex hormones)  

Prednisolone 
/ Prednisone 

Panafcort / 
Panafcortelon

e (9 July 
2010)57 

No 

Elderly: As for adults - 
though the dose should be 
the minimum necessary to 

achieve the desired 
therapeutic effect. 

Not stated Not stated … they are more susceptible to 
adverse reactions. 

Use in 
Elderly  
Caution 

is 
recomm
ended 

for 
elderly 
patients 
as they 

are more 
suscepti
ble to 

adverse 
reactions

. 

Levothyroxin
e 

Oroxine (13 
February 
2015)58 

Yes 

In the elderly or patients 
with ischaemic heart 

disease, OROXINE should 
not be initiated at more 

than 50 µg/day, and dose 
then be gradually 

increased.  

Not stated 

OROXINE 
should be 
gradually 

introduced 
in the 

elderly and 
in those 

with long-
standing 

hypothyroi
dism, so 
that any 
sudden 

increases in 

Use in the Elderly: 
These patients may be more 

sensitive to the effects of 
thyroid hormones.  

Individu
alisation 

of 
dosage 

is 
recomm
ended 
and 

caution 
is 

required, 
as occult 
cardiac 
disease 



Page 615Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

metabolic 
demands 
may be 

avoided. 

may be 
present. 

Medications affecting the musculoskeletal system 

Diclofenac Voltaren (19 
May 2016)59 Yes 

It is recommended that the 
lowest effective dosage be 
used in elderly patients or 

those with a low body 
weight. 

 
To reduce the risk of GI 

toxicity in patients with a 
history of ulcer, 

particularly if complicated 
with haemorrhage or 

perforation, and in the 
elderly, the treatment 

should be initiated and 
maintained at the lowest 

effective dose.  

Not stated Not stated 

 
 

Caution is advised in patients 
with risk factors for 

gastrointestinal events who may 
be at greater risk of developing 
serious gastrointestinal events, 

e.g. the elderly … 
 

Gastrointestinal bleeding, 
ulceration and perforation in 
general have more serious 

consequences in the elderly. 
 

Owing to the importance of 
prostaglandins for maintaining 

renal blood flow, particular 
caution is called for … the 

elderly … that can significantly 
impact renal function, and in 

those with extracellular volume 
depletion from any cause 

In 
elderly 

patients, 
who are 
generall
y more 

prone to 
side 

effects, 
particula
r caution 
should 

be 
exercise

d.  

Meloxicam 
Movalis  

(24 December 
2014)60 

Not stated Not stated 

Clearance is decreased in 
the elderly. In clinical 
studies, steady state 

pharmacokinetics in the 
elderly (mean age 67) did 

not differ significantly 
from those in a younger 

population (mean age 50), 
however elderly females 

had a higher systemic 
exposure to meloxicam 
than did elderly males. 

Not stated 

Gastrointestinal effects  
As with other NSAIDs 

gastrointestinal (GI) bleeding, 
ulceration or perforation, 

potentially fatal, can occur at 
any time during treatment, with 
or without warning symptoms, 
or a previous history of serious 
GI events. The consequences of 
such events are generally more 

serious in the elderly. 
… 

Caution is advised in patients 
most at risk of developing a GI 
complication with NSAIDs: the 

elderly, 
… 

Use in the Elderly  
Frail or debilitated patients may 

tolerate side effects less well 
and such patients should be 

carefully supervised. As with 
other NSAIDs, caution should 

be used in the treatment of 
elderly patients who are more 

likely to be suffering from 
impaired renal, hepatic, or 

cardiac function. 

Not 
stated 

Naproxen 
Naprosyn (9 

October 
2015)61 

Yes 
The lowest effective dose 
is recommended in elderly 

patients. 

 
Studies indicate that 

although the total plasma 
concentration of naproxen 
is unchanged, the unbound 

plasma fraction of 
naproxen is increased in 

the elderly. 

Not stated 

… the elderly have an increased 
frequency of adverse effects to 

NSAIDs, especially 
gastrointestinal bleeding and 

perforation which may be fatal. 
 

Caution 
is 

advised 
in 

patients 
with risk 
factors 

for 
gastroint
estinal 
events 
who 

may be 
at 

greater 
risk of 

developi
ng 

serious 
gastroint
estinal 
events 

e.g. 
elderly 

Celecoxib 
Celebrex (17 
September 

2015)62 
No 

No dosage adjustment in 
the elderly is generally 

necessary. However, for 
elderly patients with a 

  
In elderly volunteers with 
age related reductions in 
glomerular filtration rate 

Use in the 
Elderly 

Of the total 
number of 

Patients most at risk 
of developing an ulcer 

complication were the elderly 
(³75 years) … 

Not 
stated 
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body weight of less than 50 
kg treatment should be 
initiated at the lowest 
recommended dose.  

(GFR) (mean GFR >65 
mL/min/1.73 m2) and in 

patients with chronic stable 
renal insufficiency (GFR 
35-60 mL/min/1.73 m2) 

celecoxib 
pharmacokinetics were 

comparable to those seen 
in patients with normal 

renal function. 
… 

Elderly (>65 years) 
At steady state, subjects 

older than 65 years of age 
had a 40% higher Cmax 
and a 50% higher AUC 
than those of younger 

subjects. In elderly 
females, the Cmax and 
AUC were higher than 
those for elderly males 

predominantly due to the 
lower body weight of the 

females.  

patients 
who 

received 
CELEBRE

X in 
clinical 

trials, more 
than 3,300 
were 65-74 

years of 
age, while 
approximat
ely 1,300 
additional 
patients 
were 75 

years and 
over. While 

the 
incidence 
of adverse 

experiences 
tended to 

be higher in 
elderly 

patients, no 
substantial 
differences 

in safety 
and 

effectivenes
s were 

observed 
between 

these 
subjects 

and 
younger 
subjects.   

 
Patients most at risk of 

developing GI complications 
with NSAIDs are elderly 

patients 
… 

Use in the Elderly 
Of the total number of patients 
who received CELEBREX in 
clinical trials, more than 3,300 
were 65-74 years of age, while 
approximately 1,300 additional 
patients were 75 years and over. 
While the incidence of adverse 
experiences tended to be higher 

in elderly patients, no 
substantial differences in safety 
and effectiveness were observed 

between these subjects and 
younger subjects. Other reported 

clinical experience, including 
data from the Celecoxib Long-

term Arthritis Safety Study have 
not identified differences in 

response between the elderly 
and younger patients, but 

greater sensitivity of some older 
individuals cannot be ruled out 

(see PRECAUTIONS, 
Gastrointestinal Effects). 

In clinical studies comparing 
renal function as measured by 
the GFR, BUN (Blood Urea 
Nitrogen) and creatinine, and 

platelet function as measured by 
bleeding time and platelet 

aggregation, the results were not 
different between elderly and 

young volunteers.   

Allopurinol 
Zyloprim (3 

February 
2017)63 

Yes 

In the absence of specific 
data, the lowest dosage 

which produces 
satisfactory urate reduction 
should be used. Particular 
attention should be paid to 
the dosage advice in renal 
disorder and Precautions.   

Not stated Not stated Not stated Not 
stated 

Colchicine 
Colgout (20 

January 
2016)64 

Yes 

Caution and careful 
attention to dosage is 

recommended. 
In those elderly patients 
who are small and slight 

(less than 50kg) and those 
with renal or hepatic 

impairment, other 
treatments should be 

considered. If colchicine is 
used in these patients a 

maximum cumulative dose 
of 3mg over four days 

should be observed 

Not stated Not stated 

The elderly, even those with 
normal renal and hepatic 
function, may be more 

susceptible to cumulative 
toxicity with colchicine. As the 
elderly are more likely to have 

age related renal function 
impairment, the risk of 

myopathy and other toxic 
effects increases in patients 

receiving colchicine. 

Caution 
and 

careful 
attention 

to 
dosage 

is 
recomm
ended. 

In those 
elderly 
patients 
who are 

small 
and 

slight 
(less 
than 

50kg) 
and 

those 
with 

renal or 
hepatic 

impairm
ent, 

other 
treatmen
ts should 

be 
consider

ed.  

Risedronic 
acid 

Actonel (11 
May 2016)65 No No dosage adjustment is 

necessary 

Risedronate 
pharmacokinetics are 

similar in older subjects 
(age 45 to 76 years) with 

Not stated Not stated 

During 
long 
term 

treatmen
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normal renal function 
(creatinine clearance 80 to 

120 mL/min) to that 
observed in young subjects 

(age 18 to 45 years). 

t, serum 
and 

urinary 
calcium 
levels 
should 

be 
followed 

and 
renal 

function 
should 

be 
monitore

d 
through 
measure
ment of 
serum 

creatinin
e. 

Monitori
ng is 

especiall
y 

importan
t in 

elderly 
patients 

on 
concomi

tant 
treatmen

t with 
cardiac 

glycosid
es or 

diuretics 

Denosumab 
Prolia (10 
October 
2016)66 

No 
No dose adjustment is 
necessary in elderly 

patients 

The pharmacokinetics of 
denosumab was not 

affected by age (28 to 87 
years). 

Of the total 
number of 
patients in 

clinical 
studies of 
Prolia®, 

9,943 
patients 

were ≥ 65 
years, while 
3,576 were 
≥ 75 years. 
No overall 
differences 
in safety or 

efficacy 
were 

observed 
between 

these 
patients and 

younger 
patients. 

Of the total number of patients 
in clinical studies of Prolia®, 

9,943 patients were ≥ 65 years, 
while 3,576 were ≥ 75 years. No 
overall differences in safety or 

efficacy were observed between 
these patients and younger 

patients.. 

Not 
stated 

Medications affecting the nervous system 

Oxycodone OxyNorm (16 
June 2016)67 Yes 

Use in elderly, debilitated 
patients 

As with other opioid 
initiation and titration, 

doses in elderly patients 
who are debilitated should 
be reduced to 1/3 to ½ of 

the usual doses. 

The plasma concentrations 
of oxycodone are only 

nominally affected by age, 
being approximately 15% 

greater in elderly as 
compared with young 

subjects. 
… 

Controlled 
pharmacokinetic studies in 
elderly patients (aged over 
65 years) have shown that 
compared with younger 
adults, the clearance of 

oxycodone is only slightly 
reduced.  

Not stated 

There were no differences in 
adverse event reporting between 

young and elderly subjects 
… 

No untoward adverse drug 
reactions were seen based on 
age, therefore adult doses and 

dosage intervals are appropriate. 

Use with 
caution 
in … 

debilitat
ed 

elderly 
or infirm 
patients 

Fentanyl 
Durogesic (15 

January 
2014)68 

Yes Dose reduced if necessary  

In a study conducted with 
DUROGESIC, healthy 

elderly subjects had 
fentanyl pharmacokinetics 

which did not differ 

they may 
be more 

sensitive to 
the drug 

than 

If elderly patients receive 
DUROGESIC, they should be 
observed carefully for signs of 
fentanyl toxicity and the dose 

reduced if necessary  

DUROG
ESIC 

should 
be used 

with 
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significantly from healthy 
young subjects although 

peak serum concentrations 
tended to be lower and 

mean half-life values were 
prolonged to 

approximately 34 hours. 
Data from intravenous 
studies with fentanyl 
suggest that elderly 

patients may have reduced 
clearance, a prolonged 

half-life  … as they may 
have altered 

phramacokinetics due to 
poor fat storage, muscle 

wasting, or altered 
clearance. 

younger 
patients 

  caution 
in 

elderly 
… If it 
us used 

in 
elderly 

patients, 
they 

should 
be 

observed 
carefully 
for signs 

of 
fentanyl 
toxicity 
and the 

dose 
reduced 

if 
necessar

y 

Tramadol 
Tramal (23 
December 

2015)69 
Yes 

Daily doses in excess of 
300 mg are not 

recommended in patients 
over 75 years  

In the elderly (age over 75 
years), the volume of 

distribution of tramadol is 
decreased by 25% and 

clearance is decreased by 
40%. As a result, tramadol 
Cmax and total exposure 
are increased by 30% and 
50%, respectively, but the 

half-life of tramadol is only 
slightly prolonged (by 

15%). 
… 

Use in the elderly 
In subjects over the age of 

75 years, serum 
concentrations are slightly 

elevated and the 
elimination half-life is 

slightly prolonged.  

Not stated 

Subjects in this age group are 
also expected to vary more 

widely in their ability to tolerate 
adverse drug effects. 

Not 
stated 

Carbamazepi
ne 

Tegretol (18 
October 
2016)70 

Yes 

Due to drug interactions 
and different antiepileptic 

drug pharmacokinetics, the 
dosage of Tegretol should 
be selected with caution in 

elderly patients. 
 

… 
In elderly subjects, the 

dosage of Tegretol should 
be selected with caution. 

Pharmacokinetics were not 
altered in the elderly.  Not stated 

Serum sodium levels should be 
measured after approximately 

two weeks and then at monthly 
intervals for the first three 
months during therapy, or 
according to clinical need. 

These risk factors may apply 
especially to elderly patients.  

 
in elderly patients, of confusion 
or agitation should be borne in 

mind.  
 

… 
The possibility of activation of a 
latent psychosis and, in elderly 

patients, of confusion or 
agitation should be borne in 

mind. 
… 

Particularly at the start of 
treatment with Tegretol, or if the 

initial dosage is too high, or 
when treating elderly patients, 

certain types of adverse reaction 
occur very commonly or 

commonly, e.g. CNS adverse 
reactions (dizziness, headache, 

ataxia, drowsiness, fatigue, 
diplopia), gastrointestinal 

disturbances (nausea, vomiting), 
as well as allergic skin 

reactions. Such reactions can be 
minimised by starting with a 

low dose. 

Not 
stated 

Valproic acid 
Epilim (7 
December 

2016)71 
No 

  … dosage should be 
determined by seizure 

control.   
 

Use in the elderly: 
Although the 

pharmacokinetics of 
Epilim are modified in the 
elderly, they have limited 

Not stated Not stated Not 
stated 
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clinical significance and 
dosage should be 

determined by seizure 
control. The volume of 

distribution is increased in 
the elderly and because of 

decreased binding to serum 
albumin, the proportion of 
free drug is increased. This 

will affect the clinical 
interpretation of plasma 

valproic acid levels. 

Levetiraceta
m 

Keppra (22 
June 2016)72 Yes 

Elderly (65 years and 
older) 
Adjustment of the dose is 

recommended in the 
elderly with compromised 

renal function 

Elderly 
In elderly patients, the 
half-life is increased by 

about 40 % (10 to 11 
hours) and is attributed to 

the 
decrease in renal function 

in this population 

Not stated Not stated Not 
stated 

Pregabalin Lyrica (1 
April 2015)73 Yes 

Use in the Elderly (>65 
years) 

No dosage adjustment is 
necessary for elderly 

patients unless their renal 
function is compromised  

 
… 

Reduction of pregabalin 
dose may be required in 
patients who have age 

related compromised renal 
function  

Elderly (>65 years) 
Pregabalin clearance tends 
to decrease with increasing 

age. This decrease in 
pregabalin oral clearance is 
consistent with decreases 

in creatinine clearance 
associated with increasing 

age.  

Not stated 

Use in the Elderly (>65 years) 
LYRICA treatment has been 
associated with dizziness and 

somnolence, which may 
increase the occurrence of 

accidental injury (falls) in the 
elderly population. 

 
No specific pharmacodynamic 

interaction studies were 
conducted in elderly volunteers. 

 
Elderly (>65 years) 

In a total of 998 elderly patients, 
no overall differences in safety 
were observed compared with 
patients less than 65 years of 

age. 

Not 
stated 

Olanzapine 
Zyprexa (03 

January 
2017)74 

Yes 

A low starting dose of 5 
mg/day should be 

considered for those 
patients 65 and over when 
clinical factors warrant. . 

In healthy elderly (≥65 
years) subjects versus non-

elderly healthy subjects, 
the mean elimination half-

life of olanzapine was 
prolonged (51.8 hr vs 33.8 
hr) and the clearance was 
reduced (17.5 L/hr vs 18.2 
L/hr). The pharmacokinetic 

variability observed in 
elderly subjects is within 

the variability seen in non-
elderly subjects.  

… 
 

The plasma clearance of 
olanzapine is lower in 
elderly versus non-elderly 
subjects … 

Not stated 

As with other antipsychotics, 
caution should be exercised 

when ZYPREXA is prescribed 
with drugs known to increase 

QTc interval, especially in 
elderly patients. 

… 
In 44 patients with 

schizophrenia > 65 years of age, 
dosing from 5 to 20 mg/day was 

not associated with any 
distinguishing profile of adverse 

events. … 
 

Postural hypotension was 
infrequently observed in elderly 

subjects in clinical trials. As 
with other antipsychotics, it is 

recommended that blood 
pressure is measured 

periodically in patients over 65 
years. 

… 
Safety Experience in Elderly 

Patients with Dementia-Related 
Psychosis: 

In elderly patients with 
dementia-related psychosis, the 
efficacy of olanzapine has not 
been established. In placebo-

controlled clinical trials of 
elderly patients with dementia-
related psychosis, the incidence 
of death in olanzapine-treated 

patients was significantly 
greater than placebo-treated 

patients (3.5% vs. 1.5%, 
respectively). Risk factors that 

may predispose this patient 
population to increased 

mortality when treated with 
olanzapine include age >80 

years, sedation, concomitant use 
of benzodiazepines, or presence 
of pulmonary conditions (e.g. 

Caution 
should 
be used 
when 

ZYPRE
XA is 

administ
ered to 

the 
elderly, 
especiall
y if there 
are other 
factors 

that may 
influenc
e drug 

metaboli
sm 

and/or 
pharmac
odynami

c 
paramete

rs. 
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pneumonia, with or without 
aspiration). 

 
Cerebrovascular Adverse Events 

(CVAE), Including Stroke, in 
Elderly Patients with Dementia 
Cerebrovascular adverse events 
(e.g. stroke, transient ischemic 

attack), including fatalities, 
were reported in trials of 

olanzapine in elderly patients 
with dementia-related 

psychosis. In placebo-controlled 
studies, there was a higher 

incidence of CVAE in patients 
treated with olanzapine 

compared to patients treated 
with placebo (1.3% vs. 0.4%, 

respectively). All patients who 
experienced a cerebrovascular 

event had pre-existing risk 
factors known to be associated 

with an increased risk for a 
CVAE (e.g. history of previous 

CVAE or transient ischemic 
attack, hypertension, cigarette 
smoking) and presented with 

concurrent medical conditions 
and/or concomitant medications 
having a temporal association 
with CVAE. Olanzapine is not 
approved for the treatment of 
patients with dementia-related 

psychosis. 

Quetiapine 
Seroquel (23 

December 
2016)75 

Yes 

The rate of dose titration 
may need to be slower, and 
the daily therapeutic dose 
lower, than that used in 

younger patients, 
depending on the clinical 

response and tolerability of 
the individual patient. 

The mean clearance of 
quetiapine in the elderly is 
approximately 30 to 50% 

lower than that seen in 
adults aged 18 to 65 years. 

Not stated 

Elderly patients with dementia-
related psychosis treated with 

atypical anti-psychotics are at an 
increased risk of death 

compared to placebo. A meta-
analysis of seventeen placebo 
controlled trials with dementia 
related behavioural disorders 
showed a risk of death in the 

drug-treated patients of 
approximately 1.6 to 1.7 times 

that seen in placebo-treated 
patients. The clinical trials 

included in the meta-analysis 
were undertaken with 

olanzapine, aripiprazole, 
risperidone and quetiapine. Over 

the course of these trials 
averaging about 10 weeks in 
duration, the rate of death in 

drug-treated patients was about 
4.5%, compared to a rate of 
about 2.6% in the placebo 

group. Although the causes of 
death were varied, most of the 
deaths appeared to be either 

cardiovascular (e.g. heart 
failure, sudden death) or 

infectious (e.g. pneumonia) in 
nature. Quetiapine is not 

approved for the treatment of 
elderly patients with dementia-

related psychosis or behavioural 
disorders. 

As with 
other 

antipsyc
hotics, 

SEROQ
UEL 

should 
be used 

with 
caution 
in the 

elderly, 
especiall
y during 

the 
initial 
dosing 
period.  

Risperidone 
Risperdal (22 

December 
2016)76 

Yes 

Use in the elderly 
For elderly schizophrenic 

patients, it is recommended 
to halve both the starting 

dose and the 
subsequent dose 

increments in geriatric 
patients. 

… 
A starting dose of 0.5 mg 

twice daily is 
recommended in view of 
the increased risk of first 

dose 
orthostatic hypotension. 

A single-dose study 
showed higher active 

plasma concentrations and 
a slower elimination of 

risperidone by 30% in the 
elderly 

Not stated 

Tardive dyskinesia (TD), a 
syndrome consisting of 
potentially irreversible, 
involuntary dyskinetic 

movements may develop in 
patients treated with 

conventional neuroleptics. 
Although this syndrome 
of TD appears to be most 
prevalent in the elderly, 

especially elderly females, it is 
impossible to 

predict at the onset of treatment 
which patients are likely to 

develop TD. 

Not 
stated 
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This dosage can be 
individually adjusted with 

0.5 mg twice daily 
increments 

to 1 - 2 mg twice daily. 

… 
Elderly patients with dementia 

treated with atypical 
antipsychotic medicines have an 

increased 
mortality compared to placebo 

in a meta-analysis of 17 
controlled trials of atypical 

antipsychotic 
drugs, including RISPERDAL. 
In placebo-controlled trials with 
RISPERDAL in this population, 
the incidence of mortality was 

4.0% (40/1009) for 
RISPERDAL treated patients 

and 3.1% (22/712) for 
placebo-treated patients. The 
mean age (range) of patients 

who died was 86 years (range 
67-100). 

… 
Cerebrovascular Adverse Events 

In placebo-controlled trials in 
elderly patients with dementia 
there was a significantly higher 

incidence 
of cerebrovascular adverse 

events, such as stroke (including 
fatalities) and transient 

ischaemic 
attacks in patients (mean age 85 
years, range 73-97) treated with 

RISPERDAL compared to 
patients 

treated with placebo. The 
pooled data from six placebo-

controlled trials in mainly 
elderly patients 

(>65 years of age) with 
dementia showed that 

cerebrovascular adverse events 
(serious and nonserious 

combined) occurred in 3.3% 
(33/989) of patients treated with 
risperidone and 1.2% (8/693) of 

patients treated with placebo. 
The Odds Ratio (95% exact 

confidence interval) was 
2.96(1.33, 7.45). 

Diazepam Valium (2 
July 2015)77 Yes 

Lower doses should be 
used for elderly and 
debilitated patients. 

