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Abstract 

To ensure the provision of high quality mental health care, the performance of 

service providers requires continual assessment.  Readmission to psychiatric hospital is 

one commonly used indicator used to assess inadequate psychiatric care (e.g., NMHWG 

Information Strategy Committee Performance Indicator Drafting Group, 2004).  

Nevertheless, the value of readmission as an outcome indicator is questionable, as it is 

unclear from the existing literature whether readmission clearly reflects a hospital’s 

poor performance (Lyons et al., 1997).  There is also limited evidence available to guide 

improvements in hospital practice during a psychiatric admission to reduce the risk of 

subsequent readmission.  Accordingly, this thesis aims to clarify the usefulness of 

readmission as an indicator of earlier inpatient psychiatric care and contribute to the 

current evidence regarding quality improvement initiatives to reduce readmission.   

To clarify the usefulness of readmission as an outcome indicator, Section One of 

this thesis examined the effect of not differentiating between unplanned and planned 

readmissions on readmission as a quality indicator and re-examined the relationship 

between the quality of an admission (as indicated by symptom improvement during the 

index admission) and readmission while accounting for planned readmissions, sample 

characteristics and length of follow-up.  Cautious support for the use of readmission as 

an outcome indicator was provided as patients with less symptom improvement during 

the index admission evidenced more subsequent readmissions, although it appeared this 

relationship may be masked by the characteristics of the sample and the measure of 

symptom improvement. Including planned readmissions in analyses did not appear to 

mask the relationship between symptom improvement and readmission although it did 

lead to overestimations of negative outcomes. 

Having demonstrated that it may be possible and meaningful for mental health 

service-providers to endeavor to improve readmission, Section Two examined hospital 



4 

 

processes that may facilitate this objective.  Two quality improvement initiatives were 

identified that may reduce readmission for two patient groups.  First, for patients who 

received electroconvulsive therapy during an inpatient admission, greater experience of 

side effects during the index admission was associated with a decreased likelihood of 

subsequent planned readmissions for continuation therapy.  Given planned readmissions 

have the potential to reduce the risk of later unplanned readmissions (Wobrock, 

Weinmann, Falkai, & Gaebel, 2009), these findings suggest that side effect management 

may have the potential to reduce unplanned readmissions.  Second, for patients who 

participated in group psychotherapy during an admission, monitoring patient progress 

during therapy and providing feedback to patients and clinicians about progress was 

associated with a reduced risk of unplanned readmission for patients on track during 

therapy to make clinically meaningful change.  

Overall, the findings support that the service-provider may play a role in 

influencing subsequent readmission and therefore readmission may be a useful outcome 

indicator.  However, caution is still warranted for several reasons, including the 

challenge of indentifying planned readmissions.  
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General Introduction 

In the current context of increasing performance monitoring of mental health 

services to ensure the provision of high quality mental health care, it is important to 

understand the usefulness and complexities of the measures used to indicate the quality 

of service-providers.  Readmission to psychiatric hospital is one commonly used 

indicator of inadequate psychiatric care (NMHWG Information Strategy Committee 

Performance Indicator Drafting Group, 2004) and provides the focus for the present 

thesis.  

Despite the widespread use of readmission to psychiatric hospital as an outcome 

indicator, its usefulness is questionable for at least two reasons.  First, it is unclear 

whether readmission is reflective of earlier hospital outcome (Lyons et al., 1997).  

Second, there is limited evidence available to guide improvements in hospital practice 

during a psychiatric admission to reduce the risk of readmission.  Some reasons 

underlying these concerns about readmission will now briefly be introduced, in turn.  

First, questions have been raised about whether readmission is reflective of 

inadequate earlier psychiatric care (Lyons et al., 1997; Wobrock et al., 2009).  Indeed, 

some readmissions such as those planned for continuation therapy (i.e., treatment 

following the success of the index admission for the purpose of prolonging remission), 

are indicative of good quality.  However, as it is often the case that hospital databases 

cannot identify and thus account for desirable readmissions in analyses of readmission 

as an outcome indicator (Callaly, Hyland, Trauer, Dodd, & Berk, 2010), readmission 

rates may be overestimates of negative outcomes.  Additionally, further questions have 

been raised about whether readmission is reflective of hospital performance, as the 

existing studies examining the relationship between the quality of care (as indicated by 

symptom improvement) and readmission present conflicting findings (Lauber, Lay, & 

Rössler, 2006; Lyons et al., 1997).  Importantly, this discrepancy in findings may be 
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accounted for by several methodological aspects of the previous studies, including 

possibly failing to account for planned readmissions in analyses, and differences 

between the studies in the samples examined and length of follow-up.   