… 
Elderly patients should be 

given a reduced dose. 
These patients should be 
checked regularly at the 

start of treatment in order 
to minimise the dosage 

and/or frequency of 
administration to prevent 

overdose due to 
accumulation. 

… 
Elderly or debilitated 

patients: 2 mg twice daily 
or half the usual adult 

dose. 

The elimination half-life 
may be prolonged in the 
newborn, the elderly and 
patients with hepatic or 

renal disease and it should 
be noted that the plasma 
concentration may take 

correspondingly longer to 
reach steady state. 

Not stated 

Although hypotension has 
occurred rarely, VALIUM 

should be administered with 
caution to patients in whom a 
drop in blood pressure might 

lead to cardiac or cerebral 
complications. This is 

particularly important in elderly 
patients. 

… 
There have been reports of falls 
and fractures in benzodiazepine 
users. The risk is increased in 

those taking concomitant 
sedatives (including alcoholic 
beverages) and in the elderly 
Elderly or debilitated patients 

may be particularly susceptible 
to the sedative effects of 

benzodiazepines and associated 
giddiness, ataxia and confusion, 
which may increase the risk of a 

fall. 
… 

Paradoxical reactions such as 
restlessness, agitation, 

irritability, aggressiveness, 
delusion, nightmares, 

hallucinations, psychoses, 
inappropriate behaviour and 
other adverse behavioural 

effects, acute rage, stimulation 
or excitement may occur. 

Should such reactions occur, 

Not 
stated 
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VALIUM should be 
discontinued. They are more 

likely to occur in children and in 
the elderly. 

 

Oxazepam 
Serepax (3 
September 

2014)78 
Not stated Not stated 

The pharmacokinetics of 
oxazepam remain unaltered 
in older patients, however 
the elderly generally show 
increased central nervous 

system sensitivity to 
benzodiazepines, and may 
require a reduced dosage. 

Not stated 

Elderly or debilitated patients: 
Such patients may be 

particularly susceptible to the 
sedative effects of 

benzodiazepines and associated 
giddiness, ataxia and confusion 

which may increase the 
possibility of a fall. 

Althoug
h 

hypotens
ion has 

occurred 
only 

rarely, 
SEREP

AX 
should 

be 
administ

ered 
with 

caution 
to 

patients 
in whom 
a drop in 

blood 
pressure 

might 
lead to 
cardiac 

or 
cerebral 
complica

tions. 
This is 

particula
rly 

importan
t in 

elderly 
patients.  

Alprazolam Kalma (28 
May 2015)79 Yes 

For elderly or debilitated 
patients, the dosage should 
be limited to the smallest 

effective amount to 
preclude such effects. 

… 
Elderly patients or in the 
presence of debilitating 

disease.  
Usual starting dosage: 0.5 
to 0.75 mg daily, given in 

divided doses.  
Usual dosage range: 0.5 to 

0.75 mg daily, given in 
divided doses; to be 

gradually increased if 
needed and tolerated 

Changes in the absorption, 
distribution, metabolism 

and excretion of 
benzodiazepines have been 

reported in a variety of 
disease states including 
alcoholism, impaired 
hepatic function and 

impaired renal function. 
Changes have also been 

demonstrated in the 
elderly.  

Not stated 

Such patients may be 
particularly susceptible to the 

sedative effects of 
benzodiazepines and associated 
giddiness, ataxia and confusion 

which may increase the 
possibility of a fall.  

Not 
stated 

Temazepam Normison (30 
May 2013)80  Yes 

NORMISON 10 mg is the 
recommended starting dose 

for these patients. 
 

Not stated Not stated 

Such patients may be 
particularly susceptible to the 

sedative effects of 
benzodiazepines and associated 
giddiness, ataxia and confusion, 

which may increase the 
possibility of a fall. 

 

Not 
stated 

Amitriptyline 
Endep (10 
December 

2012)81 
Yes 

Dosage for elderly 
patients. In general, lower 
dosages are recommended 
for these patients. 50 mg 

daily may be 
satisfactory in those elderly 

patients who may not 
tolerate higher doses. The 

required daily dose may be 
administered 

either in divided doses or 
as a single dose preferably 

in the evening or at 
bedtime. 

Not stated Not stated Not stated Not 
stated 

Fluoxetine Prozac (17 
May 2016)82 Yes 

As with many other 
medications, a lower or 

less frequent dosage should 
be used in patients with 

Not stated  

Elderly - 
Fluoxetine 
has been 
studied in 

Use in the Elderly 
Evaluation of patients over the 

age of 60 who receive 
fluoxetine 20 mg daily revealed 

Not 
stated 
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hepatic impairment. A 
lower or less frequent 
dosage should also be 

considered for patients, 
such as the elderly, with 
concurrent disease or on 

multiple medications. 

four 
clinical 
trials in 
elderly 
depressed 
patients (> 
60 years of 
age). The 
efficacy 
shown by 
fluoxetine 
in these 
elderly 
patients 
was similar 
to its 
effects in 
younger 
adults. 
Fluoxetine 
was well 
tolerated by 
elderly 
depressed 
patients. 

no unusual pattern of adverse 
events relative to the clinical 

experience in younger patients. 
However, these data are 

insufficient to rule out possible 
age-related differences during 

chronic use, particularly in 
elderly patients who have 

concomitant systemic illnesses 
or who are receiving 
concomitant drugs. 

… 
Hyponatraemia in the Elderly - 
There have been seven reports 
(total 5628) of hyponatraemia 

(serum sodium 114-128 
mmol/L) in elderly patients 

taking fluoxetine 20 mg daily. 
In five, hyponatraemia occurred 

within 19 days of 
commencement of fluoxetine, 

however fluoxetine withdrawal 
was associated with recovery in 

all cases. Hence, it may be 
advisable to monitor electrolytes 

in geriatric patients during the 
first weeks of therapy. 

Citalopram Cipramil (24 
May 2013)83 Yes 

The starting dose is 
10mg/day. The dose can be 

increased by 10mg to a 
maximum of 20mg/day. As 

the treatment result in 
general can be evaluated 

only after 2-3 weeks’ 
treatment, a possible dose 
increase should take place 

after an interval of 2-3 
weeks. 

Elderly patients (> 65 
years) 

Longer half-lives and 
decreased clearance values 

due to a reduced rate of 
metabolism have been 

demonstrated in elderly 
patients. 

Not stated 

Consider more frequent ECG 
monitoring in these patients and 
those with other risk factors for 

QT prolongation. Dose 
escalations over 20mg/day in 
elderly patients (>65 years), 

… 
Hyponatraemia - probably due 

to inappropriate antidiuretic 
hormone secretion (SIADH), 

has been reported as a rare 
adverse reaction with the use of 

SSRIs. Especially elderly 
patients seem to be a risk group. 

Dose 
escalatio
ns over 

20mg/da
y in 

elderly 
patients 

(>65 
years) 

Paroxetine 
Aropax (13 
November 

2014)84 
Yes 

Dosing should commence 
at the adult starting dose 

and may be increased up to 
40 mg daily. Dosing 

should not exceed 40 mg 
daily.  

Elderly patients should be 
initiated and maintained at 
the lowest daily dosage of 

paroxetine which is 
associated with clinical 

efficacy.  

Increased plasma 
concentrations of 

paroxetine occur in elderly 
subjects, but the range of 
concentrations overlaps 

with that observed in 
younger subjects. 

Not stated 

Has been reported rarely, 
predominantly in the elderly. 
The hyponatraemia generally 
reverses on discontinuation of 

paroxetine.  
… Hyponatraemia has been 
reported predominantly in 

elderly patients and is 
sometimes due to syndrome of 

inappropriate anti-diuretic 
hormone secretion (SIADH).  

 

Not 
stated 

Sertraline Zoloft (09 
May 2016)85 No 

Use in the elderly requires 
no special precautions. The 

usual adult dosage is 
recommended. 

Sertraline plasma clearance 
were compared in male and 
female young subjects (18 

to 45 years) and elderly 
subjects (³ 65 years) in an 
open-label, multiple-dose 
study. Eleven subjects in 

each group received 
sertraline once daily for 30 
days according to a titrated 
regimen up to 200 mg/day. 
No significant differences 

in Cmax, AUC or 
elimination half-life were 

found for the young 
women or the elderly of 

either sex. 

Not stated 

Elderly patients may be at 
greater risk of developing 

hyponatraemia with SSRIs and 
SNRIs. 

… 
Several hundred elderly patients 

have participated in clinical 
studies with ZOLOFT. The 

pattern of adverse reactions in 
the elderly was similar to that in 

younger patients. 

Not 
stated 

Fluvoxamine 
Luvox (3 

March 
2015)86 

Yes 

Nevertheless, upward dose 
titration should be carried 

out more slowly in this 
patient population, and 

dosing should always be 
handled with caution..  

Data in elderly subjects 
gives no indication of 
clinically significant 

differences in 
pharmacokinetics 

compared with younger 
subjects. 

Not stated Not stated Not 
stated 

Escitalopram 
Lexapro (25 

March 
2014)87 

Yes 

10 mg is the recommended 
dose for elderly patients. 

… 
The dose of escitalopram 
in elderly patients should 

therefore be reduced 

Escitalopram 
pharmacokinetics in 

subjects > 65 years of age 
were compared to younger 
subjects in a single-dose 

and a multiple-dose study. 

A study in 
the elderly 

did not 
provide 

conclusive 
efficacy 

Probably due to inappropriate 
antidiuretic hormone secretion 
(SIADH), hyponatraemia has 

been reported as a rare adverse 
reaction with the use of SSRIs. 
Especially elderly patients seem 

Not 
stated 
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… 
10 mg (one 10 mg tablet or 
1 mL of the 10 mg/mL oral 
solution or 10 drops of the 
20 mg/mL oral solution) is 

the recommended 
maximum maintenance 

dose in the elderly 

Escitalopram AUC and 
half-life were increased by 

approximately 50% in 
elderly subjects, and Cmax 

was unchanged.  
… 

Escitalopram AUC and 
half-life were increased in 
subjects ≥ 65 years of age 

compared to younger 
subjects in a single-dose 

and a multiple-dose 
pharmacokinetic study.  

… 
A longer half-life and a 

decreased clearance have 
been demonstrated in the 

elderly. 

results for 
escitalopra
m, as the 
reference 

drug 
(fluoxetine) 

failed to 
differentiat

e from 
placebo. 

However, 
safety data 
from this 

study 
showed 

escitalopra
m to be 

well 
tolerated. 

to be a risk group. 
 
. 

Mirtazapine 
Avanza 

Soltab (27 
May 2016)88 

No 

The recommended dose is 
the same as that for adults. 

In elderly patients an 
increase in dosing should 

be done under close 
supervision to elicit a 
satisfactory and safe 

response. 

Not stated 

The 
efficacy 

and 
tolerability 
in elderly 
patients 

was 
investigated 

in three 
randomised 
controlled 
trials. In 
two six-

week trials 
with a total 

of 270 
patients 

aged over 
55 years 

(mean age 
70 and 62 

years 
respectively

), 
mirtazapine 
was at least 
as effective 

as 
amitriptylin

e and all 
treatments 
were well 

tolerated. In 
an eight-

week study 
in 255 

patients 
aged 65 and 
over (mean 

age 72 
years) 

comparing 
mirtazapine 

with 
paroxetine, 

mean 
HAM-D 

scores were 
similar at 
end-point 
but lower 

for 
mirtazapine 
in the first 
3 weeks, 
although 

only at day 
14 was the 
difference 

statistically 
significant. 

Total 
discontinua
tion rates 

Elderly patients are often more 
sensitive, especially with regard 

to the undesirable effects of 
antidepressants. During clinical 

research with mirtazapine, 
undesirable effects have not 
been reported more often in 

elderly patients than in other age 
groups 

Not 
stated 
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were 
similar 

(22.7% for 
mirtazapine 

versus 
31.0% for 

paroxetine), 
although 

discontinua
tion due to 

adverse 
events was 
lower with 
mirtazapine 

than 
paroxetine 

(14.8% 
versus 

26.2%) and 
discontinua
tion due to 

lack of 
efficacy 
higher 
(3.9% 

versus 0%). 

Venlafaxine 

Exefor XR 
(19 

November 
2015)89 

No 

No adjustment in the usual 
dose is recommended for 

elderly patients solely 
because of their age. As 
with any antidepressant, 

however, caution should be 
exercised in treating the 

elderly. When 
individualising the dosage, 
extra care should be taken 
when increasing the dose. 

Not stated 

No overall 
differences 

in 
effectivenes
s or safety 

were 
observed 
between 
elderly 

(aged 65 
years and 
older) and 
younger 
patients. 

EFEXOR-
XR does 

not appear 
to pose any 
exceptional 

safety 
problems 

for healthy 
elderly 

patients. 
Effectivene
ss in elderly 

patients 
with social 

anxiety 
disorder 
has not 
been 

established 
 

Cases of hyponatraemia, and/or 
the Syndrome of Inappropriate 
Antidiuretic Hormone secretion 

(SIADH) may occur with 
venlafaxine, usually in volume-
depleted or dehydrated patients. 

Elderly patients … may be at 
greater risk for this event 

Not 
stated 

Duloxetine Cymbalta (22 
April 2015)90 No 

Dosage adjustment based 
on age is not necessary for 

elderly patients. 
… 

No dosage adjustment is 
recommended for elderly 

patients on the basis of age 

Population 
pharmacokinetic analyses 

suggest no significant 
effect of age on the 
pharmacokinetics of 

duloxetine in adult male 
and female patients with 

major depressive disorder. 

Use in 
elderly 
patients 

with 
depression: 

The 
efficacy 

and safety 
of 

duloxetine 
60 mg once 

daily 
(n=207) 

and placebo 
(n=104) 

have been 
compared 

in the acute 
treatment 

(study 
duration 8 
weeks) of 

elderly 

Cases of hyponatremia (some 
with serum sodium lower than 

110mmol/Liter) have been 
reported very rarelywhen 

administering CYMBALTA. 
The majority of these cases 
occurred in elderly patients, 

especially when coupled with a 
recent history of altered fluid 

balance or conditions pre-
disposing to altered fluid 

balance. 
 

… 
Evaluation of patients over the 

age of 65 who received 
duloxetine in clinical trials 

revealed no unusual pattern of 
adverse events relative to the 
clinical experience in younger 
patients, but greater sensitivity 

of some older individuals cannot 
be ruled out. SSRIs and SNRIs, 

Not 
stated 
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patients 
with MDD 
(>65 years 

of age, 
mean age 

72.9 years). 
Duloxetine 

treated 
patients 

experienced 
improveme

nt in 
depressive 
symptoms, 
as assessed 

by the 
Geriatric 

Depression 
Scale, from 

week 1, 
with least-

squares 
mean 

changes 
from 

baseline to 
endpoint of 

-1.34 for 
placebo-
treated 

patients and 
-4.07 for 

duloxetine-
treated 
patients 

(p<0.001). 
On the 

Hamilton 
Depression 

Rating 
Scale, least 

squares 
mean 

changes 
from 

baseline to 
endpoint 
for total 
HAMD 

score were 
-3.72 for 
placebo-
treated 

patients and 
-6.49 for 

duloxetine-
treated 
patients 

(p<0.001). 
Duloxetine-

treated 
patients 

also 
experienced 

a greater 
improveme

nt in 
composite 
cognitive 
score than 

the 
placebo-
treated 

patients. 
The least-
squares 
mean 

change 
from 

baseline to 
endpoint 
for the 

composite 

including CYMBALTA, have 
been associated with cases of 

clinically significant 
hyponatraemia in elderly 

patients, who may be at greater 
risk for this adverse reaction. 



Page 627Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

cognitive 
score was 

0.76 in 
placebo-
treated 

patients and 
1.95 for 

duloxetine-
treated 
patients 

(p=0.013).. 

Desvenlafaxi
ne 

Pristiq (21 
December 

2015)91 
No 

No dosage adjustment is 
required solely on the basis 
of age; however, possible 
reduced renal clearance of 
desvenlafaxine should be 

considered when 
determining dose. 

In a trial of healthy 
subjects administered 

doses up to 300 mg, there 
was an age-dependent 

decrease in desvenlafaxine 
clearance, resulting in a 

32% increase in Cmax and 
a 55% increase in AUC 

values in subjects greater 
than 75 years of age as 

compared with subjects 18 
- 45 years of age.  

Greater 
sensitivity 

to 
desvenlafax
ine in some 

older 
patients 

cannot be 
ruled out. 

Of the 
3,292 

patients in 
pre-

marketing 
clinical 
trials of 

Pristiq for 
major 

depressive 
disorder, 

5% were 65 
years of age 

or older. 
No overall 
differences 
in safety or 

efficacy 
were 

observed 
between 

these 
subjects 

and 
younger 
subjects; 

however, in 
the short-

term 
placebo-

controlled 
trials, there 

was a 
higher 

incidence 
of systolic 
orthostatic 
hypotensio

n in 
patients ≥ 

65 years of 
age 

compared 
to patients 
<65 years 

of age 
treated with 

Pristiq. 

Cases of hyponatraemia and/or 
the Syndrome of Inappropriate 

Anti-Diuretic Hormone 
(SIADH) secretion have been 

described with SNRIs 
(including desvenlafaxine 

succinate) and SSRIs, usually in 
volume-depleted or dehydrated 

patients, including elderly 
patients 

Not 
stated 

Donepezil 
Aricept (16 
November 

2012)92 
No 

The dosages of ARICEPT 
shown to be effective in 

controlled clinical trials are 
5 mg and 10 mg 

administered once daily. 
Although there is no 

statistically significant 
evidence that a greater 

treatment effect is obtained 
from the use of the 10 mg 
dose, there is a suggestion, 
based on analysis of group 
data that some additional 

benefits may accrue to 
some patients from the use 

Not stated Not stated Not stated Not 
stated 
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of the higher dose. 
Treatment is initiated at 5 

mg/day (once-a-day 
dosing). ARICEPT or 

ARICEPT-D tablets should 
be taken orally, in the 
evening, just prior to 
retiring. ARICEPT-D 

orally disintegrating tablets 
should be placed on the 
tongue and allowed to 

disintegrate before 
swallowing with or without 
water, according to patient 
preference. ARICEPT can 
be taken with or without 

food. 
Medications affecting the respiratory system 

Fluticasone 
Flixotide (17 

October 
2016)93 

No 

There is no need to adjust 
the dose in elderly patients 
or in those with hepatic or 

renal impairment. 

Not stated Not stated Not stated Not 
stated 

Ciclesonide 
Alvesco (23 
September 

2016)94 
No 

There is no need to adjust 
the dose in elderly patients 

or those with hepatic or 
renal impairment. 

Following a single inhaled 
dose of 1280 µg of 

ALVESCO in healthy 
elderly male subjects, 

plasma concentrations of 
M1 were increased 

approximately two-fold 
compared to healthy young 

male subjects. 
… 

Systemic exposure to M1 
is also increased in elderly 

patients. 

Not stated 

Although no dosage reduction is 
necessary, prescribers should be 

aware of the possibility of an 
increased risk of systemic 

adverse effects in such patients. 

Not 
stated 

Tiotropium Spiriva (22 
May 2015)95 No 

Elderly patients can use 
SPIRIVA at the 

recommended dose.  
 

As expected for all 
predominantly renally 

excreted drugs, advancing 
age was associated 
with a decrease of 

tiotropium renal clearance 
(365 mL/min in patients 
with COPD < 65 years 

to 271 mL/min in patients 
with COPD > 65 years) 
This did not result in a 

corresponding 
increase in AUC0-6,ss or 

Cmax,ss values. 
… 

Renally impaired patients 
can use SPIRIVA at the 

recommended dose. 
However, as with all 

predominantly renally 
excreted drugs, SPIRIVA 
use should be monitored 

closely in patients 
with moderate to severe 

renal impairment. 

Not stated Not stated Not 
stated 

Medications affecting the sensory system 

Dorzolamide Trusopt (22 
April 2016)96 Not stated Not stated Not stated 

No overall 
differences 

in 
effectivenes
s or safety 

were 
observed 
between 

these 
patients and 

younger 
patients, 

but greater 
sensitivity 
of some 

older 
individuals 

to the 
product 

cannot be 
ruled out. 

No overall differences in 
effectiveness or safety were 

observed between these patients 
and younger patients, but 

greater sensitivity of some older 
individuals to the product 

cannot be ruled out. 

Not 
stated 

Brinzolamide Azopt (31 No . There are no Not stated Not stated In clinical studies conducted Not 
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January 
2014)97 

modifications to the 
recommended dosing 
regimen for elderly 

patients. 

with AZOPT Eye Drops 1.0%, 
the probability of having an 

adverse reaction was 
independent of age. No 
differences in patients 

experiencing adverse reactions 
were noted when patients less 

than 65 years of age were 
compared to patients greater 

than 65 years of age.  

stated 

Latanoprost Xalatan(4 
May 2016)98 No 

Recommended dosage for 
adults (including the 

elderly) 
… 

Not stated Not stated Not stated Not 
stated 

Various 

Sucroferric 
Oxyhydroxid

e 

Velphoro(29 
March 
2016)99 

No 

Velphoro has been 
administered to over 245 
seniors (≥65 years of age) 
according to the approved 

dosing regimen. Of the 
total number of subjects in 

clinical studies of 
Velphoro, 29.7 % were 
aged 65 and over, while 
8.7% were aged 75 and 
over. No special dosage 

and administration 
guidelines were applied to 
seniors in these studies and 
the dosing schedules were 

not associated with any 
significant concerns. 

Not stated Not stated were not associated with any 
significant concerns. 

Not 
stated 

 
 

1. Zantac (ranitidine) Australian approved product information. St Leonards NSW: Aspen Pharmacare Australia Pty Ltd, Approved 13 August 1991, most recent 
amendment 9 August 2016. 

2. Losec (omeprazole) Australian approved product information. North Ryde NSW: AstraZeneca Pty Ltd, Approved 14 December 1998, most recent amendment 
23 March 2016. 

3. Somac (pantoprazole) Australian approved product information. Macquarie Park NSW: Takeda Pharmaceuticals Australia Pty Ltd, Approved 8 July 1999, most 
recent amendment 13 April 2016. 

4. Zoton FasTabs (lansoprazole) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 14 January 2009, most recent 
amendment 19 May 2016. 

5. Pariet (rabeprazole) Australian approved product information. Macquarie Park NSW: Janssen-Cilag Pty Ltd, Approved 31 October 2000, most recent 
amendment 15 April 2016. 

6. Nexium (esomeprazole) Australian approved product information. North Ryde NSW: AstraZeneca Pty Ltd, Approved 22 December 2010, most recent 
amendment 27 April 2016. 

7. Salazopyrin and Salazopyrin EN-TABS (sulfasalazine) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 17 
September 2013, most recent amendment 05 September 1991. 

8. Salofalk (mesalazine) Australian approved product information. St Leonards NSW: Orphan Australia Pty Ltd, Approved 15 May 2002, most recent amendment 
30 June 2014. 

9. NovoRapid NovoMix (insulin aspart) Australian approved product information. Baulkham Hills NSW: Novo Nordisk Pharmaceuticals Pty Ltd, Approved 21 
December 2006, most recent amendment 8 July 2014. 

10. Humulin (insulin (human)), Australian approved product information. West Ryde NSW: Eli Lilly Australia Pty Ltd, Approved not stated, most recent 
amendment 2 November 2015. 

11. Lantus (insulin glargine) Australian approved product information. Macquarie Park NSW: Sanofi-Aventis australia Pty Ltd, Approved 28 February 2001, most 
recent amendment 15 November 2016. 

12. Diabex (metformin) Australian approved product information. Millers Point NSW: Alphapharm Pty Ltd, Approved not stated, most recent amendment 07 
September 2016. 

13. Diamicron 60mg MR (gliclazide) Australian approved product information. Hawthorn VIC: Servier Laboratories (Aust) Pty Ltd, Approved 11 November 
2009, most recent amendment 23 March 2016. 

14. Amaryl (glimepiride) Australian approved product information. Macquarie Park NSW: Sanofi-Aventis australia Pty Ltd, Approved 24 September 1996, most 
recent amendment 25 August 2016. 

15. Januvia (sitagliptin) Australian approved product information. Macquarie Park NSW: Merck Sharp & Dohme (Australia) Pty Ltd, Approved 14 January 2008, 
most recent amendment 01 February 2017. 

16. Slow K (potassium) Australian approved product information. Macquarie Park NSW: Novartis Pharmaceuticals Australia Pty Ltd, Approved 13 November 
2000, most recent amendment 12 November 2015. 

17. Coumadin (warfarin) Australian approved product information. St. Leonards NSW: Aspen Pharma Pty Ltd, Approved 5 March 1997, most recent amendment 
19 January 2010. 

18. Iscover (clopidogrel) Australian approved product information. Macquarie Park NSW: Sanofi-Aventis Australia Pty Ltd, Approved 6 July 2001, most recent 
amendment 28 October 2015. 

19. Xarelto (rivaroxaban) Australian approved product information. Pymble NSW: Bayer Australia Ltd, Approved 24 November 2008, most recent amendment 23 
December 2016. 

20. Eliquis (apixaban) Australian approved product information. Mulgrave VIC: Bristol-Myers Squibb Australia Pty Ltd, Approved 21 July 2011, most recent 
amendment 3 November 2016. 

21. Neo-B12 (hydroxcobalamin) Australian approved product information. Melbourne VIC: Hospira Australia Pty Ltd, Approved 25 September 2006, most recent 
amendment 30 January 2012. 

22. Lanoxin (digoxin) Australian approved product information. St Leonards NSW: Aspen Pharma Pty Ltd, Approved 29 October 2008, most recent amendment 1 
April 2011. 

23. Monodur durules (isosorbide mononitrate) Australian approved product information. North Ryde NSW: PMC Pharma, Approved 3 May 2006. 
24. Physiotens (moxonidine) Australian approved product information. Macquarie Park NSW: BGP Products Pty Ltd, Approved 10 November 2004, most recent 

amendment 3 May 2016. 
25. Minipress (prazosin) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 19 July 1991, most recent amendment 10 

March 2015. 



Page 630Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

26. Natrilix (indapamide) Australian approved product information. Hawthorn VIC: Servier Laboratories (Aust) Pty Ltd, Approved 13 July 1993, most recent 
amendment 5 July 2016. 

27. Lasix (frusemide) Australian approved product information. Macquarie Park NSW: Sanofi-Aventis Australia Pty Ltd, Approved 01 August 1991, most recent 
amendment 23 August 2016. 

28. Aldactone (spironolactone) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 28 May 1999, most recent 
amendment 30 October 2014. 

29. Sotacor (sotalol) Australian approved product information. Cremorne VIC: Arrow Pharma Pty Ltd, Approved 10 March 2010, most recent amendment 4 July 
2016. 

30. Lopressor (metoprolol) Australian approved product information. North Ryde NSW: Novartis Pharmaceuticals Australia Pty Ltd, Approved 30 August 1994, 
most recent amendment 16 June 2014. 

31. Tensig (atenolol) Australian approved product information. St. Leonards NSW: Aspen Pharma Pty Ltd, Approved 22 May 1996, most recent amendment 1 
May 2014. 

32. Bicor (bisoprolol) Australian approved product information. Millers Point NSW: Alphapharm Pty Ltd, Approved 23 April 2002, most recent amendment 8 
June 2016. 

33. Dilatrend (carvedilol) Australian approved product information. Dee Why NSW: Roche Products Pty Ltd, Approved 21 January 1998, most recent amendment 
7 November 2014. 

34. Norvasc (amlodipine) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 26 February 1993, most recent 
amendment 3 November 2014. 

35. Plendil ER (felodipine) Australian approved product information. North Ryde NSW: AstraZeneca Pty Ltd, Approved 13 October 1997, most recent 
amendment 14 December 2012. 

36. Adalat OROS (nifedipine) Australian approved product information. Pyamble NSW: Bayer Australia Ltd, Approved 23 July 1997, most recent amendment 3 
May 2016. 

37. Zanidip (lercanidipine) Australian approved product information. Macquarie Park NSW: BGP Products Pty Ltd, Approved 29 May 2001, most recent 
amendment 15 April 2016. 

38. Isoptin (verapamil) Australian approved product information. Macquarie Park NSW: BGP Products Pty Ltd, Approved 11 March 1999, most recent 
amendment 21 June 2016. 

39. Vasocardol CD (diltiazem) Australian approved product information. Macquarie Park NSW: Sanofi-Aventis australia Pty Ltd, Approved 3 June 1999, most 
recent amendment 12 December 2016. 

40. Renitec (enalapril) Australian approved product information. Macquarie NSW: Merck Sharp & Dohme (Australia) Pty Ltd, Approved 10 May 1996, most 
recent amendment 18 December 2015. 

41. Zestril (lisinopril) Australian approved product information. North Ryde NSW: AstraZeneca Pty Ltd, Approved 22 April 2009, most recent amendment 4 
September 2015. 

42. Coversyl (perindopril) Australian approved product information. Hawthorn VIC: Servier Laboratories (Aust) Pty Ltd, Approved 8 June 2005, most recent 
amendment 18 August 2016. 

43. Tritace (ramipril) Australian approved product information. Macquarie Park NSW: Sanofi-Aventis australia Pty Ltd, Approved 20 December 1995, most 
recent amendment 3 March 2016. 

44. Karvea (irbesartan) Australian approved product information. Macquarie Park NSW: Sanofi-Aventis australia Pty Ltd, Approved 18 May 2005, most recent 
amendment 26 June 2015. 

45. Atacand (candesartan) Australian approved product information. North Ryde NSW: AstraZeneca Pty Ltd, Approved 29 July 1998, most recent amendment 8 
October 2015. 

46. Micardis (telmisartan) Australian approved product information. North Ryde NSW: Boehringer Ingelheim Pty Ltd, Approved 27 August 1999, most recent 
amendment 27 August 2013. 

47. Olmetec (olmesartan) Australian approved product information. Macquarie Park NSW: Merck Sharp & Dohme (Australia) Pty Ltd, Approved 6 September 
2005, most recent amendment 3 November 2016. 

48. Zocor (simvastatin) Australian approved product information. Macquarie Park NSW: Merck Sharp & Dohme (Australia) Pty Ltd, Approved 4 April 2011, 
most recent amendment 27 May 2015. 

49. Pravachol (pravastatin) Australian approved product information. Cremorne VIC Arrow Pharma Pty Ltd, Approved 23 February 2005, most recent amendment 
17 May 2016. 

50. Lipitor (atorvastatin) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 25 September 1997, most recent 
amendment 19 June 2013. 

51. Crestor (rosuvastatin) Australian approved product information. North Ryde NSW: AstraZeneca Pty Ltd, Approved 31 March 2011, most recent amendment 
18 August 2015. 

52. Lipidil (fenofibrate) Australian approved product information. Macquarie Park NSW: BGP Products Pty Ltd, Approved 16 May 2006, most recent amendment 
17 March 2015. 

53. Ezetrol (ezetimibe) Australian approved product information. Macquarie Park NSW: Merck Sharp & Dohme (Australia) Pty Ltd, Approved 23 June 2003, 
most recent amendment 6 September 2016. 

54. Progynova (oestradiol) Australian approved product information. Pymble NSW: Bayer Australia Ltd, Approved 19 August 1991, most recent amendment 20 
October 2016. 

55. Ovestin (oestriol) Australian approved product information. St Leonards NSW: Aspen Pharmacare, Approved 20 September 1991, most recent amendment 6 
July 2016. 

56. Ditropan (oxybutynin) Australian approved product information. Macquarie Park NSW: Sanofi-Aventis australia Pty Ltd, Approved 30 May 1994, most recent 
amendment 3 May 2016. 

57. Panafcort (prednisone), Panafcortelone (prednisolone) Australian approved product information. St Leonards NSW: Aspen Pharmacare Australia Pty Ltd, 
Approved 24 May 2004, most recent amendment 9 July 2010. 

58. Oroxine (thyroxine) Australian approved product information. St. Leonards NSW: Aspen Pharma Pty Ltd, Approved 17 May 2006, most recent amendment 13 
February 2015. 

59. Voltaran (diclofenac) Australian approved product information. Macquarie Park NSW: Novartis Pharmaceuticals Australia Pty Ltd, Approved 9 December 
2009, most recent amendment 19 May 2016. 

60. Movalis (meloxicam) Australian approved product information. St Leonards NSW: Aspen Pharma Pty Ltd, Approved 12 March 2004, most recent amendment 
24 December 2014. 

61. Naprosyn (naproxen) Australian approved product information. Sydney, NSW: Atnahs Pharma Australia Pty Ltd, Approved 24 September 1998, most recent 
amendment 9 October 2015. 

62. Celebrex (celecoxib) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 25 August 1999, most recent amendment 
17 September 2015. 

63. Zyloprim (allopurinol) Australian approved product information. Cremorne VIC: Arrow Pharma Pty Ltd, Approved 2 August 1991, most recent amendment 3 
February 2017. 

64. Colgout (colchicine) Australian approved product information. St Leonards NSW: Aspen Pharmacare Australia Pty Ltd, Approved 21 October 1991, most 
recent amendment 20 January 2016. 

65. Actonel, Actonel Combi & Actonel Combi D (risedronate, calcium carbonate, cholecalciferol) Australian approved product information. The Rocks, NSW: 
Actavis Pty Ltd, Approved 12 November 2002, most recent amendment 11 May 2016. 

66. Prolia (denosumab) Australian approved product information. North Ryde NSW: Amgen Australia Pty Ltd, Approved 7 June 2010, most recent amendment 10 
October 2016. 



Page 631Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

67. OxyNorm (oxycodone) Australian approved product information. Sydney NSW: Mundipharma Pty Ltd, Approved 8 November 2000, most recent amendment 
16 June 2016. 

68. Durogesic (fentanyl) Australian approved product information. Macquarie Park NSW: Janssen-Cilag Pty Ltd, Approved 23 November 2005, most recent 
amendment 15 January 2014. 

69. Tramal (tramadol) Australian approved product information. Parkville VIC: CSL Limited, Approved 7 August 2008, most recent amendment 23 December 
2015. 

70. Tegretol (carbamazepine) Australian approved product information. North Ryde NSW: Novartis Pharmaceuticals Australia Pty Ltd, Approved 2 August 1991, 
most recent amendment 18 October 2016. 

71. Epilim (sodium valproate) Australian approved product information. Macquarie Park NSW: Sanofi-Aventis australia Pty Ltd, Approved 30 September 1991, 
most recent amendment 7 December 2016. 

72. Keppra (levetiracetam) Australian approved product information. Malvern VIC: UCB Pharma, Approved 7 September 2006, most recent amendment 22 June 
2016. 

73. Lyrica (pregabalin) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 13 April 2005, most recent amendment 1 
April 2015. 

74. Zyprexa (olanzapine) Australian approved product information. West Ryde NSW: Eli Lilly Australia Pty Ltd, Approved 05 March 1997, most recent 
amendment 03 January 2017. 

75. Seroquel (quetiapine) Australian approved product information. Macquarie Park NSW: AstraZeneca Pty Ltd, Approved 3 February 2000, most recent 
amendment 23 December 2016. 

76. Risperdal (risperidone) Australian approved product information. Macquarie Park NSW: Janssen-Cilag Pty Ltd, Approved 30 November 1993, most recent 
amendment 22 December 2016. 

77. Valium (diazepam) Australian approved product information. Dee Why NSW: Roche Products Pty Ltd, Approved 18 August 1994, most recent amendment 2 
July 2015. 

78. Serepax (oxazepam) Australian approved product information. St Leonards NSW: Aspen Pharma Pty Ltd, Approved 4 July 1991, most recent amendment 3 
September 2014. 

79. Kalma (alprazolam) Australian approved product information. Millers Point NSW: Alphapharm Pty Ltd, Approved 22 October 1993, most recent amendment 
28 May 2015. 

80. Normison (temazepam) Australian approved product information. St Leonards NSW: Aspen Pharma Pty Ltd, Approved 01 October 1992, most recent 
amendment 30 May 2013. 

81. Endep (amitryptyline) Australian approved product information. Millers Point NSW: Alphapharm Pty Ltd, Approved 20 September 1999, most recent 
amendment 10 December 2012. 

82. Prozac (fluoxetine) Australian approved product information. West Ryde NSW: Eli Lilly Australia Pty Ltd, Approved 5 September 1991, most recent 
amendment 17 May 2016. 

83. Cipramil (citalopram) Australian approved product information. North Ryde NSW: Lundbeck Australia Pty Ltd, Approved 3 December 2007, most recent 
safety amendment 24 May 2013. 

84. Aropax (paroxetine) Australian approved product information. St Leonards NSW: Aspen Pharmacare Australia Pty Ltd, Approved 15 January 1997, most 
recent amendment 13 November 2014. 

85. Zoloft (sertraline) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 24 November 1993, most recent amendment 
09 May 2016. 

86. Luvox (fluvoxamine) Australian approved product information. Macquarie Park NSW: BGP Products Pty Ltd, Approved 1 April 1997, most recent 
amendment 03 March 2015. 

87. Lexapro (escitalopram) Australian approved product information. North Ryde NSW: Lundbeck Australia Pty Ltd, Approved 16 September 2003, most recent 
amendment 25 March 2014. 

88. Avanza SolTab (mirtazapine) Australian approved product information. Macquarie Park, NSW: Merck Sharp & Dohme (Australia) Pty Ltd, Approved 03 
September 2002, most recent amendment 27 May 2016. 

89. Efexor XR (venlafaxine) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 11 May 1998, most recent 
amendment 19 November 2015. 

90. Cymbalta (duloxetine) Australian approved product information. West Ryde NSW: Eli Lilly Australia Pty Ltd, Approved 15 July 2009, most recent 
amendment 22 April 2015. 

91. Pristiq (desvenlafaxine) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 18 August 2008, most recent 
amendment 21 December 2015. 

92. Aricept, Aricept-D (donepezil) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 30 March 1998, most recent 
amendment 28 March 2006. 

93. Flixotide (cfc-free) inhaler, junior (cfc-free) inhaler, accuhaler, junior accuhaler, and flixotide disks and diskhaler (fluticasone) Australian approved product 
information. Abbotsford VIC: GlaxoSmithKline Australia Pty Ltd, Approved 21 June 2011, most recent amendment 17 October 2016. 

94. Alvesco (ciclesonide) Australian approved product information. Macquarie Park NSW: AstraZeneca Pty Ltd, Approved 25 February 2004, most recent 
amendment 23 September 2016. 

95. Spiriva (tiotropium) Australian approved product information. North Ryde NSW: Boehringer Ingelheim Pty Ltd, Approved 30 May 2002, most recent 
amendment 22 May 2015. 

96. Trusopt (dorzolamide) Australian approved product information. Sydney NSW: Mundipharma Pty Ltd, Approved 28 November 1995, most recent amendment 
22 April 2016. 

97. Azopt (brinzolamide) Australian approved product information. Frenchs Forest NSW: Alcon Laboratories (Australia) Pty Ltd, Approved 23 May 2007, most 
recent amendment 31 January 2014. 

98. Xalatan (latanoprost) Australian approved product information. West Ryde NSW: Pfizer Australia Pty Ltd, Approved 23 July 1997, most recent amendment 4 
May 2016. 

99. Velphoro (sucroferric oxyhydroxide) Australian approved product information. Milsons Point NSW: Fresenius Medical Care Australia Pty Ltd, Approved 27 
November 2014, most recent amendment 29 March 2016. 
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Appendix G: Supplementary files presented with 
the work in chapter nine

The files presented here were published as supplementary file to the published paper 

presented in chapter nine.
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Prescribing For Australians Living With Dementia: Explicit Criteria From A Delphi Consensus

Default Question Block

How to complete Delphi Round 1:
This first round of the Delphi will ask you one question to define dementia, and five
questions that compare the use of medicine in older Australians living with dementia to i)
cognitively-intact people of a similar age; and ii) to the general population. In this survey,
dementia may refer to any type of dementia, or to a specified dementia (e.g. Alzheimer’s,
vascular, Lewy body, frontotemporal, or Parkinson’s dementia). 
 
Dementia is a life limiting disease with an average survival time of less than five years
from diagnosis. Comorbidities and polypharmacy are common in people living with
dementia, though data are scarce for medicine safety, tolerability and efficacy in this
population. The appropriateness of using medicines to treat dementia and behavioural and
psychological symptoms of dementia in people living with this life-limiting condition is
poorly understood.  Even less understood is the appropriateness of using medicines to treat
comorbidities in people living with dementia, despite the frequency of medicine use. We
are particularly interested in the appropriate treatment of comorbidities.
 
Please answer the following questions.  You can list as many answers as you wish, and they
do not have to be in any particular order.  Please be as detailed in your response as possible
(e.g. if it is applicable, describe the condition or scenario where the medicine should/should
not be used).  You may choose not to answer a question for any reason.
 

We need an agreed definition of dementia for these criteria.  The suggested definition
is:
Dementia is an umbrella term describing a collection of diseases characterised by
progressive neurological decline affecting language, memory, perception, personality and
cognitive skills. The term dementia refers to over 100 illnesses and conditions, of which the
most common are Alzheimer's, vascular, Lewy body, and frontotemporal dementia. The
aetiology, progression and manifestation of dementia may vary depending on the dementia
type.

   
Strongly
Disagree Disagree

Neither
Agree nor
Disagree Agree

Strongly
Agree

This defines
dementia well.   
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 Do you have any suggested modifications of the definition?

Dementia Stages
Treatment goals could vary according to the dementia phase.  How do you take dementia
severity into account when prescribing or reviewing medication use?  Can you describe the
approach you take?

Medicine Issues
Please share the important medicine related issues you encounter or observe when
prescribing/reviewing medicines for people with dementia. What guidance would be
helpful to prescribers/pharmacists when caring for people with dementia?
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Drug-Dementia Interactions
Please share any drug-disease interactions that you observe being overlooked in the care of
people with dementia.

Symptom relief
Whether to initiate, continue, and/or cease medicines for symptomatic treatment for people
with dementia is an uncertain area.  How do you approach this issue?  What guidance
would you offer to other prescribers/reviewers approaching this challenge?

Preventative medicines
Whether to initiate, continue, and/or cease medicines intended to prevent a future serious
event for people with dementia is an uncertain issue.  How do you approach this issue?
 What guidance would you offer to other prescribers/reviewers approaching this challenge?
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Medicines that pose a risk
There are several lists of medicines that are relatively contraindicated in older people
generally or older people in residential aged care but these are not specific for people with
dementia.  Please list drug classes or medicines you think should not be used for people
with dementia.

Suitable medicines
There are some medicines that are indicated for people with dementia.  Please list any drug
classes or medicines you think should be trialled or considered for people with dementia.  



Page 640Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people

22/03/2016, 9:34 PMQualtrics Survey Software

Page 5 of 5https://uwa.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview

Online Survey Round One

Are there any other medicine related issues for people living with dementia that you
encounter or would like to share?



 

Page 641

Appendix H: Supplementary files presented with 
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The files presented here were published as supplementary file to the published paper 

presented in chapter ten.
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Prescribing For Australians Living With Dementia: Explicit Criteria From A Delphi Consensus

Default Question Block

How to complete Delphi Round 1:
This first round of the Delphi will ask you one question to define dementia, and five
questions that compare the use of medicine in older Australians living with dementia to i)
cognitively-intact people of a similar age; and ii) to the general population. In this survey,
dementia may refer to any type of dementia, or to a specified dementia (e.g. Alzheimer’s,
vascular, Lewy body, frontotemporal, or Parkinson’s dementia). 
 
Dementia is a life limiting disease with an average survival time of less than five years
from diagnosis. Comorbidities and polypharmacy are common in people living with
dementia, though data are scarce for medicine safety, tolerability and efficacy in this
population. The appropriateness of using medicines to treat dementia and behavioural and
psychological symptoms of dementia in people living with this life-limiting condition is
poorly understood.  Even less understood is the appropriateness of using medicines to treat
comorbidities in people living with dementia, despite the frequency of medicine use. We
are particularly interested in the appropriate treatment of comorbidities.
 
Please answer the following questions.  You can list as many answers as you wish, and they
do not have to be in any particular order.  Please be as detailed in your response as possible
(e.g. if it is applicable, describe the condition or scenario where the medicine should/should
not be used).  You may choose not to answer a question for any reason.
 

We need an agreed definition of dementia for these criteria.  The suggested definition
is:
Dementia is an umbrella term describing a collection of diseases characterised by
progressive neurological decline affecting language, memory, perception, personality and
cognitive skills. The term dementia refers to over 100 illnesses and conditions, of which the
most common are Alzheimer's, vascular, Lewy body, and frontotemporal dementia. The
aetiology, progression and manifestation of dementia may vary depending on the dementia
type.

   
Strongly
Disagree Disagree

Neither
Agree nor
Disagree Agree

Strongly
Agree

This defines
dementia well.   
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 Do you have any suggested modifications of the definition?

Dementia Stages
Treatment goals could vary according to the dementia phase.  How do you take dementia
severity into account when prescribing or reviewing medication use?  Can you describe the
approach you take?

Medicine Issues
Please share the important medicine related issues you encounter or observe when
prescribing/reviewing medicines for people with dementia. What guidance would be
helpful to prescribers/pharmacists when caring for people with dementia?
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Drug-Dementia Interactions
Please share any drug-disease interactions that you observe being overlooked in the care of
people with dementia.