A second concern with the use of readmission as a performance indicator is that 

despite the expectation that service-providers improve practice to manage readmissions, 

the evidence base to guide service-providers to meet this objective is limited.  To reduce 

unplanned readmissions it is first necessary to identify key patient- and treatment-

related factors that influence readmission rates.  Subsequently, a system-wide approach 

is required to develop and implement effective strategies to target the identified risk 

factors of readmission (Hyland, Hoey, Finn, & Whitecross, 2008).  Although effective 

strategies to reduce readmission have been identified, these strategies tend to be focused 

on the discharge and post-discharge periods, with limited evidence on quality 

improvement initiatives that can be implemented during an admission.   

As there does not appear to be a strong foundation to support the use of 

readmission as an outcome indicator; this thesis is comprised of a series of studies that 

address these concerns about readmission to narrow the gaps in the literature.  

Thesis aims and outline 

The primary aim of this thesis is to clarify the usefulness of readmission as an 

indicator of earlier inpatient psychiatric care and contribute to the current evidence 

regarding quality improvement initiatives to reduce readmission.  Primarily, the thesis 

focuses on patients diagnosed with a mood disorder.  This thesis is comprised of two 

sections.  Section One consists of four chapters that aim to clarify the usefulness of 

readmission as an outcome indicator.  Specifically, Chapter One is a review of the 

current state of outcomes monitoring in Australian mental health services, with a 

specific focus on the use of readmission as a Key Performance Indicator (KPI).  Chapter 
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Two, the key findings of which have been published as a Brief Clinical Report Letter 

(Byrne, Hooke, Fieldhouse, De Felice, & Page, 2012), is an examination of the effect of 

including desirable readmissions on the usefulness of readmission as an outcome 

indicator.  The subsequent chapters in Section One (Chapters Three and Four), one of 

which has been published (Byrne, Hooke, & Page, 2010), re-examine the relationship 

between the quality of an admission (as indicated by symptom improvement during the 

admission) and readmission while accounting for planned readmissions, sample 

characteristics and length of follow-up.  Given the difficulties associated with 

identifying planned readmissions from hospital databases, the studies in Section One 

that examine planned readmissions were conducted by examining patients treated with 

electroconvulsive therapy (ECT) as a case.  ECT is an effective psychiatric treatment 

that involves the application of electrodes to the head to induce a generalized seizure 

while the patient is anesthetized (Kellner, Pritchett, Beale, & Coffey, 1997).  

Importantly, unlike planned readmissions for other purposes, planned readmissions that 

follow an admission for ECT can be identified from hospital databases.  Accordingly, 

the specific aims of Section One were to determine:  

First, the effect of including planned readmissions in analyses that use 

readmission rate as an indicator of outcome by examining patients treated with ECT as a 

case.   

Second, whether readmission to psychiatric hospital is reflective of the quality of 

an earlier admission, as indicated by symptom improvement during the index 

admission, while accounting for planned readmissions.  Again, patients treated with 

ECT were examined as a case. 

Third, whether the relationship between symptom improvement and readmission 

is masked by methodological factors, including sample characteristics and follow-up 

period. 
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Overall, Section One demonstrated that it is possible and meaningful for mental 

health service-providers to endeavor to reduce unplanned readmissions.  Accordingly, 

Section Two contributed to the evidence base that can guide hospitals to meet this 

objective of reducing readmission by identifying service-related risk factors and hospital 

processes that may influence readmission.   

Section Two is comprised of three chapters, beginning with Chapter Five, which 

is a review of the risk factors of readmission and processes and strategies currently 

available to the service-provider to reduce readmission.  Further to this, Chapters Six 

and Seven investigated specific hospital processes that may reduce unplanned 

readmissions, either directly or by maximizing the likelihood of planned readmissions, 

as planned readmissions for continuation therapy have been associated with less 

subsequent unplanned readmissions (O'Connor et al., 2010).  Hospital processes to 

reduce readmission were examined for two patient samples.  The first sample included 

inpatients treated with ECT during the index admission, and the second sample included 

patients who participated in group psychotherapy during the index admission.  As 

strategies to reduce the risk of readmission may need to be specific to patient groups, 

the hospital processes examined for the two patient groups differed.  Specifically, 

Section Two of this thesis is comprised of one unpublished and one published 

manuscripts (Byrne, Fieldhouse, Hooke, De Felice, & Page, 2012; Byrne, Hooke, 

Newnham, & Page, 2012) with the specific aims to determine: 

First, the contribution of treatment-related factors during an index admission for 

ECT on the likelihood of subsequent planned readmissions for continuation therapy. 

Second, the effect of monitoring progress during the index admission and 

providing feedback to patients and clinicians about progress during group 

psychotherapy on the risk of subsequent unplanned readmission. 
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In conclusion, the thesis will discuss the nature of readmission as an outcome 

indicator, make recommendations about its use and contribute to the current knowledge 

of hospital processes to reduce the risk of readmission.  
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Chapter One 

The cost of readmission 

One goal when providing mental health services is to ensure the provision of 

both effective and efficient treatments.  A hospital readmission may represent a 

significant burden to the patient and their family, the service provider and insurance 

provider, as well as the wider health care system.  For the patient, readmission often 

occurs in the face of a relapse of psychiatric illness, and therefore may represent a 

profound interruption (both personal and financial) to their lives (Øiesvold et al., 2000) 

and the lives of their family.  For the service provider, insurer, and wider health care 

system, readmissions may increase costs and strain already stretched resources.  This is 

particularly relevant for Australia where the cost of admissions is ever increasing and 

the number of available psychiatric beds is decreasing.  The situation presents a 

challenge to use the available beds wisely. 

The average cost of a psychiatric admission in Australia increased by 68% from 

1992 (AUD$410 per patient per day; Department of Health and Ageing, 2007) to 2007 

(AUD$687; Department of Health and Ageing, 2007).  The total burden of this increase 

is significant given there are approximately 322,110 psychiatric admissions in Australia 

per year (based on 2005-06 data; Council of Australian Governments, 2008) and the 

demand for mental health services is growing across all Australian states and territories 

(Department of Health and Ageing, 2010).  Further, the number of available beds for 

patients with longer-term, severe mental illness decreased by 63% between 1993 and 

2008 (Department of Health and Ageing, 2010) despite a population increase of over 

20% during the same time period.  In part, this decrease in beds may be attributed to the 

deliberate restructuring of the provision of inpatient psychiatric services from stand-

alone psychiatric hospitals to general hospitals, implemented in accordance with the 

1992 National Mental Health Strategy (Department of Health and Ageing, 2010).  
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Nevertheless, the pressure on psychiatric beds has been longstanding.  Over the 30 years 

preceding the Strategy the number of beds decreased by approximately 22,000 while 

disproportionately few alternative services were developed to replace previous services 

(Department of Health and Ageing, 2010).    Given the costs associated with 

readmission, it is not surprising that readmission rate has been introduced as a quality 

indicator in the context of increasing focus on monitoring the efficiency and 

effectiveness of mental health services (NMHWG Information Strategy Committee 

Performance Indicator Drafting Group, 2004).  Prior to discussing the use of 

readmission as a quality indicator, a broader introduction to outcomes monitoring is 

required.   

Outcomes monitoring in mental health 

Outcomes monitoring is “the use, in a systematic and ongoing way, of standard 

instruments that assess aspects of mental health for the purpose of promoting the care of 

service recipients” (p. 1, Trauer, 2010). Since its beginnings in the 1980s, outcomes 

monitoring in mental health has gained increasing attention (Trauer, 2010).  Monitoring 

systems are now established in several countries (e.g., Department of Health, 2001; 

Eager, Trauer, & Mellsop, 2005; Ohio Mental Health Outcomes Task Force, 1999).  

Although reference will be made to international outcomes monitoring as relevant, 

outcomes monitoring in Australia is the focus of the present thesis.  