Symptom relief
Whether to initiate, continue, and/or cease medicines for symptomatic treatment for people
with dementia is an uncertain area.  How do you approach this issue?  What guidance
would you offer to other prescribers/reviewers approaching this challenge?

Preventative medicines
Whether to initiate, continue, and/or cease medicines intended to prevent a future serious
event for people with dementia is an uncertain issue.  How do you approach this issue?
 What guidance would you offer to other prescribers/reviewers approaching this challenge?
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Medicines that pose a risk
There are several lists of medicines that are relatively contraindicated in older people
generally or older people in residential aged care but these are not specific for people with
dementia.  Please list drug classes or medicines you think should not be used for people
with dementia.

Suitable medicines
There are some medicines that are indicated for people with dementia.  Please list any drug
classes or medicines you think should be trialled or considered for people with dementia.  
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Online Survey Round One

Are there any other medicine related issues for people living with dementia that you
encounter or would like to share?
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Dementia: 
“A clinical syndrome characterized by a chronic progressive decline in neurocognitive function, specifically affecting memory, cognition, language, 
behaviour, emotional control, and social functioning beyond the expected effects of physiological aging and not attributable to an intercurrent illness. 

The specific signs and symptoms of dementia and the rate of progression vary accordingly to the aetiology and individual. One or more aetiology 
may be present at the same time; the most common forms of dementia are Alzheimer’s, vascular, Lewy body, and fronto-temporal dementia. “

Mid-stage dementia: 

“moderate cognitive impairment with 
physical function often preserved. People 
with mid-stage dementia may be living 
with support in the community or a low-
care residential aged care setting.”

Early-stage dementia: 

“mild cognitive impairment with a 
preserved ability to self-care and 
undertake activities of daily living.”  

Late-stage dementia: 

“severe cognitive impairment and 
declining function (inability to 
recognise loved ones, unable to 
ambulate independently, 
incontinence of urine 
or faeces).”

Symptom relief is defined as medication prescribed to control active disease, maintain 
quality of life, and relieve discomfort/distress from comorbidities. It is based on current, 
active symptoms rather than historical or documented symptoms.

Preventative medication is defined as medication to prevent a future serious event or 
delay the progression of a comorbidity.

Medication Appropriateness Tool for Comorbid Health 
conditions during Dementia (MATCH-D)
Consensus-Based Criteria 

Authors: Page A, Potter K, Clifford R, McLachlan A, Etherton-Beer C. Medication Appropriateness Tool for Comorbid Health conditions in Dementia (MATCH-D): 
Consensus recommendations from a multidisciplinary expert panel. Internal Medicine Journal. 2016;In press. Contact: amy.page@uwa.edu.au 1
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Principles of medication use
When prescribing for people living with dementia, health 
professionals should:
•	 provide a current medication list that includes indications,   
 administration instructions, and planned dates for review
•	 regularly monitor for actual benefit of each medication
•	 regularly monitor for actual side effects
•	 start new medications at the lowest therapeutic dose
•	 review doses frequently to see if a lower dose would be adequate
•	 change only one medication at a time

•	 assess impact of dementia on activities of daily living

Medication reviews
When reviewing medications use for people living with 
dementia, health professionals should check that each 
medication is:
•	 underpinned by a current, valid indication
•	 effective for that individual
•	 consistent with individual’s care goals

•	 documented with a time frame to review

A medication review should be triggered by:
•	 a significant event (e.g. cardiovascular event, fall, fracture, 
 hospital admission, residential care facility admission)
•	 increasing frailty
•	 resistance to taking medications
•	 belief taking medications is a burden
•	 writing a new prescription for the medication
•	 decline in cognitive function

•	 decline in ability to manage activities
 of daily living
•	 regular	use	of	five or more medications

Treatment goals
An important treatment goal for people living with dementia is to 
simplify the medication regimen. 

Health professionals and the person living with dementia 
should discuss and document:

•	 treatment	goals	(early	to	mid-stage	dementia	only)	

•	 likely	prognosis	

•	 writing	an	advance	care	directive	to	indicate	their	wishes	for		
 treatment in specific future scenarios 

•	 using a dose administration aid to support medication use 
 (early to mid-stage dementia only) 

Health professionals and the carer or family of the person 
living with dementia should discuss and document:

•	 treatment goals  

•	 likely prognosis  

•	 document wishes for treatment in specific future scenarios 

Medication side-effects
People living with dementia are:

•	 at	higher	risk	of	side	effects	than	cognitively-intact	people

•	 often unable to recognise side effects from their medications

•	 often unable to report side effects from their medications 2

Consensus statements that the experts AGREED with:
Expert consensus is thus that these practices ARE recommended 
in the care of people with dementia
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Preventative medications
When prescribing medications intended to modify the risk of a 
future event for a person living with dementia, health professionals 
should consider:

Early-stage

•	 continue annual influenza vaccines indefinitely 

Mid-stage

•	 continue annual influenza vaccines indefinitely

•	 use less stringent targets for blood pressure

•	 use less stringent targets for blood glucose

•	 cease	lipid-lowering	medications

•	 cease	medications	that	have	a	longer	potential	time	to	benefit	than	the
 person’s likely prognosis

Late-stage

•	 use less stringent targets for blood glucose 

•	 only use diuretics for symptomatic management of heart failure 

•	 cease antihypertensive agents 

•	 cease lipid-lowering medications  

•	 cease medications to manage osteoporosis  

•	 cease anti-platelet, anti-coagulants and anti-thrombotic agents

•	 cease all medications that do not also provide 
 tangible symptom relief

•	 cease medications that have a longer potential time 
 to benefit than the person’s likely prognosis

All stages 

•	 functionality	as	the	most	important	factor

•	 the	potential	benefits	weighed	against	the	actual	harm

•	 potential	for	side	effects

•	 actual	side	effects

•	 the	risks	of	polypharmacy

•	 the	administration	burden

•	 maximise	quality	of	life	rather	than	prolong	survival

3

Consensus statements that the experts AGREED with:
Expert consensus is thus that these practices ARE recommended 
in the care of people with dementia
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Medications to modify dementia progression
To maximise cognitive function in people living with dementia, health 
professionals should:

•	 consider	a	trial	of	an	anticholinesterase	inhibitor

•	 consider	a	trial	of	memantine

•	 review	dementia	treatments	with	respect	to	desired	benefits	and	
 actual side effects (i.e. memantine, anticholinesterases)

•	 stop	dementia	treatments	in	late	stage	dementia	(i.e.	memantine,	
 anticholinesterases)

•	 maximise	cognitive	function	by	reducing	exposure	to	medications 
  with sedative and anticholinergic properties

4

Symptom management   
For people living with dementia, regular medications intended only 
to provide symptom relief should be:

•	 trialled	for	withdrawal	every	three	to	six	months	if	the	symptoms	
 are stable

•	 reviewed	regularly	for	efficacy

•	 reviewed	regularly	for	side	effects

•	 review	doses	frequently	to	see	if	symptoms	can	be	adequately	
 maintained on a lower dose

•	 maximised	to	alleviate	distress	

Psycho-active medications 
For managing behavioural and psychological symptoms 
of dementia:

•	 use	non-pharmacological	strategies	in	preference	to	medications

•	 benzodiazepines	should	not	generally	be	used,	but 

•	 short	acting	benzodiazepines	can	be	useful	for	managing	acute		
 agitation provided use is monitored

•	 antipsychotics	can	be	useful	when	prescribed	at	a	low	dose	for	a	
 limited period to alleviate distressing neuropsychiatric symptoms 

•	 antipsychotics	should	be	considered	if	distressing	behavioural	
 symptoms are not responsive to other management strategies

•	 tricyclic	antidepressants	have	a	limited	role,	but

•	 tricyclic	antidepressants	may	be	useful	in	managing	
 refractory neuropathic pain

Consensus statements that the experts AGREED with:
Expert consensus is thus that these practices ARE recommended 
in the care of people with dementia
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Treatment goals
These treatment goals are important for people living 
with dementia:

Early and mid stages

•	 the	wishes	and	needs	of	family	and	carers	should	take	priority	over		
 those of the person living with dementia

•	 it	is	acceptable	to	conceal	medications	in	food	or	drink	if	the	person	
 with dementia refuses them

Preventative medications
When prescribing medications intended to modify the risk 
of a future event for a person living with dementia, health 
professionals should consider:

Early stage

•	 cease	all	medications	that	do	not	also	provide	tangible	symptom	relief

•	 cease	anti-platelet,	anti-coagulants	and	anti-thrombotic	agents

Early and mid stages

•	 cease	medications	to	manage	osteoporosis

•	 cease	antihypertensive	agents

Symptom management
for people living with dementia, regular medications intended only to 
provide symptom relief should be continued indefinitely in people who 
are unable to reliably report symptom recurrence

Psycho-active medications
•	 for	managing	behavioural	and	psychological	symptoms	of	dementia, 
 antipsychotics are never appropriate for behavioural management

•	 for people living with dementia, long acting benzodiazepines can 
 be useful, provided the risks are weighed against the benefits

5

Consensus statements that the experts DiSAGREED with:
Expert consensus is thus that these practices are NOT recommended in the care of people with dementia
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Dementia: 
“A clinical syndrome characterized by a chronic progressive decline in neurocognitive function, specifically affecting memory, cognition, language, 
behaviour, emotional control, and social functioning beyond the expected effects of physiological aging and not attributable to an intercurrent illness. 

The specific signs and symptoms of dementia and the rate of progression vary accordingly to the aetiology and individual. One or more aetiology 
may be present at the same time; the most common forms of dementia are Alzheimer’s, vascular, Lewy body, and fronto-temporal dementia. “

Mid-stage dementia: 

“moderate cognitive impairment with 
physical function often preserved. People 
with mid-stage dementia may be living 
with support in the community or a low-
care residential aged care setting.”

Early-stage dementia: 

“mild cognitive impairment with a 
preserved ability to self-care and 
undertake activities of daily living.”  

Late-stage dementia: 

“severe cognitive impairment and 
declining function (inability to 
recognise loved ones, unable to 
ambulate independently, 
incontinence of urine 
or faeces).”

Symptom relief is defined as medication prescribed to control active disease, maintain 
quality of life, and relieve discomfort/distress from comorbidities. It is based on current, 
active symptoms rather than historical or documented symptoms.

Preventative medication is defined as medication to prevent a future serious event or 
delay the progression of a comorbidity.

Medication Appropriateness Tool for Comorbid Health 
conditions during Dementia (MATCH-D)
Consensus-Based Criteria 

Authors: Page A, Potter K, Clifford R, McLachlan A, Etherton-Beer C. Medication Appropriateness Tool for Co-
morbid Health conditions in Dementia (MATCH-D): Consensus recommendations from a multidisciplinary expert 
panel. Internal Medicine Journal. 2016;In press. Contact: amy.page@uwa.edu.au 1
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Principles of medication use
When prescribing for people living with dementia, health 
professionals should:
• provide a current medication list that includes indications,   
 administration instructions, and planned dates for review
• regularly monitor for actual benefit of each medication
• regularly monitor for actual side effects
• start new medications at the lowest therapeutic dose
• review doses frequently to see if a lower dose would be adequate
• change only one medication at a time

• assess impact of dementia on activities of daily living

Medication reviews
When reviewing medications use for people living with 
dementia, health professionals should check that each 
medication is:
• underpinned by a current, valid indication
• effective for that individual
• consistent with individual’s care goals

• documented with a time frame to review

A medication review should be triggered by:
• a significant event (e.g. cardiovascular event, fall, fracture, 
 hospital admission, residential care facility admission)
• increasing frailty
• resistance to taking medications
• belief taking medications is a burden
• writing a new prescription for the medication
• decline in cognitive function

• decline in ability to manage activities
 of daily living
• regular use of five or more medications

Treatment goals
An important treatment goal for people living with dementia is to 
simplify the medication regimen. 

Health professionals and the person living with dementia 
should discuss and document:

• treatment goals (early to mid-stage dementia only) 

• likely prognosis 

• writing an advance care directive to indicate their wishes for  
 treatment in specific future scenarios 

• using a dose administration aid to support medication use 
 (early to mid-stage dementia only) 

Health professionals and the carer or family of the person 
living with dementia should discuss and document:

• treatment goals  

• likely prognosis  

• document wishes for treatment in specific future scenarios 

Medication side-effects
People living with dementia are:

• at higher risk of side effects than cognitively-intact people

• often unable to recognise side effects from their medications

• often unable to report side effects from their medications

2
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Preventative medications
When prescribing medications intended to modify the risk of a 
future event for a person living with dementia, health professionals 
should consider:

Early-stage

• continue annual influenza vaccines indefinitely 

Mid-stage

• continue annual influenza vaccines indefinitely

• use less stringent targets for blood pressure

• use less stringent targets for blood glucose

• cease lipid-lowering medications

• cease medications that have a longer potential time to benefit than the
 person’s likely prognosis

Late-stage

• use less stringent targets for blood glucose 

• only use diuretics for symptomatic management of heart failure 

• cease antihypertensive agents 

• cease lipid-lowering medications  

• cease medications to manage osteoporosis  

• cease anti-platelet, anti-coagulants and anti-thrombotic agents

• cease all medications that do not also provide 
 tangible symptom relief

• cease medications that have a longer potential time 
 to benefit than the person’s likely prognosis

All stages 

• functionality as the most important factor

• the potential benefits weighed against the actual harm

• potential for side effects

• actual side effects

• the risks of polypharmacy

• the administration burden

• maximise quality of life rather than prolong survival

3
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Medications to modify dementia progression
To maximise cognitive function in people living with dementia, health 
professionals should:

• consider a trial of an anticholinesterase inhibitor

• consider a trial of memantine

• review dementia treatments with respect to desired benefits and 
 actual side effects (i.e. memantine, anticholinesterases)

• stop dementia treatments in late stage dementia (i.e. memantine, 
 anticholinesterases)

• maximise cognitive function by reducing exposure to medications 
  with sedative and anticholinergic properties

Symptom management   
For people living with dementia, regular medications intended only 
to provide symptom relief should be:

• trialled for withdrawal every three to six months if the symptoms 
 are stable

• reviewed regularly for efficacy

• reviewed regularly for side effects

• review doses frequently to see if symptoms can be adequately 
 maintained on a lower dose

• maximised to alleviate distress 

Psycho-active medications 
For managing behavioural and psychological symptoms 
of dementia:

• use non-pharmacological strategies in preference to medications

• benzodiazepines should not generally be used, but 

• short acting benzodiazepines can be useful for managing acute  
 agitation provided use is monitored

• antipsychotics can be useful when prescribed at a low dose for a 
 limited period to alleviate distressing neuropsychiatric symptoms 

• antipsychotics should be considered if distressing behavioural 
 symptoms are not responsive to other management strategies

• tricyclic antidepressants have a limited role, but

• tricyclic antidepressants may be useful in managing 
 refractory neuropathic pain 4
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Treatment goals
These treatment goals are important for people living 
with dementia:

Early and mid stages

• the wishes and needs of family and carers should take priority over  
 those of the person living with dementia

• it is acceptable to conceal medications in food or drink if the person 
 with dementia refuses them

Preventative medications
When prescribing medications intended to modify the risk 
of a future event for a person living with dementia, health 
professionals should consider:

Early stage

• cease all medications that do not also provide tangible symptom relief

• cease anti-platelet, anti-coagulants and anti-thrombotic agents

Early and mid stages

• cease medications to manage osteoporosis

• cease antihypertensive agents

Symptom management
for people living with dementia, regular medications intended only to 
provide symptom relief should be continued indefinitely in people who 
are unable to reliably report symptom recurrence

Psycho-active medications
• for managing behavioural and psychological symptoms of dementia, 
 antipsychotics are never appropriate for behavioural management

• for people living with dementia, long acting benzodiazepines can 
 be useful, provided the risks are weighed against the benefits

5

Consensus statements that the experts DiSAgrEED with:
Expert consensus is thus that these practices are NOT recommended in the care of people with dementia
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Statements on which consensus was achieved

Statement

Total responses to this statement
in round consensus achieved

(n) Median

Medications side-effects
People living with dementia are:
At higher risk of adverse drug effects than cognitively intact people 47 Agree
Often unable to from their medications 47 Agree
Often unable to report from their medications 47 Agree
Frequency and timing of medication review
When reviewing medication use for people living with dementia, health
professionals should check that each medication is:

Documented with a time frame to review 46 Strongly agree
Underpinned by a current, valid indication 46 Strongly agree
Consistent with individual’s care goals 47 Strongly agree
Effective for that individual 46 Strongly agree
Triggers for medication reviews
Medication review should be triggered by:
A significant events (e.g. cardiovascular event, fall, fracture, hospital admission
and residential care facility admission)

46 Strongly agree

Increasing frailty 46 Agree
Resistance to taking medications 47 Agree
Belief taking medications is a burden 46 Agree
A decline in cognitive function 47 Agree
A decline in ability to manage activities of daily living 47 Agree
Regular use of five or more medications 47 Agree
Regular use of eight or more medications 47 Strongly agree
Regular use of 10 or more medications 47 Strongly agree
Writing a new prescription for the medication 43 Agree
When prescribing for people living with dementia, health professionals should:
Provide a current medication list that includes indications, administration
instructions and planned dates for review

47 Strongly agree

Regularly monitor for actual benefit of each medication 46 Strongly agree
Regularly monitor for actual adverse drug effects 46 Strongly agree
Take a palliative approach 46 Neither disagree nor agree
Start new medications at the lowest therapeutic dose 46 Strongly agree
Review doses frequently to see if a lower dose would be adequate 46 Agree
Assess impact of dementia on activities of daily living 45 Agree
Change only one medication at a time 43 Agree
Treatment goals
Simplify the medication regimen (early stage dementia) 46 Agree
Simplify the medication regimen (mid-stage dementia) 46 Strongly agree
Simplify the medication regimen (late-stage dementia) 46 Strongly agree
Health professionals and the person living with dementia should discuss and
document:

Use a dose administration aid to support medication use (early stage dementia) 45 Agree
Use a dose administration aid to support medication use (mid-stage dementia) 43 Agree
The wishes and needs of family and carers should take priority over those of
the person living with dementia (early stage dementia)

45 Disagree

The wishes and needs of family and carers should take priority over those of
the person living with dementia (mid-stage dementia)

45 Disagree

The wishes and needs of family and carers should take priority over those of
the person living with dementia (late-stage dementia)

44 Neither disagree nor agree

Conceal medication in food or drink if they refuse to take medications (early
stage dementia)

43 Disagree

Conceal medication in food or drink if they refuse to take medications (mid-
stage dementia)

43 Disagree

Table S1

recognise side-effects

side-effects
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Continued

Statement

Total responses to this statement
in round consensus achieved

(n) Median

Health professionals and the person living with dementia should discuss and
document:

Treatment goals (early stage dementia) 47 Strongly agree
Treatment goals (mid-stage dementia) 45 Strongly agree
Likely prognosis (early stage dementia 45 Strongly agree
Likely prognosis (mid-stage dementia) 45 Agree
Likely prognosis (late-stage dementia) 44 Agree
Write an advance care directive to guide treatment in specific future scenarios
(early stage dementia)

45 Strongly agree

Write an advance care directive to guide treatment in specific future scenarios
(mid-stage dementia)

46 Strongly agree

Write an advance care directive to guide treatment in specific future scenarios
(late-stage dementia)

46 Strongly agree

Health professionals and the family/carer should discuss and document:
Treatment goals (early stage dementia) 45 Strongly agree
Treatment goals (mid-stage dementia) 45 Strongly agree
Treatment goals (late-stage dementia) 45 Strongly agree
Likely prognosis (early stage dementia) 46 Agree
Likely prognosis (mid-stage dementia) 45 Agree
Likely prognosis (late-stage dementia) 46 Agree
Document wishes for treatment in specific future scenarios (early stage
dementia)

45 Agree

Document wishes for treatment in specific future scenarios (mid-stage
dementia)

45 Agree

Document wishes for treatment in specific future scenarios (late-stage
dementia)

45 Agree

Symptom management for people living with dementia
When prescribing regular medications intended for symptom relief, health
professionals should:

Trial withdrawal every 3–6 months if the symptoms are stable 43 Agree
Trial withdrawal every 6–12 months if the symptoms are stable 44 Agree
Reviewed regularly for efficacy 44 Strongly agree
Reviewed regularly for adverse effects 44 Strongly agree
Review doses frequently to see if symptoms can be adequately maintained on a
lower dose

44 Strongly agree

Continued indefinitely in people who are unable to reliably report symptom
recurrence

44 Disagree

Maximised to alleviate distress 43 Agree
Medication intended to modify the risk of a future event (e.g. bisphosphonates/
statins/hypoglycaemic agents/antihypertensives/anticoagulants/
antithrombotics)

When prescribing medications intended to modify the risk of a future event for
a person living with dementia, health professionals should:

Cease all medication that do not also provide tangible symptom relief (early
stage dementia)

44 Disagree

Cease all medication that do not also provide tangible symptom relief (late-
stage dementia)

46 Strongly agree

Maximising quality of life rather than prolonging survival (early stage dementia) 45 Agree
Maximising quality of life rather than prolonging survival (mid-stage dementia) 46 Agree
Maximising quality of life rather than prolonging survival (late-stage dementia) 47 Strongly agree
Cease medications that have a longer potential time to benefit than the
person’s likely prognosis for survival (mid-stage dementia)

45 Agree

Cease medications that have a longer potential time to benefit than the
person’s likely prognosis for survival (late-stage dementia)

47 Strongly agree

Table S1
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Continued

Statement

Total responses to this statement
in round consensus achieved

(n) Median

Only use diuretics for symptomatic management of heart failure (late-stage
dementia)

43 Agree

Cease medications to manage osteoporosis (early stage dementia) 43 Disagree
Cease medications to manage osteoporosis (mid-stage dementia) 43 Disagree
Cease medications to manage osteoporosis (late-stage dementia) 45 Strongly agree
Continue annual influenza vaccines indefinitely (early stage dementia) 45 Strongly agree
Continue annual influenza vaccines indefinitely (mid-stage dementia) 44 Strongly agree
Cease antiplatelet, anticoagulants and antithrombotic agents (early stage
dementia)

43 Disagree

Cease antiplatelet, anticoagulants and antithrombotic agents (mid-stage
dementia)

44 Neither disagree nor agree

Cease antiplatelet, anticoagulants and antithrombotic agents (late-stage
dementia)