In Australia, outcomes monitoring for public mental health services began to be 

introduced with the implementation of the National Mental Health Plan in 1992.  In 

part, the impetus for the Plan was concern about poor service quality in public mental 

health (Department of Health and Ageing, 2010).  The private mental health sector has 

moved rapidly and routine measures have been collected at admission and discharge in 

all private hospitals since 1995.  These measures, which include both clinician- and 

patient-rated measures, allow evaluation of outcomes and quality improvement 
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activities (Morris-Yates & Page, 2010), with 98% of all private hospitals with a 

psychiatric unit involved in the national data collection (Department of Health and 

Ageing, 2010).  To enable the performance of mental health services to be monitored, 

the Plan placed a strong emphasis on Key Performance Indicators (KPIs; Department of 

Health and Ageing, 2010). All states and territories now report on KPIs publicly via the 

National Mental Health Report (NMHWG Information Strategy Committee 

Performance Indicator Drafting Group, 2004).  

The KPIs used in Australia aim to measure efficiency and effectiveness.  

Efficiency indicators account for spending on service delivery, while effectiveness 

indicators assess how well outcomes are achieved (Department of Health, 2011). In 

2005, readmission to psychiatric hospital was proposed as an indicator of effectiveness 

(NMHWG Information Strategy Committee Performance Indicator Drafting Group, 

2004).   

Readmission as an outcome indicator: The rationale 

From the perspective of the KPI Drafting Group (NMHWG Information 

Strategy Committee Performance Indicator Drafting Group, 2004), a psychiatric 

readmission is typically viewed as an adverse outcome as it is costly and signals the 

need for a high level intervention.  Therefore, readmission is interpreted as indicative of 

a severe relapse or a failure of the initial treatment.  Accordingly, readmission is taken 

to reflect inadequacies with the index inpatient treatment (admission) (NMHWG 

Information Strategy Committee Performance Indicator Drafting Group, 2004), with the 

underlying premise being that if the index admission was adequate, the readmission 

would not have occurred (Lyons et al., 1997; NMHWG Information Strategy 

Committee Performance Indicator Drafting Group, 2004).  This applies particularly to 

readmissions that occur shortly after discharge, as readmissions over the longer term are 

considered to be more a function of patient and illness characteristics (such as the 
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cyclical course of the illness) than by hospital factors (Durbin, Lin, Layne, & Teed, 

2007; Lyons et al., 1997).  Accordingly, readmission rate is typically calculated over the 

28 days (e.g., Australia, New Zealand; NMHWG Information Strategy Committee 

Performance Indicator Drafting Group, 2004; Northern DHB Support Agency, 2010) or 

30 days following discharge (e.g., Canadian Institute for Health Information, 1999).   

From a clinical perspective, this is considered a reasonable time period to expect no 

readmissions to occur (Hyland et al., 2008) if one assumes the index admission 

achieved its objectives.   

Readmission as an outcome indicator: The use 

Readmission rate is one of the most widely used KPIs in Australia and is now 

reported in all Australian jurisdictions (NSW Department of Health, 2012).  

Readmission is also used as an outcome indicator internationally, including in the 

United States (e.g., Neale et al., 2004), Canada (Canadian Institute for Health 

Information, 1999) and New Zealand (Northern DHB Support Agency, 2010) and 

performance targets for rates of readmission are being developed to flag poor practice in 

Australia (Australian Health Ministers, 2009).  This widespread use of readmission as a 

KPI may be facilitated by several advantages of readmission data.  Specifically, 

occurrences of readmission are commonly available from administrative data, have 

adequate data quality and rates are feasible to calculate and report (Montgomery & 

Kirkpatrick, 2002). More importantly, the widespread use of readmission as an outcome 

indicator may be due to the accumulating research that attributes readmission to the 

quality of earlier psychiatric care. 

Readmission as an outcome indicator: The research in support 

Reviews conducted by government health departments in Australia (Hyland et 

al., 2008) and internationally (Daly, Mason, & Goldacre, 2000) have (to some extent) 

supported the use of readmission as an outcome indicator based on their findings that 
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the quality of an admission is linked to subsequent readmission.  The several indicators 

of quality examined have been grouped by phase of hospitalization (Durbin et al., 

2007).  Pre-hospitalisation factors include participation in day treatment.  During-

hospitalisation factors include discharge readiness, length of stay, treatment alliance and 

family involvement in treatment.  Further, post-hospitalisation factors include locus of 

community care, assignment of a case manager and availability of outpatient providers 

(see Durbin et al., 2007 for a review). Additional indicators of quality are patient 

satisfaction with treatment (Druss, Rosenheck, & Stolar, 1999) and improvement in 

psychiatric symptoms during an admission (i.e., hospital outcome; Lyons et al., 1997).  