44 Agree

Cease antihypertensive agents (early stage dementia) 43 Disagree
Cease antihypertensive agents (mid-stage dementia) 43 Disagree
Cease antihypertensive agents (late-stage dementia) 44 Agree
The potential benefits weighed against the actual harm 44 Strongly agree
Potential for 44 Agree
Actual 43 Strongly agree
The risks of polypharmacy 44 Agree
The administration burden 44 Strongly agree
Consider functionality as the most important factor 43 Agree
Cease lipid-lowering medications (early stage dementia) 44 Neither disagree nor agree
Cease lipid-lowering medications (mid-stage dementia) 43 Agree
Cease lipid-lowering medications (late-stage dementia) 44 Strongly agree
Use less stringent targets for blood pressure (mid-stage dementia) 44 Agree
Use less stringent targets for blood pressure (late-stage dementia) 44 Strongly agree
Use less stringent targets for blood glucose for people living with diabetes (mid-
stage dementia)

44 Agree

Use less stringent targets for blood glucose for people living with diabetes (late-
stage dementia)

44 Strongly agree

Psycho-active medication use in people with dementia
To manage behavioural and psychological symptoms of dementia, health
professionals should consider:

Use non-pharmacological strategies in preference to medications 44 Strongly Agree
Antipsychotics are never appropriate for behavioural management 44 Disagree
Antipsychotics can be useful when prescribed at a low dose for a limited period
to alleviate distressing neuropsychiatric symptoms

47 Agree

Antipsychotic medications should be considered if distressing behavioural
symptoms are not responsive to other management strategies

47 Agree

Antipsychotics should only be used short term (6–12 weeks) 43 Agree
Antipsychotics should only be used in low doses 44 Agree
Carbamazepine is useful 43 Neither disagree nor agree
Sodium valproate is useful 43 Neither disagree nor agree
Benzodiazepines should not generally be used 44 Agree
Short acting benzodiazepines can be useful for managing acute agitation
provided use is monitored

43 Agree

Antidepressants are often underused 44 Neither disagree nor agree
Tricyclic antidepressants should never be used 44 Neither disagree nor agree
Tricyclic antidepressants have a limited role 44 Agree
Tricyclic antidepressants may be useful in managing refractory neuropathic pain 44 Agree
Long acting benzodiazepines can be useful, provided the risks are weighed
against the benefits

43 Disagree

Long acting benzodiazepines should not be used 43 Agree

Table S1

side-effects
side-effects
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Statements where consensus was not achieved in Round 3

Statement Total responses in Round 3 Median Interquartile range

Health professionals and the person living with dementia should discuss treatment
goals (late-stage dementia)

43 4 2

The following treatment goals are important for people living with dementia:
Allow the person to refuse all oral medicines (early stage dementia) 43 4 2
Allow the person to refuse all oral medicines (mid-stage dementia) 43 4 1.5
Allow the person to refuse all oral medicines (late-stage dementia) 43 4 1.75
Use a dose administration aid to support medication use (late-stage dementia) 43 4 2.5
Conceal medicine in food or drink if they refuse to take medicines (late-stage
dementia)

43 3 2

Medicines intended to modify the risk of a future event (e.g. bisphosphonates/statins/hypoglycaemic agents/antihypertensives/anticoagulants/
antithrombotics)

When prescribing medicines intended to modify the risk of a future event for a person living with dementia, health professionals should consider:
Only use diuretics for symptomatic management of heart failure (early stage
dementia)

43 3 2

Cease medicines that have a longer potential time to benefit than the person’s
likely prognosis for survival (early stage dementia)

43 4 2

Use less stringent targets for blood pressure (early stage dementia) 43 4 2
Use less stringent targets for blood glucose for people living with diabetes (early
stage dementia)

43 4 2

Cease all medicines that do not also provide tangible symptom relief (mid-stage
dementia)

43 3 2

Only use diuretics for symptomatic management of heart failure (mid-stage
dementia)

43 4 2

Continue annual influenza vaccines indefinitely (late-stage dementia) 43 4 1.5
Psycho-active medicine use in people with dementia
For managing behavioural and psychological symptoms of dementia, health professionals should consider:
Antipsychotics should never be used in people with dementia of Parkinson’s
disease

43 3 1.75

Antipsychotics should never be used in people with Lewy body dementia 44 3 2
For people living with dementia, antidepressants are often overused 43 3 2

1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 = strongly agree.

Table S2
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Statements where consensus was not achieved in Round 3

Statement Total responses in Round 3 Median Interquartile range

Health professionals and the person living with dementia should discuss treatment
goals (late-stage dementia)

43 4 2

The following treatment goals are important for people living with dementia:
Allow the person to refuse all oral medicines (early stage dementia) 43 4 2
Allow the person to refuse all oral medicines (mid-stage dementia) 43 4 1.5
Allow the person to refuse all oral medicines (late-stage dementia) 43 4 1.75
Use a dose administration aid to support medication use (late-stage dementia) 43 4 2.5
Conceal medicine in food or drink if they refuse to take medicines (late-stage
dementia)

43 3 2

Medicines intended to modify the risk of a future event (e.g. bisphosphonates/statins/hypoglycaemic agents/antihypertensives/anticoagulants/
antithrombotics)

When prescribing medicines intended to modify the risk of a future event for a person living with dementia, health professionals should consider:
Only use diuretics for symptomatic management of heart failure (early stage
dementia)

43 3 2

Cease medicines that have a longer potential time to benefit than the person’s
likely prognosis for survival (early stage dementia)

43 4 2

Use less stringent targets for blood pressure (early stage dementia) 43 4 2
Use less stringent targets for blood glucose for people living with diabetes (early
stage dementia)

43 4 2

Cease all medicines that do not also provide tangible symptom relief (mid-stage
dementia)

43 3 2

Only use diuretics for symptomatic management of heart failure (mid-stage
dementia)

43 4 2

Continue annual influenza vaccines indefinitely (late-stage dementia) 43 4 1.5
Psycho-active medicine use in people with dementia
For managing behavioural and psychological symptoms of dementia, health professionals should consider:
Antipsychotics should never be used in people with dementia of Parkinson’s
disease

43 3 1.75

Antipsychotics should never be used in people with Lewy body dementia 44 3 2
For people living with dementia, antidepressants are often overused 43 3 2

1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 = strongly agree.

Table S2
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 The files presented here were submitted to be published as supplementary file to the paper 

presented in chapter eleven.

Citation

Page AT, Clifford RM, Potter K, Seubert L, McLachlan AJ, Hill X, King S, Clark V,

Ryan C, Parekh N, Etherton-Beer CD. Enablers and barriers to implementing the 

Medication Appropriateness Tool for Comorbid Health conditions during Dementia 

(MATCH-D) criteria: a qualitative study. Age and Ageing. 2017. Submitted
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Manuscript: The Enablers and Barriers to Implementing the Medication Appropriateness Tool for 
Comorbid Health conditions during Dementia (MATCH-D) Criteria  

Amy Page, Rhonda Clifford, Kathleen Potter, Liza Seubert, Andrew McLachlan, Xaysja Hill, Stephanie 
King, Vaughan Clark Nikesh Parekh, Cristin Ryan, Christopher Etherton-Beer 

 
Consolidated criteria for reporting qualitative studies (COREQ): 32-item checklist 
Developed from: 
Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item 
checklist for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 
19, Number 6: pp. 349 – 357 
 

No.  Item  
 

Guide questions/description Detail reported Reported on Page # 

Domain 1: Research team and 
reflexivity  

   

Personal Characteristics     
1. Inter viewer/facilitator Which author/s conducted the 

inter view or focus group?  
LS Methods 

2. Credentials What were the researcher’s 
credentials? E.g. PhD, MD  

Bachelor of Pharmacy 
and is currently a PhD 
candidate 

Author affiliation 
 

3. Occupation What was their occupation at 
the time of the study?  

Pharmacy academic at 
the Centre for 
Optimisation of 
Medicines at the 
University of Western 
Australia 

Author affiliation  
 

4. Gender Was the researcher male or 
female?  

Female Author affiliation  
 

5. Experience and training What experience or training did 
the researcher have?  

Independent experienced 
focus group facilitator … 
not involved in the 
original research 

Methods 

Relationship with participants     
6. Relationship established Was a relationship established 

prior to study commencement?  
Independent Methods 

7. Participant knowledge of the 
interviewer  

What did the participants know 
about the researcher? e.g. 
personal goals, reasons for 
doing the research  

The participants knew 
that the facilitator was a 
pharmacy academic at 
the University of 
Western Australia who 
was invited as an 
independent facilitator 
invited to run the focus 
groups.  

Appendix 2 (focus 
group running sheets) 
Participant Information 
Form 

8. Interviewer characteristics What characteristics were 
reported about the inter 
viewer/facilitator? e.g. Bias, 
assumptions, reasons and 
interests in the research topic  

The facilitator was a 
pharmacy academic, and 
that was established prior 
to the focus group 
commencing. 

Appendix 2 (focus 
group running sheets) 
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Domain 2: study design     
 

Theoretical framework     
9. Methodological orientation 
and Theory  

What methodological 
orientation was stated to 
underpin the study? e.g. 
grounded theory, discourse 
analysis, ethnography, 
phenomenology, content 
analysis  

Content analysis Methods 

Participant selection     
10. Sampling How were participants selected? 

e.g. purposive, convenience, 
consecutive, snowball  

A combination of 
convenience and 
snowball sampling 
techniques were applied.  

Methods 

11. Method of approach How were participants 
approached? e.g. face-to-face, 
telephone, mail, email  

Initial recruitment was 
via professional 
organisations and both 
professional and patient 
networks. These 
consumer support and 
professional 
representative 
organisations included 
Alzheimer’s Australia 
WA, Pharmaceutical 
Society of Australia 
(WA), Carers WA, 
Consumer Health Forum 
of Australia and Council 
on the Ageing (COTA). 
Awareness of the 
research and recruitment 
was raised using posters, 
advertisements, 
telephone, email and 
social media. The authors 
contacted individual 
pharmacies, medical 
practices, hospitals, 
community nursing 
services, retirement 
villages, residential aged 
care facilities and 
professional contacts by 
telephone and email. 
Strategies were 
triangulated where 
necessary to ensure 
adequate recruitment 
numbers 

Methods 

12. Sample size How many participants were in 55 Results 
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the study?  
13. Non-participation How many people refused to 

participate or dropped out? 
Reasons?  

Three consumers and 
eleven GPs were unable 
to participate as the 
scheduled time or 
location was not suitable. 
One consumer declined to 
participate, and one 
consumer was not eligible 
(as she was a registered 
nurse). 

 

Setting    
14. Setting of data collection Where was the data collected? 

e.g. home, clinic, workplace  
Focus groups were held 
in a variety of settings to 
suit participants’ 
preferences, including the 
University of Western 
Australia, the workplace 
(GP practices), and the 
home environment, in 
September 2016. 
Participants came from 
rural, inner city and outer 
metropolitan locations in 
two Australian states 
(Western Australia and 
Victoria). 

Methods 

15. Presence of non-participants Was anyone else present 
besides the participants and 
researchers?  

No non-participants. 
 
The people at the focus 
group were the facilitator 
(LS) and two or three 
observing researchers 
(AP, SK, VC, XH) 
attended each focus group 
session. The observing 
researchers made detailed 
notes during the session 
but did not participate in 
the discussion. 

 

16. Description of sample What are the important 
characteristics of the sample? 
e.g. demographic data, date  

Each focus group 
consisted of participants 
from one of four 
stakeholder groups: 
consumers (people with 
dementia and carers for 
people with dementia), 
general practitioners 
(GPs), registered nurses 
and pharmacists. 

The focus groups were 
conducted in September 
2016. 

Methods 
 
Table 1 
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Data collection 
17. Interview guide Were questions, prompts, 

guides provided by the authors? 
Was it pilot tested?  

The focus group format 
was piloted at The 
University of Western 
Australia to test for 
internal consistency. This 
piloting project was 
intended to indicate if the 
discussion prompts 
flowed logically, were 
clear, and prompted 
relevant and detailed 
discussion.  

Pilot participants were 
recruited from staff and 
students in the Master of 
Pharmacy programme at 
the University of Western 
Australia.  

The topic guide is 
reported in Appendix 2. 

Methods 

Appendix 2 

18. Repeat interviews Were repeat inter views carried 
out? If yes, how many?  

No repeat interviews 

19. Audio/visual recording Did the research use audio or 
visual recording to collect the 
data?  

Audio recordings Methods 

20. Field notes Were field notes made during 
and/or after the inter view or 
focus group? 

Yes Methods 

21. Duration What was the duration of the 
inter views or focus group?  

The focus groups were 
scheduled to run 
approximately one hour. 

Appendix 2 (focus 
group running sheets) 
Participant 
Information Form 

22. Data saturation Was data saturation discussed? Focus groups were 
conducted until theme 
saturation occurred across 
the groups. 

Methods 

23. Transcripts returned Were transcripts returned to 
participants for comment and/or 
correction?  

No 

Domain 3: analysis and 
findings  
Data analysis 

24. Number of data coders How many data coders coded 
the data?  

Two researchers 
independently themed all 
the transcripts. 

Methods 

25. Description of the coding
tree

Did authors provide a 
description of the coding tree? 

Yes Results 

26. Derivation of themes Were themes identified in 
advance or derived from the 

Two researchers 
independently hand-

Methods 
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data?  
 

coded line by line all the 
focus group transcripts 
using the content analysis 
method to identify the 
themes.(19, 20) The 
researchers compared 
their individual findings 
from the focus group 
transcripts of the GP 
stakeholder group to 
reach consensus on the 
themes. They developed a 
framework of themes that 
was then applied to the 
remainder of the 
transcripts. This 
framework was modified 
and adapted as necessary 
to encompass the 
emergent themes from all 
focus groups. The major 
and minor themes were 
then discussed to 
consolidate and simplify 
the themes. Similarities 
and differences across the 
four stakeholder groups 
were examined and 
compared. Data were 
only reported here if 
related to implementing 
the MATCH-D criteria, 
not where participants 
discussed the challenges 
associated with 
medications for people 
with dementia. 

27. Software What software, if applicable, 
was used to manage the data?  

No software was used  

28. Participant checking Did participants provide 
feedback on the findings?  

No  

Reporting   
 

  

29. Quotations presented Were participant quotations 
presented to illustrate the 
themes/findings? Was each 
quotation identified? e.g. 
participant number  
 

Yes Results 

30. Data and findings consistent Was there consistency between 
the data presented and the 
findings?  

Yes Results 

31. Clarity of major themes Were major themes clearly 
presented in the findings?  

Yes 
 

Results 
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Validation 

Potential applications 

Possible resources 

32. Clarity of minor themes Is there a description of diverse 
cases or discussion of minor 
themes?       

Yes Results 
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	 1 

	
Focus	Group	Discussion	–	MATCH-D	research		

Medication	Management	for	People	with	Dementia	

Prior	to	starting	the	focus	group:	

Provide	 each	 participant	 with	 the	 MATCH-D	 criteria	 at	 the	 time	 they	 agree	 to	 participate	 in	 the	 focus	

group.	Provide	a	second	copy	of	the	MATCH-D	criteria	when	they	arrive	for	the	focus	group	so	that	each	

participant	can	see	the	document	in	front	of	them	during	the	conversation.	

Hang	up	poster	defining	medication	management	before	the	focus	group	starts.	See	last	page.	

	

A.	Introduction	

1.	Good	[morning,	afternoon,	or	evening],	and	welcome	to	our	focus	group	discussion.	My	name	is	Colleen	

Fisher.	On	behalf	of	The	University	of	Western	Australia,	Kim	Watkins	and	myself,	I	would	like	to	thank	you	

for	attending	this	discussion.	This	session	is	entirely	voluntary	and	you	are	able	to	leave	at	any	time.	

	

2.	This	discussion	is	part	of	PhD	research	that	is	being	conducted	by	The	University	of	Western	Australia	to	

investigate	 opinions	 about	 a	 recently	 developed	 resource	 to	 aid	 in	 medication	 management	 for	 people	

who	live	with	dementia.		

- Explain	medication	management	–	reference	to	poster	

- Check	each	participant	has	their	own	copy	of	MATCH	for	reference	

	

3.	We	will	begin	by	going	through	some	housekeeping	items	for	today’s	discussion:	
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B.	Ground	Rules	

1.	There	are	no	right	or	wrong	answers	today.	We	are	interested	in	your	opinions	(from	experience	or	in	

theory)	 about	 using	 and	 managing	 medications	 for	 people	 with	 dementia.	 We	 would	 like	 to	 hear	 from	

everyone	 present,	 as	 the	 more	 information	 we	 get	 from	 you,	 the	 better	 our	 research	 will	 be.	 Better	

research	may	mean	more	potential	benefit	from	our	research.	

	

2.	 We	 encourage	 everyone	 to	 express	 their	 opinions,	 even	 if	 you	 disagree	 with	 a	 fellow	 participant’s	

opinion,	as	we	want	to	have	many	different	points	of	view.	All	comments,	both	positive	and	negative	are	

welcome.	 Please	 remember	 to	 be	 considerate	 and	 respectful	 of	 everyone’s	 point	 of	 view	 and	 give	 each	

other	the	opportunity	to	speak.	It	will	be	much	appreciated	if	everyone	speaks	one	at	a	time,	as	this	will	be	

easier	for	us	later	when	we	are	reviewing	the	discussion.	

	

C.	Procedure	

1.	A	tape	recorder	and	scribe	will	be	used	during	the	discussion	because	we	need	to	pay	close	attention	to	

what	 you	 are	 saying.	 After	 the	 group	 discussion,	 we	 will	 listen	 to	 the	 tape	 to	 ensure	 we	 have	 correctly	

transcribed	your	opinions.	The	information	obtained	will	be	used	as	part	of	a	thesis.	It	will	be	presented	in	

publications	and	at	relevant	conferences.	Please	remember	that	you	will	not	be	identified	in	any	way.		

	

We	will	begin	the	tape	recording	after	our	introductions.	

	

2.	 This	 discussion	 is	 strictly	 confidential.	 What	 you	 hear	 and	 what	 you	 say	 should	 not	 be	 shared	 with	

anyone	 outside	 this	 room.	 This	 information	 should	 stay	 here.	 Does	 everyone	 agree?	 Please	 indicate	 by	

putting	your	hand	up.		
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3.	Our	session	will	last	about	45	minutes.	We	will	not	take	a	break,	but	please	feel	free	to	get	up	and	use	

the	restroom	or	help	yourself	to	more	food	and	drink	whenever	you	want.	

	

4.	At	 the	end	of	our	discussion,	we	would	kindly	ask	you	 to	write	down	your	key	 issues	 from	the	 topics	

discussed,	along	with	any	other	comments	you	may	have,	on	the	sheet	provided.	

	

D.	Consent	form	

1.	Before	we	begin	our	discussion,	please	take	a	few	minutes	to	complete	the	consent	form	in	front	of	you.		

We	would	appreciate	it	if	you	could	complete	the	demographic	questions,	too.			

(Demographic	questions	attached	as	a	checklist	at	the	end	of	this	document.)	

	

E.	Self-Introductions	

1.	Let's	start	by	introducing	ourselves.	As	I	said	before,	my	name	is	Colleen	Fisher.	I	am	a	researcher	from	

…..	 .	 I	 will	 be	 leading	 today’s	 discussion.	 My	 colleague	 is	 Kim	 Watkins	 who	 is	 a	 Master	 of	 Pharmacy	

candidate	at	UWA	undertaking	pharmacy	practice	research.	He/She	will	be	scribing	today’s	session.	

	

2.	Now,	please	introduce	yourselves	and	let	us	know	a	little	bit	about	yourselves.	

Consumers	 Involvement	in	looking	after	medications	OR	interest	in	dementia	

Tell	us	two	interesting	facts	about	yourself	(e.g.	hobbies,	former/current	job)	

Health	professionals	 Where	do	you	work?	

What	involvement	do	you	have	clinically	with	people	with	dementia?	

	

Who	would	like	to	start?	(Then	go	clockwise	from	that	person)	……	

	

3.		Does	anyone	have	any	questions	before	we	begin?	The	tape	will	begin	recording	now.	
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F.	Discussion		
	
1. You	 have	 all	 been	 provided	 with	 the	MATCH-D	 criteria	 to	 look	 at.	 It	 is	 a	 resource	 developed	 by	

Australian	researchers.		

2. Now	I	will	tell	you	a	little	bit	about	the	MATCH-D	criteria		

• Many	people	with	dementia	have	other	chronic	conditions	as	well.	

• Managing	medications	appropriately	means	making	sure	 the	best	medications	are	used	 for	each	

person	at	that	time.	This	 includes	considering	the	whole	person,	their	goals	for	their	own	health,	

and	their	overall	health.	It	includes		

• The	MATCH-D	is	designed	as	a	tool	to	help	health	professionals	to	use	medications	appropriately		

for	those	comorbidities	during	the	different	stages	of	dementia.	

In	 this	discussion	you	can	answer	questions	how	you	would	see	this	 resource	being	used	 in	your	clinical	

practice.	(For	consumers	substitute	“your	health	care”	for	“your	clinical	practice”).	

Discussion	theme	 Discussion	prompts	
Role	in	medication	management			
	

• How	do	you	see	your	role	in	managing	medications	for	a	
person	with	dementia?		

• What	helps	you	to	fulfill	your	role?	
• What	barriers	do	you	encounter	

Need	for	support	to	manage	medications		 • Is	 support	 needed	 to	 help	 manage	 medications		
appropriately?	

• If	so,	to	what	extent	would	MATCH-D	fill	that	need?	
o If	 not,	 why	 not?	 	 What	 additions,	 changes	 are	

requires?	
Use	of	the	MATCH-D	criteria				 • When	would	you	use	it?	

• Who	would	you	use	it	for?	All	patients	with		
• What	would	you	use	it	for?		
• How	often	would	you	use	it?	
• Would	it	be	more	beneficial	to	patients	with	or	without	

a	carer?	
Benefits	of	using	MATCH-D?		 • To	the	consumer?	

• To	the	carer?	
• To	the	health	professional?		

Facilitators	to	using	MATCH-D?		 • Patient	enablers?	
• Health	professional	enablers?		

Barriers	to	using	MATCH-D?		 • Patient	barriers?	
• Health	professional	barriers?		
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Additional	support	to	use	MATCH-D		 • Other	information?		
• Support	resources?	
• Electronic	version?		
• Additions	or	changes	to	understand	the	focus	groups?	

	
	
	
G.	Conclusion		
	
For	 the	 last	 five	 minutes	 of	 today’s	 focus	 group,	 could	 you	 please	 identify	 in	 order	 of	 priority	 what	 is	

important	to	you	in	regards	to	today’s	discussion	of	medication	use	for	people	with	dementia.	This	would	

be	much	appreciated.		

	

We	thank	you	kindly	for	your	time,	please	help	yourself	to	any	food	or	beverages.	