While acknowledging that the success of a hospitalisation is determined by multiple 

factors, a review of all these indicators of quality is beyond the scope of the present 

thesis.  Instead, the current focus will be on hospital outcome (i.e., symptom 

improvement during the admission) as the proxy for the quality of an admission.  This 

index is chosen because at the minimum, a successful admission (i.e., effective 

treatment) requires a reduction in patients presenting symptoms and improvements in 

functioning.  This is not to say that symptom reduction is a comprehensive indication of 

a quality admission, but arguably it is a minimum goal of any inpatient admission. 

There is evidence to suggest that symptom improvement during the index 

admission is predicative of readmission. Lauber, Lay and Rössler (2006) found that 

patients with greater symptom improvement during the first hospitalization for 

depression evidenced less readmissions over the five years following discharge. 

However, sociodemographic (age, gender, employment, living situation) and clinical 

variables (dual diagnosis, one or multiple episodes of unipolar depression, illness 

severity) did not significantly influence readmissions over the long-term. This work 

(Lauber et al., 2006) underscores the role of the hospital in subsequent readmission over 

the long term following discharge (5 years) and challenges the suggestion that 
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readmission is only a useful indicator over the short term (which is based on the notion 

that as the time to readmission increases variables associated with the index 

hospitalization become less important in influencing readmission while patient and 

illness characteristics become more important; Durbin et al., 2007; Lyons et al., 1997). 

Despite the extensive use of readmission as an outcome indicator, and 

accumulating evidence to justify this use, questions remain about the validity of 

readmission as an outcome indicator. Two key concerns about the use of readmission as 

an outcome indicator, that will now be discussed in turn, is that readmission 1) may not 

always be perceived as a negative outcome by the clinician, the patient or their family 

(Hyland et al., 2008), and 2) may not be reflective of a poor hospital outcome (Hyland 

et al., 2008; Lyons et al., 1997).  

Readmission as an outcome indicator: The concerns 

One concern with the use of readmission as an outcome indicator is that a 

readmission may not always be considered an undesirable outcome.  This may be the 

case when a readmission is planned (scheduled) as part of an ongoing management plan 

(NMHWG Information Strategy Committee Performance Indicator Drafting Group, 

2004).  In Australia, there is a lack of clarity about what constitutes a planned 

readmission but one example is a readmission for the purpose of providing continuation 

therapy, defined as treatment administered over the six months following the resolution 

of the acute episode to prevent relapse (Möller, Riedel, & Seemüller, 2011).  As the 

goal of continuation therapy is to maintain the therapeutic success of the acute phase 

(Möller et al., 2011), typically patients are ‘well’ at the time of readmission.  Another 

purpose of a planned readmission may be to monitor and provide support for a patient if 

medication is being tapered or withdrawn and the patient is expected to be unwell 

during the washout period.  Furthermore, readmissions may be planned as part of a 
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contingency plan if a patient has an event following discharge that may impact their 

mental health to the point that an admission is warranted.   

Planned readmissions differ considerably from unplanned readmissions in terms 

of purpose and cost.  Typically, unplanned readmissions occur in the context of a 

relapse or recurrence (i.e., return of symptoms satisfying full syndromal criteria which 

occurs during remission or recovery, respectively; Frank et al., 1991) and therefore 

reflect a renewed need for a high level intervention.  In comparison to unplanned 

readmissions, planned readmissions may be less resource intensive, with a shorter 

length of stay, and in the case of planned readmissions for continuation therapy, patients 

are typically well at the time of readmission.  Furthermore, planned readmissions have 

the potential to minimize poor outcomes in the future (such as further unplanned 

readmissions; O'Connor et al., 2010) and the associated costs, while unplanned 

readmissions increase costs and place pressure on resources (such as number of 

dedicated psychiatric beds; NMHWG Information Strategy Committee Performance 

Indicator Drafting Group, 2004).  