We	would	also	like	to	offer	a	token	of	our	appreciation	for	your	participation.		
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Demographic	Questions	–	Health	Professionals	
Gender	 o 	 Male	
	 o 	 Female	
Age	 o 	 Under	30	
	 o 	 30	-	39	
	 o 	 40	–	49	
	 o 	 50	–	59	
	 o 	 60	–	69	
	 o 	 70	-	79	
	 o 	 80	and	over	
Profession	 o 	 General	practitioner	
	 o 	 Registered	Nurse	
	 o 	 Pharmacist	
Years	 spent	 practicing	
since	 qualifying	 as	 a	
health	professional	

o 	 0	–	4	
o 	 5	–	9	
o 	 10	-	14	
o 	 15	-	19	
o 	 20	–	29	
o 	 30	–	39	
o 	 40	+	

Please	 estimate	 the	
percentage	 (%)	 of	
clinical	 time	 you	 spend	
caring	 for	 people	 with	
dementia.	

o 	 0	-	10	
o 	 11-	20	
o 	 21	-	40	
o 	 41	-	60	
o 	 61	-	80	
o 	 81	–	90	
o 	 91	-	100	

Practice	setting	 	 	
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Demographic	Questions	–	Consumer	(Person	Living	With	Dementia)	
Gender	 o 	 Male	
	 o 	 Female	
Age	 o 	 Under	39	
	 o 	 40	–	49	
	 o 	 50	–	59	
	 o 	 60	–	69	
	 o 	 70	-	79	
	 o 	 80	-	89	
	 o 	 90	–	99	
	 o 	 100	+	
Do	you	currently		 o 	 Live	on	your	own	
	 o 	 Live	with	your	spouse/partner	
	 o 	 Live	with	family	member(s)	
	 o 	 Live	with	others	
	 o 	 Other	
Do	you	have	a	carer?	 o 	 Yes	
	 o 	 No	
Years	since	diagnosis	 o 	 Less	than	1	year	

o 	 1	year	
o 	 2	years	
o 	 3	years	
o 	 4	years	
o 	 5	years	
o 	 6	years	or	more	

Please	 estimate	 the	 number	 of	 other	
medical	conditions	you	have	

o 	 0		
o 	 1	–	2	
o 	 3	–	4	
o 	 5	–	6				
o 	 7	–	8		
o 	 9	–	10	
o 	 11	or	more	

Do	you	identify	as	living	with:	 o 	 Aches	and	pains	
o 	 Osteoporosis	
o 	 Insomnia	
o 	 Diabetes	

	 o 	 High	cholesterol	
	 o 	 High	blood	pressure	
	 o 	 Any	heart	disease	
Do	 you	 have	 your	 medications	 packed	
for	you?	

o 	 Packed	by	the	pharmacy	
o 	 Packed	at	home	in	to	a	medication	dosette	box	
o 	 Medications	taken	directly	from	the	original	box	

How	many	regular	medications	do	you	
take	each	day?	

o 	 0	
o 	 1	-3	
o 	 4	–	6	
o 	 7	–	9	
o 	 10	+	
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Demographic	Questions	–	Carer	for	Person	Living	With	Dementia	
Gender	 o 	 Male	
	 o 	 Female	
Age	 o 	 Under	30	
	 o 	 30	-	39	
	 o 	 40	–	49	
	 o 	 50	–	59	
	 o 	 60	–	69	
	 o 	 70	-	79	
	 o 	 80	-	89	
	 o 	 90	–	99	
	 o 	 100	+	
Thinking	about	the	person	you	care	for	
Years	since	diagnosis			 o 	 Less	than	1	year	

o 	 1	year	
o 	 2	years	
o 	 3	years	
o 	 4	years	
o 	 5	years			
o 	 6	years	or	more	

Please	 estimate	 the	 number	 of	 medical	
conditions	that	he	or	she	lives	with	

o 	 0		
o 	 1	–	2	
o 	 3	–	4	
o 	 5	–	6				
o 	 7	–	8		
o 	 9	–	10	
o 	 11	or	more	

Does	 the	 person	 you	 care	 for	 also	 live	
with:	

o 	 Aches	and	pains	
o 	 Osteoporosis	
o 	 Insomnia	
o 	 Diabetes	

	 o 	 High	cholesterol	
	 o 	 High	blood	pressure	
	 o 	 Any	heart	disease	
Does	 the	 person	 you	 care	 for	 have	 their	
medications	packed?	

o 	 Packed	by	the	pharmacy	
o 	 Packed	at	home	in	to	a	medication	dosette	box	
o 	 Medications	taken	directly	from	the	original	box	

How	 many	 medications	 does	 he	 or	 she	
take	each	day?	

o 	 0	
o 	 1	
o 	 2	
o 	 3	
o 	 4	
o 	 5	
o 	 6	
o 	 7	

	 o 	 8	
	 o 	 9	
	 o 	 10	
	 o 	 11	
	 o 	 12	or	more	
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Medication	Management	
	
	

Start	medications	when	needed	
Supply	medications	
Take	medications	

Monitor	they	work	as	expected	
Monitor	for	side	effects	

Match	the	person’s	goals	for	their	health	to	their	medications		
Stop	medications	no	longer	needed	



Page 678Appendices

Too much of  a good thing? Continuing and deprescribing medications for older people



 

Page 679

Appendix J: Registration of clinical practice 
guidelines in development for deprescribing

Clinical practice guidelines for deprescribing medications registered as “in development” 

with the National Health and Medical Research Council (NHMRC).
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Guideline ID:  210

Topics:  Deprescribing Medicines, Chronic Disease, Polypharmacy

Mesh Headings: 

Polypharmacy- E02.319.698 (https://www.clinicalguidelines.gov.au/taxocsv-7/polypharmacy-e02319698) Inappropriate

Prescribing- E02.319.490 (https://www.clinicalguidelines.gov.au/taxocsv-7/inappropriate-prescribing-e02319490) Aged-

M01.060.116.100 (https://www.clinicalguidelines.gov.au/taxocsv-7/aged-m01060116100)

Population Life Stage:  Adult (19-64 years) Adult, Aged (65+ years)

Why are you developing this guideline?: 

There is an identied need for guidelines on how to reduce medicines in older adults.

What level of use is this guideline being developed for?:  National

Is this a new guideline or a replacement/update for an existing guideline?:  New guideline

Setting of care:  Any setting of care

Organisations:  University of Western Australia (https://www.clinicalguidelines.gov.au/university-western-australia)

Contact Title:  Mrs

First Name:  Amy

Published on Australian Clinical Practice Guidelines (https://www.clinicalguidelines.gov.au

(https://www.clinicalguidelines.gov.au))

Home (/) > Clinical guidelines for deprescribing medicines

Clinical guidelines for deprescribing medicines

Scope

Developer Details
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Surname:  Page

Phone:  0425 802 345

Email:  amy.page@uwa.edu.au (mailto:amy.page@uwa.edu.au)

State:  WA

Collaborating Partners (if yes, please specify):  No

Registration Date:  Thursday, 19 March 2015

Estimated Commencement Date:  Wednesday, 1 July 2015

Estimated Completion Date:  Sunday, 1 January 2017

Current Development Status of Guideline:  Planning stages

What is funding status of this guideline?:  Will not be seeking funding

Important Dates

Development Status

Funding Details

Source URL: https://www.clinicalguidelines.gov.au/register/clinical-guidelines-deprescribing-medicines
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Appendix K: Recognition of the research

The research presented in this thesis has received media attention. Newsletters and conference 

presentations have highlighted the research.
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8/10/17, 5)05 pmPharmaceutical Society of Australia

Page 1 of 1https://www.psa.org.au/excellence-awards/early-career-pharmacist-of-the-year/amy-page-named-psa-young-pharmacist-of-the-year

Amy Page named PSA Young Pharmacist of the Year for 2015

July 31, 2015

A Melbourne pharmacist with a strong interest in deprescribing, the Quality Use of Medicines, geriatrics, pharmacy education and herbal
medicines has been named the PSA Young Pharmacist of the Year for 2015 during a ceremony at PSA15 in Sydney today

Amy Page has received the award also in recognition of the unique balance of academic, clinical and policy development she brings to her
work. Ms Page works in a GP clinic and is an accredited pharmacist who has completed a great many home medicines reviews.

She is completing her PhD on deprescribing, which at its core is about improving the quality of life of consumers who often don’t have a voice,
such as elderly and those with dementia.

Ms Page said she was humbled to be the recipient of the 2015 PSA Young Pharmacist of the Year award.

“I am particularly grateful when looking at the exceptional pharmacists who are previous recipients of the award,” she said.

“This award is a celebration of the teams I work with. I’m lucky enough to have worked with passionate, strong teams: from the rural
interdisciplinary team in Geraldton and the network of rural pharmacy academics, to the research team at University of Western Australia, and
the primary health care team in Melbourne. I am privileged to work with amazing health care professionals who inspire me every day.

“The award also acknowledges the influence that other people have had on my career. In particular, my family are always supportive and
encouraging. I have also been blessed to have amazing teachers and mentors from undergraduate studies through to my wonderful PhD
supervisors.

National President of PSA, Joe Demarte, said Ms Page was well-known in academic pharmacy circles as a progressive young pharmacist
whose opinions and insight into the profession were well beyond her years.

“She is a very driven pharmacist who strives to improve the health outcomes of elderly patients and other at-risk groups through a unique
combination of direct clinical support through HMRs and pharmacy practice, but notably working in non-dispensing or non-traditional roles,”
he said.

Brett Barons, General Manager Symbion, sponsors of the awards for the 11th consecutive year, said Ms Page was one of the few
pharmacists in Australia to work in GP clinics providing medication advice to GPs at the time of prescribing and education on quality use of
medicines.

“She is a wonderful example for all young pharmacists and for the profession as a whole,” Mr Barons said.

Media contact:   Peter Waterman
Public Affairs Director
0487 922 176

OUR VISION:OUR VISION: Improving health through excellence in the practice of pharmacy Improving health through excellence in the practice of pharmacy

© 2017 Pharmaceutical Society of Australia Ltd. All rights reserved.
Phone 1300 369 772 or +61 2 6283 4777 outside Australia. Membership inquiries: 1800 303 270
The Pharmaceutical Society of Australia (PSA) is the peak national professional pharmacy organisation, representing Australia´s 29,000 pharmacists in all sectors and across all locations, working
in or towards a career in pharmacy. Registered training organisation code: 122206 ABN:49 008 532 072 ACN:008 532 072
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Amy Page

From: Michael Azariadis
Sent: 11 August 2017 11:40
To: Amy Page
Subject: GRS Publication Prize Awards Decision

Dear Amy, 
 
On behalf of Professor Kate Wright, Dean of The Graduate Research School, I have pleasure in 
informing you that your journal article ‘The feasibility and effect of de-prescribing in older adults on 
mortality and health: a systematic review and meta-analysis’ in the British Journal of Clinical 
Pharmacology was judged to be the best publication in the Clinical Medicine & Dentistry discipline 
group panel. The Higher Degree by Research Achievements initiative rewards research excellence at 
the University of Western Australia and we warmly congratulate you on your success. 
 
An award ceremony morning tea will be held mid-September (date still to be confirmed) and we hope 
you will be able to attend and be presented with your cheque of $250 and certificate*. Please feel free 
to invite your supervisors, but let us know for catering purposes if they are attending.  
 
Please indicate your acceptance for this invitation by contacting Dr Michael Azariadis on 6488 1726 
or replying to michael.azariadis@uwa.edu.au.  
 
When all the successful and unsuccessful applicants have been notified you will be able to view the 
details of all winners in each of the discipline group categories by visiting: 
http://www.postgraduate.uwa.edu.au/students/funding/prizes 
 
*Amy the panel could not separate your work from another applicant in The School of Biomedical Science 
(Nicola Bondonno) so they decided to jointly award the first prize to both of you. 
 
 
Dr Michael Azariadis 
Graduate Education Officer 
Graduate Research School  •  M358, Perth WA 6009 Australia 
T +61 8 6488 1726  •  E michael.azariadis@uwa.edu.au 
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Amy Page

From: onbehalfof+BJCPedoffice+wiley.com@manuscriptcentral.com on behalf of British 
Journal of Clinical Pharmacology 
<onbehalfof+BJCPedoffice+wiley.com@manuscriptcentral.com>

Sent: 09 September 2017 01:31
To: Amy Page
Subject: REV-00080-16.R1 - BJCP Prize 2017
Attachments: Attached standard file: * BJCP-Prize--2017-application-form.docx

08-Sep-2017 
 
REV-00080-16.R1 - The feasibility and the effect of deprescribing in older adults on mortality and health: A 
systematic review and meta-analysis 
 
Dear Dr Page, 
 
As the corresponding author for the British Journal of Clinical Pharmacology manuscript named above, we would 
very much appreciate it if you could forward this email and attached form to your co-authors so that they may apply 
for the BJCP Prize 2017 if eligible. 
  
2017 British Journal of Clinical Pharmacology £1000 Prize for Trainees 
 
The British Journal of Clinical Pharmacology (BJCP) Prize is awarded each year to a trainee who has published work 
in the print version of the Journal. This letter is sent to a selected group of authors who have published high quality 
paper(s) in the Journal during the past academic year. 
  
Individuals are only eligible to apply for the Prize if he/she is a Registrar in Clinical Pharmacology and Therapeutics 
(usually ST3s and above) registered for Higher Medical Training in the UK and the Republic of Ireland and those in 
comparable training schemes (including PhD schemes) elsewhere. 
 
If you think that you/your co-authors are eligible for the Prize, you are invited to complete the application form 
below and return it to me at your earliest convenience and no later than Friday 22nd September 2017. All eligible 
applicants will be placed on a short list for the award of the £1,000 Prize. 
  
The Prize will be awarded to the author of the paper that, in the opinion of the senior editorial team, is the best 
paper published by a trainee in the Journal this academic year. The decision will be made in late 2017 and the 
winner notified by email. 
  
We look forward to hearing from you. 
 
Kind regards, 
 
Annette Butler 
Editorial Assistant 
British Journal of Clinical Pharmacology 
 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1365-2125 
https://mc.manuscriptcentral.com/bcp 
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https://nyti.ms/2oQXtwV

How Many Pills Are Too Many?
Austin Frakt

THE NEW HEALTH CARE APRIL 10, 2017

The point of prescription drugs is to help us get or feel well. Yet so many Americans take

multiple medications that doctors are being encouraged to pause before prescribing and

think about “deprescribing” as well.

The idea of dropping unnecessary medications started cropping up in the medical

literature a decade ago. In recent years, evidence has mounted about the dangers of taking

multiple, perhaps unnecessary, medications.

Deprescribing will work only if patients also get involved in the process. Only they can

report adverse effects that they sense but that are not apparent to clinicians. And they need

to be comfortable weaning from or dropping drugs that they are accustomed to and believe

to be helpful.

Yet an increasing number of Americans — typically older ones with multiple chronic

conditions — are taking drugs and supplements they don’t need, or so many of them that

those substances are interacting with one another in harmful ways. Studies show that some

patients can improve their health with fewer drugs.

Though many prescription drugs are highly valuable, taking them can also be dangerous,

particularly taking a lot of them at once. The vast majority of higher-quality studies

summarized in a systematic review on polypharmacy — the taking of multiple medications

— found an association with a bad health event, like a fall, hospitalization or death.

About one-third of adverse events in hospitalizations include a drug-related harm,

leading to longer hospital stays and greater expense. The Institute of Medicine estimated

that there are 400,000 preventable adverse drug events in hospitals each year, costing $3.5

billion. One-fifth of patients discharged from the hospital have a drug-related complication

after returning home, many of which are preventable.
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Not every adverse drug event means a patient has been prescribed an unnecessary and

harmful drug. But older patients are at greater risk because they tend to have more chronic

conditions and take a multiplicity of medications for them. Two-thirds of Medicare

beneficiaries have two or more chronic conditions, and almost half take five or more

medications. Over a year, almost 20 percent take 10 or more drugs or supplements.

Some are unnecessary. At least one in five older patients are on an inappropriate

medication — one that they can do without or that can be switched to a different, safer

drug. One study found that 44 percent of frail, older patients were prescribed at least one

drug unnecessarily. A study of over 200,000 older veterans with diabetes found that over

half were candidates for dropping a blood pressure or blood sugar control medication.

Some studies cite even higher numbers — 60 percent of older Americans may be on a drug

they don’t need.

Though studies have found a correlation between the number of drugs a patient takes

and the risk of an adverse event, the problem may not be the number of drugs, but the

wrong ones. Some medications have been identified as more likely to contribute to adverse

events, particularly for older patients.

For example, if you’re taking psychotropic agents, such as benzodiazepines or sleep-

aid drugs, you may be at increased risk of falling and cognitive impairment. Diuretics and

antihypertensives have also been identified as potentially problematic. (The Agency for

Healthcare Research and Quality has published a longer list of drugs that are potentially

inappropriate for older patients. Note that, even if they are problematic for some patients,

they are appropriate for many.)

Relative to the mountain of evidence on the effects of taking prescription drugs, there

are very few clinical trials on the effects of not taking them.

Among them is one randomized trial that found that careful evaluation and weekly

management of medications taken by older patients reduced unnecessary or inappropriate

drug use. Adverse drug reactions fell by 35 percent. Medication use was reduced, along

with the risk of falls among a group of older, community-dwelling patients through a

program that included a review of medications.

Several other studies also found that withdrawal of psychotropic medications reduced

falls. A comprehensive review of deprescribing studies found that some approaches to it

can reduce the risk of death. Another recent randomized trial found that frail and older

people could drop an average of two drugs from a 10-drug regimen with no adverse effects.

So why isn’t deprescribing more widely considered? According to a systematic review

of research on the question, some physicians are not aware that they’re prescribing

inappropriately. Other doctors may have difficulty identifying which drugs are
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inappropriate, in part because of lack of evidence. In other cases, doctors believe that

adverse effects of drug interactions are outweighed by benefits.

Physicians also report that some patients resist changing medications, fearing that

alternatives — including lifestyle changes — will not be as effective. Other studies found

that many doctors are concerned about liability if something should go wrong or worry

they’ll fail to meet performance benchmarks — like the proportion of diabetic patients with

adequate blood sugar control.

To reduce the chances of problems with medications, experts advocate that physicians

more routinely review the medication regimens of their patients, particularly those with

many prescriptions. At hospital discharge — when patients leave the hospital, often on

more medications than when they entered it — is a particularly important time for such a

review. Including nurses and pharmacists in the process can reduce the burden on

physicians and the risks to patients.

Patients can play an important role as well. Walid Gellad, a physician in the Veterans

Health Administration and at the University of Pittsburgh School of Medicine, advises that

at every visit with a doctor, “patients should ask, ‘Are there any medications that I am on

that I don’t need anymore, or that I could try going without?’ ”

Patients, of course, should not try weaning themselves off medication without

consulting their doctors — but deprescribing is an idea for all parties to keep in mind.

Correction: April 10, 2017 
An earlier version of this article misstated the percentage of adverse drug reactions per

hospitalization. Adverse drug reactions account for an estimated one-third of adverse events in

hospitals. They do not occur in one-third of all hospitalizations.

Austin Frakt is a health economist with several governmental and academic affiliations. He

blogs at The Incidental Economist, and you can follow him on Twitter at @afrakt.

The Upshot provides news, analysis and graphics about politics, policy and everyday life.

Follow us on Facebook and Twitter. Sign up for our newsletter.

© 2017 The New York Times Company
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Polypharmacy

Deprescribing cuts deaths in some studies but not
others
Clinical Pharmacist30 JUN 2016

Analysis of non-randomised studies found that deprescribing
polypharmacy reduces mortality, while randomised studies showed no effect 
on mortality.
The supervised discontinuation of an inappropriate drug, known as deprescribing, has been suggested as an 
intervention to reduce the harms of polypharmacy in older adults but the effect on health outcomes has not been 
established. 

Researchers from the University of Western Australia analysed 132 studies involving 34,143 patients aged 65 
years and over who received a deprescribing intervention. 

They found that in nonrandomised and patientspecific intervention studies, deprescribing polypharmacy 
significantly reduced mortality. But there was no effect on mortality in randomised studies and those examining 
generalised educational programmes. Reassuringly, deprescribing was not associated with adverse effects on 
quality of life or health outcomes. 

Reporting in the British Journal of Clinical Pharmacology (online, 13 June 2016)[1], the researchers say that 
although the review shows that deprescribing is feasible, further rigorous studies are needed to confirm its effect 
on outcomes.

References:
[1]Page AT, Clifford RM, Potter K et al. The feasibility and effect of deprescribing in older adults
on mortality and health: a systematic review and metaanalysis. British Journal of Clinical Pharmacology 2016. 
doi: 10.1111/bcp.12975

Citation: Clinical Pharmacist, Vol 8, No 8, online | DOI: 10.1211/CP.2016.20201317
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Reducing the burden of multiple medicines
for older dementia patients

Guidelines for the use of medicines are

usually based on studies of younger people

and the effects of one drug. Older people,

can react differently. And dementia patients

pose additional challenges. PhD candidate

Amy Page is investigating whether some

commonly prescribed medicines are really

suitable for older dementia patients, and

whether the number of medicines they take

can be reduced.
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IMAGE: SOME OLDER PATIENTS ARE BURDENED BY THE NUMBER OF

MEDICINES THEY ARE TOLD TO TAKE (SHUTTERSTOCK) IMAGE:

SOME OLDER PATIENTS ARE BURDENED BY THE NUMBER OF

MEDICINES THEY ARE TOLD TO TAKE (SHUTTERSTOCK)

Email

Transcript ShowShow

Andrew McIntosh :
26 May 2015 10:30:25am

I've seen the amount of medication people are required to take while working in a nursing home. Used to have to

administer them myself when I was working in hostel. The amount for some people was and is just ridiculous. 

In these cases, doctors would be so hard pressed for time all they could do was rush in, look at the notes, maybe

talk a bit with their patient, make a decision, do the documentation then run back out to their next appointment.

There was hardly any time for subtlety. 
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AUSTRAL IAN ASSOCIAT ION OF  CONSULTANT  PHARMACY

THE ACCREDITED PHARMACIST
Issue 12-16 (8 July)

In this issue

·           Service fees for
2016/17
 

·           Congratulations
to our Newly
Accredited
Pharmacists & 10
Year Honour Roll

 

·           APSIG forum: The
future for
accredited
pharmacists

 
 

·           Deprescribing
services now
available from
AACP web site

 

·           MIMS July Update
 

·           ConPharm’16 –
more photos

 

·           PBA
Communique
June 2016

 

·           Clinical Updates

 

Australian Association of
Consultant Pharmacy
9/65 Tennant Street
Fyshwick ACT 2609
Ph    02 6120 2800

 

	

 
Service fees for 2016/17

 
Indexation has been applied to the Medication Management Programmes
for services conducted from 1 July 2016. 
 