Given these differences in planned and unplanned readmissions, it is not 

surprising that the definition of readmission rate as a national outcome indicator for 

Australian mental health services refers specifically to unplanned readmissions 

(NMHWG Information Strategy Committee Performance Indicator Drafting Group, 

2004).  Nevertheless, in current practice, planned and unplanned readmissions cannot be 

distinguished as most databases do not have a variable to flag planned readmissions 

(NMHWG Information Strategy Committee Performance Indicator Drafting Group, 

2004), therefore, the term ‘unplanned’ has been removed from the definition (Callaly et 

al., 2010). This may compromise the accuracy of readmission rate as an outcome 

indicator.  Specifically, failure to differentiate planned and unplanned readmissions in 

the calculation of readmission as an outcome indicator may lead to overestimations of 
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“negative outcomes” following discharge, ultimately influencing the evaluations made 

about the performance of psychiatric services and effectiveness of treatments. The need 

to differentiate planned and unplanned readmissions in analyses of patient outcomes has 

been acknowledged in the medical literature (Kossovsky et al., 1999).  However, 

research on the effect of including planned mental health readmissions in analyses of 

treatment outcome is under examined, which may be attributed to the abovementioned 

difficulties with identifying planned readmissions from hospital databases (Callaly et 

al., 2010).  Such an examination may inform the usefulness of readmission as an 

outcome indicator.  However, further concerns about this KPI also require addressing. 

Another significant concern raised about the use of readmission as an outcome 

indicator is that readmission may not be reflective of the quality of the initial (index) 

admission (Hyland et al., 2008; Lyons et al., 1997). In part, the reason for this concern 

is that in addition to the abovementioned research suggesting that readmission may be 

reflective of a failure of the earlier admission (Durbin et al., 2007; Hyland et al., 2008; 

Lauber et al., 2006), other research often presents seemingly mutually contradictory 

findings.  This is the case with the research on the relationship between symptom 

improvement and readmission. 

Inconsistent with Lauber et al. (2006) who found symptom improvement was 

predicative of readmission, Lyons et al. (1997) found that the success of hospital 

intervention, as assessed by improvement during an admission on measures of acute 

psychiatric symptoms, does not influence readmission over the 30 days or 6 months 

following discharge.  Rather, those at risk of readmission were patients with greater 

impairments in self-care, more severe symptoms and more persistent illnesses (Lyons et 

al., 1997).  Accordingly, Lyons et al. (1997) cautioned against the use of readmission as 

an indicator of hospital success.  However, this caution may be premature as 
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methodological aspects of the study conducted Lyons et al. (1997) may account for the 

non-significant finding regarding symptom improvement and readmission.  

Specifically, Lyons et al. (1997) did not specify whether they differentiated 

between unplanned and planned readmissions in their analysis of predictors of 

readmission and therefore, it is possible that readmissions for planned purposes were 

included.  Possibly, (as described earlier) this may lead to overestimations of negative 

outcomes.  However, failure to account for planned readmissions may also make it 

difficult to find an association between the quality of an admission and subsequent 

readmission.  Specifically, a meta-analysis examining the association between the 

quality of medical surgical care and subsequent readmission found that substandard 

practice is significantly associated with readmission only when unplanned readmissions 

are included and “studies that include all readmissions without regard to whether they 

are planned or unplanned tend to have inconclusive results” (p. 35,  Ashton, Del Junco, 

Souchek, Wray, & Mansyur, 1997).  It is reasonable to expect that this finding 

generalizes to psychiatric readmissions.  Indeed, Lyons et al. (1997) proposed that 

readmission may be more reflective of the general admission policies of the hospital 

(rather than the quality of care) and suggested a more direct quality indicator could 

include an assessment of the medical necessity of all admissions. Similarly, Callaly et 

al. (2010) recognised the need to identify which readmissions are undesirable and the 

variables related with those readmissions. Thus, a re-examination of the relationship 

between the quality of an admission and readmission while accounting for planned 

readmissions is required. Furthermore, the discrepancies in the existing literature on the 

relationship between symptom improvement and readmission (Lauber et al., 2006; 

Lyons et al., 1997) may be accounted for by methodological differences between the 

two studies.   
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Reflective of the difficulties common to the research on the predictors of 

psychiatric readmission, there are considerable differences between the two studies that 

have examined the relationship between hospital outcome and readmission (Lauber et 

al., 2006; Lyons et al., 1997).  First, the samples were not comparable. Lyons et al. 