The service fees for 2016/17 are as follows:

Regular Medscheck - $63.81
Diabetes Medscheck - $95.71
Home Medicines Review (HMR) - $213.67
Residential Medication Management Review (RMMR) - $108.05

Please note that as services are paid based on the date of the patient
interview, services conducted on or before 30 June 2016 will be paid at the
2015/16 service fee. 

 
Congratulations to our newly accredited pharmacists

 
®            Meg Pham, NSW
®            Joyce Lim, SA
®            Ahmed Samy, Tas
®            Daisy Do, WA
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assessed. Furthermore they note a lack of data on adverse effects
associated with long-term use of plant-based therapies.
 
You can read the study here.
http://www.pharmacynews.com.au/
 
 
Consumption of a cranberry juice beverage lowered the number of
clinical urinary tract infection episodes in women with a recent history 
urinary tract infection1

Background: Urinary tract infections (UTIs) are among the most common
bacterial infections and are often treated with antibiotics. Concerns
about multidrug-resistant uropathogens have pointed to the need for safe
and effective UTI-prevention strategies such as cranberry consumption.
 
Objective: We assessed the effects of the consumption of a cranberry
beverage on episodes of clinical UTIs.
 
Design: In this randomized, double-blind, placebo-controlled, multicenter
clinical trial, women with a history of a recent UTI were assigned to
consume one 240-mL serving of cranberry beverage/d (n = 185) or a
placebo (n = 188) beverage for 24 wk. The primary outcome was the
clinical UTI incidence density, which was defined as the total number of
clinical UTI events (including multiple events per subject when applicable)
per unit of observation time.
 
Results: The dates of the random assignment of the first subject and the
last subject’s final visit were February 2013 and March 2015, respectively.
The mean age was 40.9 y, and characteristics were similar in both groups.
Compliance with study product consumption was 98%, and 86% of
subjects completed the treatment period in both groups. There were 39
investigator-diagnosed episodes of clinical UTI in the cranberry group
compared with 67 episodes in the placebo group (antibiotic use–adjusted
incidence rate ratio: 0.61; 95% CI: 0.41, 0.91; P = 0.016). Clinical UTI with
pyuria was also significantly reduced (incidence rate ratio: 0.63; 95% CI:
0.40, 0.97; P = 0.037). One clinical UTI event was prevented for every 3.2
woman-years (95% CI: 2.0, 13.1 woman-years) of the cranberry
intervention. The time to UTI with culture positivity did not differ significantly
between groups (HR: 0.97; 95% CI: 0.56, 1.67; P = 0.914).
 
Conclusion: The consumption of a cranberry juice beverage lowered the
number of clinical UTI episodes in women with a recent history of UTI. This
study was registered at clinicaltrials.gov as NCT01776021.
http://ajcn.nutrition.org/content/103/6/1434
 
 
Deprescribing cuts deaths in some studies but not others: Analysis of non-
randomised studies found that deprescribing polypharmacy reduces
mortality, while randomised studies showed no effect on mortality.
 
The supervised discontinuation of an inappropriate drug, known as
deprescribing, has been suggested as an intervention to reduce the
harms of polypharmacy in older adults but the effect on health outcomes
has not been established. 
 
Researchers from the University of Western Australia analysed 132 studies
involving 34,143 patients aged 65 years and over who received a
deprescribing intervention. 
They found that in non-randomised and patient-specific intervention
studies, deprescribing polypharmacy significantly reduced mortality. But
there was no effect on mortality in randomised studies and those
examining generalised educational programmes. Reassuringly,
deprescribing was not associated with adverse effects on quality of life or
health outcomes. 
 
Reporting in the British Journal of Clinical Pharmacology (online, 13 June
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Reporting in the British Journal of Clinical Pharmacology (online, 13 June
2016)[1], the researchers say that although the review shows that
deprescribing is feasible, further rigorous studies are needed to confirm its
effect on outcomes.
References:
[1]Page AT, Clifford RM, Potter K et al. The feasibility and effect of
deprescribing in older adults on mortality and health: a systematic review
and meta-analysis. British Journal of Clinical Pharmacology2016. 
10.1111/bcp.12975
http://www.pharmaceutical-journal.com/
 
 
Methods to reduce prescribing errors in elderly patients with
multimorbidity The global population of multimorbid older people is
growing steadily. Multimorbidity is the principal cause of complex
polypharmacy, which in turn is the prime risk factor for inappropriate
prescribing and adverse drug reactions and events. Those who prescribe
for older frailer multimorbid people are particularly prone to committing
prescribing errors of various kinds.
The causes of prescribing errors in this patient population are multifaceted
and complex, including prescribers’ lack of knowledge of aging
physiology, geriatric medicine, and geriatric pharmacotherapy,
overprescribing that frequently leads to major polypharmacy,
inappropriate prescribing, and inappropriate drug omission.
 
This review examines the various ways of minimizing prescribing errors in
multimorbid older people. The role of education in physician prescribers
and clinical pharmacists, the use of implicit and explicit prescribing criteria
designed to improve medication appropriateness in older people, and
the application of information and communication-technology systems to
minimize errors are discussed in detail.
 
Although evidence to support any single intervention to prevent
prescribing errors in multimorbid elderly people is inconclusive or lacking,
published data support focused prescriber education in geriatric
pharmacotherapy, routine application of STOPP/START (screening tool of
older people’s prescriptions/screening tool to alert to right treatment)
criteria for potentially inappropriate prescribing, electronic prescribing,
and close liaison between clinical pharmacists and physicians in relation
to structured medication review and reconciliation.
 
Carrying out a structured medication review aimed at optimizing
pharmacotherapy in this vulnerable patient population presents a major
challenge. Another challenge is to design, build, validate, and test by
clinical trials suitably versatile and efficient software engines that can
reliably and swiftly perform complex medication reviews in older
multimorbid people.
 
The European Union-funded SENATOR and OPERAM clinical trials
commencing in 2016 will examine the impact of customized software
engines in reducing medication-related morbidity, avoidable excess cost,
and rehospitalization in older multimorbid people.
https://www.dovepress.com/articles.php?article_id=27581
 
 
Methotrexate warnings: The Pharmacy Board of Australia has reiterated
previous advice to pharmacists about dispensing methotrexate, following
the recent Medical Journal of Australia article about overdosing.
 
The Board yesterday published its latest newsletter, which included the
warning to ensure appropriate dispensing procedures are followed at 
times and that medications are clearly labelled, including for dose
administration containers.
 
The update also reminded pharmacists that audits of compliance with
registration standards are continuing and are now decoupled from the
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Dental screening has stepped up to a 
state-of-the-art experience at the Oral 
Health Centre of WA (OHCWA), thanks to an 
expansive gift from one of the School’s new 
industry partners.

Henry Schein Halas, a leading global dental 
supply company, has donated equipment 
and software for a comprehensive 
Radiology Suite at OHCWA and the
 Faculty’s School of Dentistry. Professor 
Camile Farah, Head of the School and 
Director of OHCWA said it would boost 
clinical practice, research and teaching 
capabilities and move The University of WA 
ahead of other Group of Eight (Go8) dental 
schools. 

After an extensive international search for a new 
Dean of the Faculty, Professor Wendy Erber, 
Head of the Faculty’s School of Pathology and 
Laboratory Medicine, has been appointed. 

She will take up her role this month. MeDeFacts 
will feature a full profile of Professor Erber in the 
March edition. 

Professor Geoff Riley, who stepped up to guide 
the Faculty through 2015 as Acting Dean, was 
thanked by The University of WA’s Senior Deputy 
Vice-Chancellor, Professor Dawn Freshwater.

 “I speak on behalf of the entire senior team 
when I say how grateful we are to Geoff for his 
generous leadership of the Faculty during 2015,” 
she said.

Professor Riley was aided in his role by the 
Deputy Dean, Professor John Newnham, and 
the appointment of two acting Deputy Deans, 
Professor John Challis and Professor Erber.Continued on page 9

3D
A new Dean

He said the generous gift included a 3D cone 
beam CT (CBCT) scanner, a digital OPG X-ray 
machine, two intra-oral X-ray units, intra-oral 
X-ray scanners that convert digital images, 
two dental chairs, and user-friendly software 
to manipulate and view all images across all 
clinical facilities. “It’s a full, comprehensive 
turn-key solution,” he said. 

The CBCT scanner is an upright compact CT 
machine designed to scan the head and neck 
with low-dose radiation and produce accurate 
3D representations of the patient. “The novelty 
of our CT scanner is that not only is it a 3D 
volumetric radiography system but it also has 
built into it cutting edge facial photography 
software able to overlay soft tissue features 
of the patient over bony hard tissue features,” 

arrives at the School of Dentistry

Digital
radiology

HENRY SCHEIN HALAS MANAGING DIRECTOR MR MIKE COVEY (CENTRE) WITH THE 
UNIVERSITY OF WA’S DEPUTY VICE-CHANCELLOR (COMMUNITY AND ENGAGEMENT) 

PROFESSOR KENT ANDERSON (RIGHT) AND PROFESSOR CAMILE FARAH, HEAD OF THE 
SCHOOL OF DENTISTRY AND DIRECTOR OF OHCWA, AT THE GIFT SIGNING CEREMONY. 

Season’s greetings to all our readers.  
We wish you happy and 
compassionate times in 2016.

r b

er.

eaders. 

6.........
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MRS AMY PAGE

Taking patients 
safely off drugs
When older people have a fistful of medicines 
they take daily, how can doctors decide which 
ones to safely cut out?

A team in the Faculty’s School of Medicine and 
Pharmacology are conducting a randomised 
controlled trial of deprescribing that may 
reduce harmful polypharmacy. The trial aims to 
recruit 950 people aged over 65 years living in 
residential aged care.

The team includes clinical pharmacist Mrs Amy 
Page, a PhD student, and her co-supervisors 
Associate Professor Christopher Etherton-
Beer, Dr Kathleen Potter and Professor Rhonda 
Clifford, who is Director of the Centre for 
Optimisation of Medicines. 

While deprescribing is accepted clinical practice, 
there has been little to guide doctors in their 
decision-making. The team is testing a four-
step algorithm for safe deprescribing, which 
can be used by GPs and specialists but also 
by pharmacists to make recommendations to 
treating doctors.

Mrs Page said her study, which nestled within the 
larger trial, had validated the algorithm and now 
was looking at adverse drug withdrawal effects. 

“I personally became interested in this because I 
had seen a lot of people who were taking what I 
thought were a lot of medicines for their stage of 
life,” she said. “Medicines that may be perfectly 
appropriate and sensible when somebody is 30 
or 50 might not make as much sense at 85. 

“There is that point where the scale tips from 
getting more benefits than side effects to getting 
more side effects than potential benefit.

“If you are giving a medicine to modify a potential 
serious future event like a heart attack or a 
stroke, if somebody is 50 they have got a lot of 
potential years to benefit from that modification 
of their risk. If they are 85 or 90, how many years 
do they have to benefit from that modification 
of their risk? But they still get all the same side 
effects.”  

Some patients were on medicines that might 
have been originally prescribed as a short course 
but had been continued. Other medicines might 
be part of a “prescribing cascade” and were 
added to counter the side effects of another 
drug which had since been discontinued. Some 
medicines might be taken for symptom relief 
even though the symptoms were now stable.

Mrs Page said inappropriate medicines in older 
people could lead to poor outcomes such as 
falls, hospital admissions, frailty and impaired 
cognitive impairment. 

It was generally agreed that the maximum 
number of drugs one person should be taking 

A link between 
Dental School and 
its graduates
By Dr Anish Shah, Committee Member of 
the UWA Dental Alumni Society

Much needed support from various 
people has placed the UWA Dental 
Alumni Society on firm financial footing 
to further its goal of creating a strong 
network between the School of Dentistry 
and its graduates.

The Society would like to thank all its 
supporters for making this year so 
successful. Among them are the honorary 
speakers at our Winter Series lectures - 
Dr Michael O’Halloran, Dr Gus Jang, Dr 
Tom Huang, Dr Mithran Goonewardene, 
Dr Brent Allan, Dr Brad Shepherd and Dr 
Ramesh Balasubramaniam.

Other supporters include the Australian 
Dental Association (WA Branch), which 
provided its lecture facilities at no cost 
and the alumni who attended our evening 
events despite a long hard day at the 
office!

The first event for 2016 will be a half 
day series of lectures on the Dental 
Management of Sleep Apnoea. Readers 
are encouraged to contact me at 
anishanilshah@gmail.com with any ideas 
or feedback.

Merry Christmas and a  
Happy New Year to all!

By Greg Crane, fifth year dental student and 
UWA Dental Alumni Society representative

Dental loupes are the most popular type of 
magnification in dentistry. 

Once used only by surgeons and specialist 
dentists such as endodontists, they have now 
become commonplace in general practice 
and are increasingly popular with dental 
students. 

They not only have the obvious benefit of 
increasing the magnification of the visual field, 
but have also been shown to significantly 
improve posture - especially if utilised early 
e.g. in dental school - increase productivity, 
and improve the quality of performed work. 
The two most common types of loupes 
available are through the lens (TTL) and  
flip-up.

Loupes must be fitted correctly as poorly 
designed or adjusted loupes can cause or 
worsen pain syndromes. Reportedly more 
than 70% of dentists experience headaches 
or discomfort from their neck and shoulders. 

(FROM LEFT) MR GREG CRANE, PROFESSOR CAMILE FARAH, 
HEAD OF THE SCHOOL OF DENTISTRY AND DIRECTOR OF THE 
ORAL HEALTH CENTRE OF WA, AND MR ASHLEY HEUCHAN OF 
ORASCOPTIC WITH THE LOUPES IN THE BACKGROUND.

was five. Yet some patients were on up to 20 
different prescribed medicines.

Nine out of 10 older adults with dementia in 
residential aged care use five or more medicines 
and 40% of residential aged care patients are 
prescribed sedative medicines. 

If you have patients you would like to enrol in 
the study, please contact Associate Professor 
Etherton-Beer at christopher.etherton-beer@
uwa.edu.au

(See story on the Centre for Optimisation of 
Medicines on opposite page.)

Working with a forward head posture of 20 
degrees for more than 70% of the time is 
associated with neck pain. Considering that 
most dentists work with a forward head 
posture of greater than 30 degrees for 85% 
of the time, it’s no wonder there is such a 
high percentage of neck and back pain in 
dentists.

Seeing a need, the UWA Dental Alumni 
Society contacted Orascoptic. The 
company, founded in 1981 and a leader 
in medical vision for 34 years, was the first 
company to release a totally wireless loupe 
and headlight combination. Mr Ashley 
Heuchan and Ms Stephanie Green, of 
Orascoptic, very generously donated five 
pairs of loupes to the student dental clinic 
of UWA. This donation will be extremely 
valuable for the dental students and is 
hugely appreciated. 

The UWA Dental Alumni Society, represented 
by Dr Amit Gurbuxani, of the 
School of Dentistry, provides a 
link between alumni members 
and the School by supporting 
student activities and improving 
the quality of student life. The 
Society organises and hosts 
a variety of CPD talks and 
fundraisers throughout the year 
with all proceeds going towards 
student support. 

Helping dental students to see   more 
clearly
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TAG Mail 24 August 2016 
 
The	purpose	of	TAG	Mail	is	to	assist	TAG	members	identify	and	share	relevant	information	for	their	professional	
practice.	Members	are	encouraged	to	routinely	forward	TAG	Mail	to	others	who	they	believe	would	benefit	
from	this	information	such	as	colleagues	in	the	same	hospital	department	if	they	are	not	already	receiving	TAG	
Mail.	
 
 
TAG ACTIVITIES 
**Email	Discussions:		
-	Look-alike	packaging	of	medicines:	updates	for	NSWTAG	website.	Ongoing;	but	please	provide	feedback	on	
strategies	by	6	September	2016.	
-	PD2016_033	and	patient	consent	forms	for	use	of	off-label	medicines.	Please	provide	feedback	by	5	

September,	2016	
 
 
TAG WEBSITE 
**Resources	for	evaluation	of	new	medicines	
-	Updated	‘Notification	template	for	funding	transfer	of	a	high	cost	medicine’	 
**CIAP	
-	CIAP	has	temporarily	disabled	the	following	forms	on	the	NSW	TAG	website:	
http://www.ciap.health.nsw.gov.au/nswtag/about/contact.html	
http://www.ciap.health.nsw.gov.au/nswtag/about/how-to-apply.html		
In	the	interim	please	contact	NSW	TAG	via	email	nswtag@stvincents.com.au	or	by	calling	02	8382	2852.	
	
	
CONSULTATIONS 
**TGA	
-	Proposed	amendments	to	the	Poisons	Standard	–	ACMS	meeting,	November	2016.	Closes	1	September	2016	
http://www.tga.gov.au/consultation-invitation/consultation-proposed-amendments-poisons-standard-acms-
meeting-november-2016	
-Labelling	reforms	and	dual	labelling	requirements:	communication	to	consumers	and	health	professionals.	
Invitation	if	you	would	like	to	be	involved	in	these	discussions	via	labellingreview@tga.gov.au	
 
 
REPORTS AND PUBLICATIONS – AUSTRALIA 
**AIHW	
-	Medical	practitioner	workforce	2015	
http://www.aihw.gov.au/workforce/medical/	
-	Exploring	drug	treatment	and	homelessness	in	Australia:	1	July	2011	to	30	June	2014	
http://www.aihw.gov.au/publication-detail/?id=60129556009		
-	COPD,	associated	comorbidities	and	risk	factors	
http://www.aihw.gov.au/copd/associated-comorbidities-and-risk-factors/	
-	Asthma,	associated	comorbidities	and	risk	factors	
http://www.aihw.gov.au/asthma/associated-comorbidities-and-risk-factors/	
-Australian	Institute	of	Health	and	Welfare	Corporate	Plan	2016-17	to	2019-20	
http://www.aihw.gov.au/publication-detail/?id=60129556354		
	
**TGA	
-	Medicine	labels:	Guidance	on	TGO	91	and	TGO	92	
http://www.tga.gov.au/medicine-labels-guidance-tgo-91-and-tgo-92	
-Updating	medicine	ingredient	names:	New	A6	leaflets	have	been	published	with	space	for	patient	notes	
http://www.tga.gov.au/updating-medicine-ingredient-names	
-	AusPAR	added:	Pertuzumab	(PerjetaTM)	extension	of	indications.	
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Register:	https://hisa.eventsair.com/ehealth-nsw-ccio-clinical-engagement-forum/070916/Site/Register	
	
**Queensland	Health	
-	Queensland	Health	is	currently	advertising	the	position	of	Director,	Medication	Services	Queensland	
https://www.seek.com.au/job/31552447?pos=3&ref=beta&tier=no_tier&type=standard&userqueryid=127e73
c065339065b791c37e3affb1e8-7100741&whereid=1004	
	
	
	
PAPERS OF INTEREST	
**AJHP	
-	Detection	of	adverse	drug	events	using	an	electronic	trigger	tool	
http://www.ajhp.org/content/73/17_Supplement_4/S112.abstract?etoc	
-	Impact	of	a	pharmacist-driven	protocol	to	decrease	proton	pump	inhibitor	use	in	non-intensive	care	
hospitalized	adults	
http://www.ajhp.org/content/73/17_Supplement_4/S126.abstract?etoc	
	
**Australian	Prescriber	
-	New	Drug:	Dust	mite	allergen	extract	
https://www.nps.org.au/australian-prescriber/articles/dust-mite-allergen-
extract?utm_medium=email&utm_source=16-08-23&utm_campaign=aus-prescriber	
	
**BMJ	
-	Data	feedback	and	behavioural	change	intervention	to	improve	primary	care	prescribing	safety	(EFIPPS):	
multicentre,	three	arm,	cluster	randomised	controlled	trial	
http://www.bmj.com/content/354/bmj.i4079	
-	Association	between	payments	from	manufacturers	of	pharmaceuticals	to	physicians	and	regional	
prescribing:	cross	sectional	ecological	study	
http://www.bmj.com/content/354/bmj.i4189	
-	Pioglitazone	use	and	risk	of	bladder	cancer	in	patients	with	type	2	diabetes:	retrospective	cohort	study	using	
datasets	from	four	European	countries	
http://www.bmj.com/content/354/bmj.i3903	
	
**BMJ	Quality	and	Safety	
-	The	problem	with	medication	reconciliation	
http://qualitysafety.bmj.com/content/25/9/726.extract	
	
**Cochrane	Library																																																																																																																																																																																							
-	Endothelin	receptor	antagonists	for	persistent	pulmonary	arterial	hypertension	
http://www.cochrane.org/CD010531/NEONATAL_endothelin-receptor-antagonists-persistent-pulmonary-
arterial-hypertension																																																																																																																																																																							
-	Fish	oil	for	kidney	transplant	recipients																																												
http://www.cochrane.org/CD005282/RENAL_fish-oil-kidney-transplant-recipients																																																												
-	Hormones	for	birth	control	in	overweight	or	obese	women				
http://www.cochrane.org/CD008452/FERTILREG_hormones-birth-control-overweight-or-obese-women																										
-	Intravenous	heparin	during	ruptured	abdominal	aortic	aneurysmal	repair		
http://www.cochrane.org/CD011486/PVD_intravenous-heparin-during-ruptured-abdominal-aortic-
aneurysmal-repair																																																																																																																																																																																																						
-	Steroid	avoidance	or	withdrawal	for	kidney	transplant	recipients	
http://www.cochrane.org/CD005632/RENAL_steroid-avoidance-or-withdrawal-kidney-transplant-recipients		
-	Oral	anti-pseudomonal	antibiotics	for	cystic	fibrosis	
http://onlinelibrary.wiley.com/wol1/doi/10.1002/14651858.CD005405.pub4/full	
	
**EJHP	
-	Deprescribing	medicines	in	the	acute	setting	to	reduce	the	risk	of	falls	
http://ejhp.bmj.com/content/early/2016/08/19/ejhpharm-2016-001003.short?g=w_ejhp_ahead_tab	
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-	A	telephone	survey	to	determine	the	experiences	of	children	and	their	parents/carers,	following	the	initiation	
of	a	new	medicine	
http://ejhp.bmj.com/content/early/2016/08/19/ejhpharm-2016-000925.abstract	
	