(1997) included consecutively admitted patients (of whom not all would be first 

admission patients), whereas Lauber et al. (2006) restricted the sample to first–ever 

admitted patients. Also, the diagnostic categories included in the samples differ.  Lauber 

et al. (2006) restricted the sample to patients with a single or recurrent unipolar 

depressive episode, whereas Lyons et al. (1997) included patients diagnosed with a 

range of psychiatric disorders. The differences in samples may account for the different 

findings for the two studies as readmission patterns (and risk factors for readmission) 

vary according to diagnostic group (Daniels, Kirkby, Hay, Mowry, & Jones, 2001) and 

psychiatric history (Callaly et al., 2010; Zhang, Harvey, & Andrew, 2011).  

Specifically, patients recovering from their first episode are at a critical juncture for the 

development of their disorder (Segal, Pearson, & Thase, 2003) and the risk of 

readmission is higher following the first admission compared to later admissions 

(Daniels et al., 2001).   

The conflicting findings may also be accounted for by the different follow-up 

periods examined by the two studies. Research suggests that the risk factors of 

readmission change as the illness evolves (Kessing, Andersen, & Mortensen, 1997).  

Furthermore, a study of the risk factors of readmission over 14 days, 1 year and 5 years 

following an inpatient admission, found that although most of the identified risk factors 

remained consistent across all follow-up periods (e.g., male gender and length of stay), 

hospital characteristics (i.e., accreditation level) were significantly associated with 

increased risk of readmissions only over 14 days and 1 year (Lin et al., 2010). Thus, it is 

possible that the influence of symptom improvement on readmission may vary 
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according to the length of follow-up.  Due to these differences in methods that may 

account for the different existing findings (Lauber et al., 2006; Lyons et al., 1997), it is 

difficult to delineate whether the quality of a psychiatric admission is related to 

subsequent readmission. Thus, a re-examination of the relationship between symptom 

improvement and readmission, while accounting for these methodological differences, 

may be an important step to understanding the usefulness of readmission as an outcome 

indicator.  

The present research program  

To summarise, the usefulness of readmission as an outcome indicator is 

questionable for at least two reasons.  First, the effect of not differentiating between 

planned and unplanned readmissions (which is the current practice) on the 

interpretations of readmission as an outcome indicator is unknown and therefore it is 

unclear how representative readmission rates are of negative outcomes.  Second, the 

extent to which readmission reflects an inadequate prior admission is unclear due to the 

possibility that methodological factors mask the relationship between symptom 

improvement and readmission.  Specifically, failing to differentiate between planned 

and unplanned readmissions may contribute to the finding that symptom improvement 

is not predicative of readmission (Lyons et al., 1997).  Further, differences between 

sample characteristics and follow-up periods examined by the previous studies may 

contribute to the discrepancies in existing findings.  Thus, in an effort to contribute to 

the current understanding of the usefulness of readmission as an outcome indicator, 

Section One of the current thesis has three primary aims. 

First, Chapter Two aimed to determine the effect of including planned 

readmissions in analyses that use readmission as an indicator of patient outcome. 
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Second, Chapter Three aimed to clarify whether readmission to psychiatric 

hospital is reflective of the quality of an earlier admission, while accounting for planned 

readmissions. The quality of an admission was measured by symptom improvement. 

Third, Chapter Four examined whether the relationship between symptom 

improvement during the index admission and subsequent readmission is dependent on 

methodological factors, including sample characteristics and follow-up periods. 

The present research program has been conducted at one private psychiatric 

hospital in Western Australia. Approximately half of all Australian individuals (i.e., 

nine million people) purchase private health insurance with government support through 

taxation in addition to having access to free public hospital care through the publicly 

funded universal health care system (Australian Government Department of Foreign 

Affairs and Trade, 2008).  Of the patients at the psychiatric hospital studied, a very 

small proportion (approximately 3.5%) fall in the lowest percentile of an index of 

socioeconomic advantage and disadvantage, based on census variables such as 

household income, employment and levels of education. 