**Internal	Medicine	Journal	
-	The	revolving	door:	antibiotic	allergy	labelling	in	a	tertiary	care	centre	
http://onlinelibrary.wiley.com/doi/10.1111/imj.13223/full	
-	Return	to	Sender:	the	need	to	re-address	patient	antibiotic	allergy	labels	in	Australia	and	New	Zealand	
http://onlinelibrary.wiley.com/doi/10.1111/imj.13221/full	
-	Medication	Appropriateness	Tool	for	Comorbid	Health	conditions	in	Dementia	(MATCH-D):	Consensus	
recommendations	from	a	multidisciplinary	expert	panel	
http://onlinelibrary.wiley.com/doi/10.1111/imj.13215/full	
-	What	are	the	similarities	and	differences	in	antimicrobial	prescribing	between	Australian	public	and	private	
hospitals?	
http://onlinelibrary.wiley.com/doi/10.1111/imj.13209/full	
	
**International	Journal	for	Quality	in	Healthcare	
-A	multidisciplinary	initiative	to	standardize	intensive	care	to	acute	care	transitions	
http://intqhc.oxfordjournals.org/content/early/2016/08/17/intqhc.mzw076	
	
**JAMA	Internal	Medicine																																																																																																																																																																														
-Efficacy	of	Folic	Acid	Therapy	on	the	Progression	of	Chronic	Kidney	Disease-	The	Renal	Substudy	of	the	China	
Stroke	Primary	Prevention	Trial			
http://archinte.jamanetwork.com/article.aspx?articleid=2544880																																																																																																																																																																															
	
**NEJM																																																																																																																																																																																																	
-	A	Placebo-Controlled	Trial	of	Obeticholic	Acid	in	Primary	Biliary	Cholangitis	
http://www.nejm.org/doi/full/10.1056/NEJMoa1509840																				
-	Aliskiren,	Enalapril,	or	Both	in	Heart	Failure		
http://www.nejm.org/doi/full/10.1056/NEJMc1606625?af=R&rss=currentIssue																																																																																					
-	Closed-Loop	Insulin	Delivery	during	Pregnancy	in	Women	with	Type	1	Diabetes		
http://www.nejm.org/doi/full/10.1056/NEJMoa1602494#t=article		
	
**PLOS	Medicine	
-	Adverse	Renal,	Endocrine,	Hepatic,	and	Metabolic	Events	during	Maintenance	Mood	Stabilizer	Treatment	for	
Bipolar	Disorder:	A	Population-Based	Cohort	Study	
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002058	
	
**The	Lancet																																																																																																																																																																																		
-Dexmedetomidine	for	prevention	of	delirium	in	elderly	patients	after	non-cardiac	surgery:	a	randomised,	
double-blind,	placebo-controlled	trial		
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)30580-3/fulltext		
	
**The	Lancet	Neurology																																																																																																																																																																																	
-Safety	and	efficacy	of	amiselimod	in	relapsing	multiple	sclerosis	(MOMENTUM):	a	randomised,	double-blind,	
placebo-controlled	phase	2	trial			
http://www.thelancet.com/journals/laneur/article/PIIS1474-4422(16)30192-2/fulltext		
	
**Seminars	in	Dialysis	
‘Mistakes	we	make	in	dialysis’	themed	issue:	
-	We	Use	Heparin	as	the	Anticoagulant	for	CRRT		
http://onlinelibrary.wiley.com/doi/10.1111/sdi.12503/full	
-	We	Underdose	Antibiotics	in	Patients	on	CRRT	
http://onlinelibrary.wiley.com/doi/10.1111/sdi.12496/full	
-	We	Hold	Antihypertensives	Prior	to	Dialysis	
http://onlinelibrary.wiley.com/doi/10.1111/sdi.12498/full	
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Ontario Deprescribing Project Update - March 2015 View this email in your browser

Ontario Deprescribing
Project Update

March 2015

The evidence based Deprescribing guidelines aim to support interdisciplinary teams of healthcare

professionals in tapering or stopping medications and monitoring for adverse drug withdrawal reactions in

elderly patients. The project’s research team expects that this will reduce adverse drug effects,

polypharmacy, and improve quality of life.

News
Proton Pump Inhibitor Deprescribing
Guideline (Guideline #1)
Proton Pump Inhibitor (PPI): A class of medications/drugs that reduce
acid production in your stomach. They are commonly used to treat
heartburn, among other conditions.

Piloted from June to November 2014 in three Ottawa-area
Long-Term Care Facilities and three Family Health Teams
Implementation facilitated by: incorporation into routine
medication reviews, assistance of pharmacist to identify eligible
patients for deprescribing and find original PPI indication
Implementation challenged by: multiple competing activities,
large number of undocumented indications for PPI
Guideline development team is responding to reviewer
comments and incorporating changes based on pilot experience

Benzodiazepine Deprescribing Guideline
(Guideline #2)
Benzodiazepine receptor antagonists (BZRA): A class of
medications/drugs also called “hypnotics” or “sedatives” that are
commonly used for insomnia, among other conditions.

Guideline development team has finished its draft guideline and
clinical review is ongoing
Implementation has started at 5 sites in the Ottawa area (three
Long-Term Care and two Family Health Team) 

Antipsychotic Deprescribing Guideline
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source: Tweetstats.com

Spotlight on Deprescribing
Interesting Articles

Scott IA, Le Couteur DG. Physicians need to take the lead in
deprescribing. Intern Med J. 2015;45(3):352-356
http://onlinelibrary.wiley.com/doi/10.1111/imj.12693/abstract 
Benetos A, Labat C, Rossignol P, et al. Treatment With Multiple
Blood Pressure Medications, Achieved Blood Pressure, and
 Mortality in Older Nursing Home Residents: The PARTAGE
Study. JAMA Intern Med. 2015
http://archinte.jamanetwork.com/article.aspx?articleid=2110995 
Mossello E, Pieraccioli M, Nesti N, et al. Effects of Low Blood
Pressure in Cognitively Impaired Elderly Patients Treated With
Antihypertensive Drugs. JAMA Intern Med. 2015
http://archinte.jamanetwork.com/article.aspx?articleid=2173093
 
Anderson K, Stowasser D, Freeman C, Scott I. Prescriber
barriers and enablers to minimising potentially inappropriate
medications in adults: a systematic review and thematic
synthesis. BMJ Open. 2014;4(12):e006544
http://bmjopen.bmj.com/content/4/12/e006544.full

National and International Progress
Dr. Farrell attended a Canadian national stakeholders’ meeting
to reduce over-prescription of drugs to seniors, on Jan. 23,
2015 in Toronto.  Organized by Dr. Cara Tannenbaum,
University of Montreal, this group is moving forward with a
number of subcommittees to implement a national action plan –
more to come…
Dr. James McCormack, University of British Columbia, is
working on a website that will help people prioritize medications
that can be stopped in frail, older patients: watch for
Medstopper! 
Alzheimer Australia developed an education video for clinical
staff in October 2014 on deprescribing antipsychotic
medications in patients with dementia. The team is led by Dr.
Henry Brodaty, Scientia Professor of Ageing and Mental Health,
University of New South Wales. http://www.youtube.com/watch?
v=LIIKE4NHXAQ
The Australian Deprescribing Network (ADeN) and its 25
members wrote an article detailing the process of deprescribing
which has been accepted for publication in the Journal of the
American Medical Association Internal Medicine. 
Amy Page presented her 3-minute-thesis Too much of a good
thing? Deprescribing medications in older adults in October
2014 at the University of Western Australia. Watch the
presentation here http://www.youtube.com/watch?
v=iuEBT7cz1Xo

Fun Facts
In our last newsletter, we reported that the term ‘deprescribing’
generated approximately 8,000 results in Google search. We
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Friday,	  April	  3,	  2015	  at	  9:17:20	  PM	  Australian	  Eastern	  Daylight	  Time

Page	  1	  of	  3

Subject: SHPA	  e-‐news	  |	  17	  October	  2014	  |	  mental	  health	  seminar	  -‐	  an<psycho<cs	  |	  government-‐
pharmacy	  agreements	  |	  MM2014	  review	  |	  pharmacist	  guide	  to	  cultural	  responsiveness	  |	  safety
alert	  for	  Panadol	  syringe	  |

Date: Friday,	  October	  17,	  2014	  at	  3:56:18	  PM	  Australian	  Eastern	  Daylight	  Time

From: Suzanne	  Newman
To: Suzanne	  Newman

Antipsychotics: Swings and Roundabouts—WA Branch Seminar
8 November 2014 | Bentley, WA | registration form and details | register online
Registration is now open—early-bird registration closes on 22 October.
This seminar will cover: current use of antipsychotics to treat psychotic illness; common side effects and
problems associated with antipsychotics; acute and maintenance antipsychotic treatment strategies;
consumer perspective of antipsychotic medications; current and future strategies to improve the
management of mental health patients.

Looking towards the next agreement between Government and pharmacists
SHPA has made numerous public and confidential submissions to the Minister, Department of Health, the
Senate, the Australian National Audit Office and the Pharmacy Guild of Australia regarding how the
current Community Pharmacy Agreement is working and how any future agreement should look and be
developed and managed (e.g. submission to National Commission of Audit;  submission to Australian
National Audit Office; submission to Senate Inquiry into supply of chemotherapy drugs; submission to
Senate Inquiry into S100 and PBS supply to Aboriginal Health Services and position statement Shaping
the future for medication management review services for consumers at risk).
This week PSA released this paper, which details their vision for the next agreement between Gov-
ernment and pharmacists.  SHPA is pleased to see that many of the reforms we have been proposing
over recent years are included in this document and are now PSA policy:
· The need for integration between medication management services and viewing these professional

services as a suite of clinical pharmacy services that should be delivered and funded on the basis
of patient need rather than seeing them as numerous unlinked programs, including the need for a
short follow-up consultation to a HMR.

· Enabling pharmacists to claim for professional services through the MBS.
· The need to consider services across the continuum of care and supporting patients through their

transitions between community and the hospital sectors.
· Enabling Aboriginal and Torres Straight Islanders to receive HMRs in the location of their choice.
· Funding salaried pharmacist positions in Aboriginal Health Services.
· Addressing the reliance on monies raised from the supply of medicine to support professional services

and primary care services by directly funding primary care programs through practice payments
similar to those received by GP practices for those pharmacies who sign up to provide the specific
program (although SHPA has proposed bundled funding for the agreed range of services rather
than fee-for-service funding).

The report was silent on how such an agreement impacts on services provided in our private or public
hospitals such as the provision of chemotherapy medicines.

Review of MM2014
If you want to find out what happened at MM2014 last month, Hospital Pharmacy Research Review has

17 October 2014

seminar calendar

shpacpd helpline

update your details

e-news archive

SHPA SEMINARS
Aged care seminar

22-23 November 2014
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If you want to find out what happened at MM2014 last month, Hospital Pharmacy Research Review has
published a Conference Review of MM2014 in which David Ford reviews ten presentations around a
antimicrobial stewardship and infectious diseases theme.
Go to the Hospital Pharmacy Research Review website and sign up (free) to read the Conference Review.

SHPA submission
Amendments to conditions of approval for approved pharmacists

Pharmacist guide to cultural responsiveness with Aboriginal and Torres Strait
Islander people
The importance of pharmacists and pharmacy staff being responsive to the health beliefs, practices,
culture and linguistic needs of Aboriginal and Torres Strait Islander people, families and communities has
been highlighted in the Pharmacist guide to cultural responsiveness with Aboriginal and Torres Strait
Islander people, which was launched this week.

Safety alert: dose administrator for Panadol 1-5 Suspension

Melbourne, Vic.
registration form

Practice-based research
1-2 November 2014

registration form

SHPA GRANTS
Celgene Cancer Care
Research Grant 2014

details | application form
closing date: 30 November

Email your applications to
grants@shpa.org.au

The TGA has become aware that some people are
confused about how to use measuring syringes supplied
with Children's Panadol 1-5 Years Colourfree Suspension.
Incorrect measurements have the potential to lead to
accidental overdoses.
The syringe supplied with Children's Panadol 1-5 Years
Colourfree Suspension is shaped in such a way that the
dose should be measured where the

widest side of the plunger meets the barrel of the syringe (this photograph shows the correct meas-
urement point of an 8 mL dose). Read the TGA Alert.

The state of safety and quality in Australian Health
Vital Signs 2014 - The State of Safety and Quality in Australian Health Care provides an overview of key
topics in relation to the safety and quality of Australia’s health care system.
Vital Signs 2014 is structured around three questions that members of the public may ask about their
health care. Will my care be safe? Will I get the right care? Will I be a partner in my care?

Shared decision making video
Victor Montori, MD, MSc, a Professor of Medicine at the Mayo Clinic in Rochester, Minnesota, is
pioneering the concept of shared decision making. What is shared decision making and how can it
improve care for patients? Watch the video here.

More on deprescribing
SHPA member Amy Page presents her three minute thesis in this video: Too much of a good thing?
Deprescribing medications in older adults.
Professor Henry Brodaty (psychogeriatrician), Dr Julian Pierre (GP) and Tim Perry (consultant pharmacist)
discuss the challenge of deprescribing antipsychotics for dementia patients and look for alternative
solutions for symptoms in the video Antipsychotics and dementia: Managing medications.

Education and Research Grants [NSW]
Students studying in NSW and registered pharmacists with a principal place of practice in NSW are invited
to apply for the Pharmacy Council of New South Wales Education and Research Grants 2014.
Applications close 1 November 2014.
The Council will make available two types of grants:
1. Research and Project Grant – maximum amount for any one grant is $10,000
2. Development and Education Grant – maximum amount for any one grant is $2,500.

Primary Health Networks announced
Boundaries of Primary Health Networks (PHNs) together with some additional information on PHNs were
released this week by the Health Minister. Click here for details.
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RESEARCH REVIEW – The Australian Perspective Since 2007

11

Issue 52 - 2016Making Education Easy

www.researchreview.com.au a RESEARCH REVIEW publication

Welcome to the latest issue of General Practice Research Review.
This month we present strong evidence that should encourage GPs to consider influenza immunisation in their 
patients with or at high-risk for CVD. We also report updated US Preventive Services Task Force recommendations 
for the use of statins, and report the benefits of a brief intervention for obesity in primary practice. Evidence from 
Western Australia suggests that routine AAA screening does not improve mortality outcomes, and more Australian 
research demonstrates the benefits of general practice management plans and team care arrangements in 
older diabetics. US studies show that the prevalence of dementia is declining over time, and that the offspring 
of patients with depression are at increased risk for depression themselves.

We hope you enjoy these and the other selected studies and look forward to any feedback you might have.

Kind Regards,

Professor Gerard Gill

gerard.gill@researchreview.com

Influenza vaccine as a coronary intervention for prevention of myocardial 
infarction
Authors: MacIntyre C et al.

Summary: Evidence is accumulating that influenza can precipitate acute MI (AMI) due to a range of factors 
including inflammatory release of cytokines, disruption of atherosclerotic plaques and thrombogenesis. Influenza 
vaccine has been shown to protect against AMI, with estimates of vaccine effectiveness in the range 15–45%. 
This is similar to the range of efficacy of accepted coronary prevention measures such as smoking cessation 
(32–43%), statins (19–30%) and antihypertensive therapy (17–25%). Influenza vaccination should therefore 
be an integral part of cardiovascular disease management and prevention, although this will require a clinical 
practice paradigm change.

Comment: Influenza is an unrecognised risk factor for myocardial disease. Unlike the respiratory mortality, 
cardiovascular mortality is often delayed and therefore unrecognised. This paper provides good evidence 
that GPs should consider high risk for cardiovascular disease or pre-existing cardiovascular disease as 
indications for influenza immunisation. Influenza immunisation is a single intervention with better outcomes 
than statins and is equivalent to smoking cessation. Australian general practice has a very high rate of 
influenza immunisation internationally for older persons. GPs need to identify those individuals under 65 at 
high risk and systematically offer them influenza immunisation.

Reference: Heart 2016; published online Sep 29
Abstract

In this issue: 
 > Influenza vaccination for  
prevention of MI

 > Recommendations for statin use for 
primary prevention

 > A brief intervention for obesity in 
primary care

 > Long-term outcomes of screening 
for AAA

 > A GPMP improves outcomes in 
older diabetics

 > Dementia prevalence in the US 
is declining

 > Offspring of depressed parents:  
a 30-year follow-up

 > Drivers of maternity care in  
high-income countries

 > A healthcare survey in 11 countries

 > Consensus recommendations for 
dementia management
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In new survey of eleven countries, US adults still struggle 
with access to and affordability of health care
Authors: Osborn R et al.

Summary: This study surveyed patients in 11 countries to determine how well their needs 
were being met by their country’s health care system. The survey was conducted in Australia, 
Canada, France, Germany, the Netherlands, NZ, Norway, Sweden, Switzerland, the UK, and 
the US. Overall, the Netherlands ranked highest for most measures of access, engagement, 
and coordination, whereas adults in the US reported poor health and well-being. The US 
trailed other countries in making health care affordable and ranked poorly on providing timely 
access to medical care. Shortfalls in patient engagement and chronic care management 
were reported in all countries, and at least 20% of adults (particularly low-income adults) 
had experienced a care coordination problem.

Comment: The US-based Commonwealth fund has conducted this international 
comparison for many years. In many areas, particularly those around general practice, 
Australia performs very well. Australians are among the lower users of emergency 
departments, appear to get a very good deal from their doctors but there still are around 
15% of the population who have excessive medical costs which delay their presentation 
to GPs and Australians’ access to affordable dental care remains poor. It is nice to see a 
high standard in Australian general practice recognised in a well conducted international 
comparison. Well done fellow GPs.

Reference: Health Aff 2016; published online Nov 14
Abstract

Medication appropriateness tool for co-morbid health 
conditions in dementia: consensus recommendations 
from a multidisciplinary expert panel
Authors: Page A et al.

Summary: This paper described the development of consensus recommendations for 
clinicians who manage co-morbid health conditions in patients with dementia. Multidisciplinary 
experts in geriatric therapeutics were invited to participate in 3 or more rounds of questioning. 
57 experts agreed to participate, of whom 58% were pharmacists and 36% were medical 
practitioners. Participants reached consensus on 111 of 128 statements. Of these statements, 
67 were included in the Medication Appropriateness Tool for Co-morbid Health conditions 
in Dementia criteria. The statements were in the broad themes of preventative medication, 
management of symptoms, disease progression, psychoactive medication, treatment goals, 
medication use, adverse events and medication reviews.

Comment: The second appendix to this article available on the website is a very good 
introduction to the principles of medication management in dementia. It suggests the 
cessation of medications such as platelet inhibitors, antihypertensives and osteoporosis 
medications in advanced dementia. The recommendations are in the main general and 
not highly specific but may go a long way to resolving the conundrum of when to cease 
medications in individuals with dementia.

Reference: Intern Med J 2016;46(10):1189-97
Abstract

Sun protection
for
Skin worshippers
Advanced formulations for people who love their skin

 

Read the label and use as directed. Avoid the sun between the hours 11am to 3pm and wear a hat and protective clothing. 
Johnson & Johnson Pacific Pty Limited.    

NEUTROGENA®  
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4hrs Water resistant
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Independent commentary by Professor Gerard Gill MBBS PhD FRACGP FAFPHM FARGP, the Alfred Felton Chair in General Practice for Rural and Regional Victoria at 
Deakin University. 
Professor Gill graduated in medicine from the University of Tasmania in 1975 and after internship at the Royal Hobart Hospital, and further hospital experience at Geelong Hospital 
and in the Rotating Residency Program in Melbourne, entered general practice in the northern suburbs of Launceston in 1980. He remained in this same practice until he accepted 
his Deakin appointment in 2011.
While in practice he gained a Diploma in Obstetrics, and the Fellowships of the Royal Australian College of General Practitioners and the Australasian Faculty of Public Health Medicine. 
He was one of the ten sponsored Master of Applied Epidemiology in General Practice Evaluation scholars from 1994–6 at the National Centre for Epidemiology and Population Health at 
the Australian National University. In 2002 he was awarded a National Health and Medical Research Council Medical Postgraduate Scholarship and completed his doctoral thesis in 2006.
As well as these academic pursuits, Professor Gill has been active in a number of medical organisations, having been a member of the Australian Medical Association Council of 
General Practice and of the Council of the Royal Australian College of General Practitioners. He was active in founding the division of general practice in Northern Tasmania in 1993.

General Practice Research ReviewTM
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Highlights of 2016 

Ian Scott
Director of Internal Medicine and Clinical Epidemiology, Princess Alexandra 

Hospital
Associate Professor of Medicine, University of Queensland

3rd Australian Deprescribing Network Forum
Melbourne
28/10/16

Publications of ADeN members

132 papers, 34 143 participants aged 73.8 ± 5.4 years. In nonrandomized studies, 
deprescribing polypharmacy was shown to significantly decrease mortality (OR 0.32, 
95% CI: 0.17–0.60). However, this was not statistically significant in the randomized 
studies (OR 0.82, 95% CI 0.61–1.11). Subgroup analysis revealed patient specific
interventions to deprescribe demonstrated a significant reduction in mortality (OR 
0.62, 95% CI 0.43–0.88). Generalized educational programmes did not change mortality 
(OR 1.21, 95% CI 0.86–1.69).
Br J Clin Pharmacol 2016
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Publications of ADeN members

Participants acknowledged the burden of too many medications (time to 
administer, physical discomfort, cost), yet displayed passivity towards 
medication reduction. Residents and relatives lacked understanding of
medicine indications or potential harms. Willingness to initiate and accept 
medication change was dependent on the GP, who emerged as a central 
trusted figure. GPs preferred ‘the path of least resistance’, signalling 
systems barriers (poor uniformity of LTCF medical records, limited trained 
LTCF personnel); time constraints (resident consultations, follow-up with 
specialists and family); and the organisation of care (collaborating with 
LTCF staff, pharmacists and prescribing specialists) as obstacles to 
deprescribing.
BMC Geriatrics 2016

Publications of ADeN members
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Publications of ADeN members

95 participants, mean age of 84.3±6.9 years , 9.5 regular medicines at baseline
Of 348 medicines targeted for deprescribing (7.4±3.8 per person, 78% of regular 
medicines), 207 medicines (4.4±3.4 per person, 59% of targeted medicines) were 
successfully discontinued. Mean change in number of regular medicines at 12 
months  -1.9±4.1 in intervention group, +0.1±3.5 in control group (estimated 
difference 2.0±0.9, 95%CI 0.08, 3.8, p = 0.04). 
12 intervention and 19 control participants died within 12 months (26% versus 40% , 
p = 0.16, HR 0.60, 95%CI 0.30 to 1.22)
PLoS One 2016

Publications of ADeN members

J Clinical  Outcomes Management 2016
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Publications of ADeN members

High profile presentations

• 2016 Preventing Overdiagnosis – Barcelona
– Dedicated session on deprescibing featuring David 

Le Couteur and colleagues

• Various presentations at National Medicines 
Symposium June 2016

• Deprescribing Masterclass. Pharmaceutical 
Society of Australia 2016 Sydney, New South 
Wales
– Amy Page
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