Overall, by aiming to clarify whether readmission is a useful outcome indicator, 

Section One will contribute to the current understanding of whether it is possible and 

meaningful for mental health service-providers to endeavor to improve readmission.   
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Foreword 

The development and implementation of national performance indicators is seen 

as a healthy step for the health care system (Lyons et al., 1997) as information about 

performance indicators can be used to improve the quality of care.  Specifically, the 

information may be made publically available to compare service-providers with peer 

organizations, to influence consumer decisions, or financial incentives may be linked to 

improved performance (see Wobrock et al., 2009).  It may be detrimental to these 

processes if complex indicators are used without an understanding of their meaning 

(Lyons et al., 1997).   

One complexity with the use of readmission as an indicator of poor hospital 

performance is that not all readmissions are indicative of relapse or poor hospital care.  

For example, a comparison of the outcomes of depressed patients treated with ECT to 

those treated with antidepressants who were matched on age, severity and diagnosis 

found that the two treatment groups had similar relapse rates over 5 years, but the ECT-

treated group had more readmissions (Winokur, Coryell, Keller, & Scheftner, 1990).  

The authors suggest the discrepancy in the number of relapses and readmissions may be 

due to patients returning to hospital more frequently because of more successful prior 

treatments, rather than an increase in symptoms or new depressive episode (Winokur et 

al., 1990).   Indeed, it is well recognized that some hospital readmissions may be 

desirable, indicative of good quality (Wobrock et al., 2009) or service-responsiveness to 

patients in need (Callaly, Trauer, Hyland, Coombs, & Berk, 2011).  One situation where 

this is the case is short-term readmissions that have the potential to avoid lengthier 

admissions in the future (Wobrock et al., 2009), such as planned readmissions.   

Despite the differences between the types of readmission (i.e., planned and 

unplanned, scheduled and unscheduled, desirable and undesirable), typically planned 

readmissions cannot be identified from hospital databases and therefore may be 
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included in analyses of readmission as an outcome indicator.  This has the potential to 

compromise the usefulness of readmission as an outcome indicator, by leading to 

overestimations of negative outcome following discharge.  However, the effect of 

including planned psychiatric readmissions in evaluations of readmission as an outcome 

indicator has not been examined, possibly due to difficulties with identifying planned 

readmissions.   

Chapter Two proposes that an examination of the effect of planned readmissions 

on the usefulness of readmission as an outcome indicator may be feasible by examining 

patients treated with Electroconvulsive Therapy (ECT) as a case.  Prior to discussing 

how this examination is possible, a broader introduction to ECT is required.  

ECT is a psychiatric treatment that involves the application of electrodes to the 

head to induce a generalized seizure while the patient is anesthetized (Kellner et al., 

1997).  A course of ECT treatment involves, on average, 8 treatments administered over 

3 weeks, although the number of treatments varies between each patient as determined 

by clinical improvement and the presence and severity of side effects (Trevino, 

McClintock, & Husain, 2010).  ECT is considered an effective short-term treatment for 

severe depression (The UK ECT Group, 2003), with response rates ranging from 70% 

to 90% for patients with major depression (see Trevino et al., 2010).  The beneficial 

effects of ECT are established in clinical trials (e.g., Pluijms, Birkenhager, Huijbrechts, 

& Moleman, 2002; Rosenquist & McCall, 2007; The UK ECT Group, 2003), and 

community settings (e.g., Prudic, Olfson, Marcus, Fuller, & Sackeim, 2003).   However, 

as ECT is reserved for patients with severe and persistent psychiatric disorders 

(primarily major depression; Chanpattana, 2007), relapse following ECT is common 

(see Bourgon & Kellner, 2000 for a review).  Therefore, continuation therapy is 

essential following an admission with a successful course of ECT to prevent relapse 

(American Psychiatric Association Committee on Electroconvulsive Therapy, 2001). 
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One viable form of continuation therapy following a successful course of ECT is 

continuation ECT (C-ECT), defined as ECT administered during the six months 

immediately after resolution of the acute episode to maintain the improvements gained 

from the acute ECT course (American Psychiatric Association Committee on 

Electroconvulsive Therapy, 2001).  C-ECT is a cost-effective (Aziz, Mehringer, 

Mozurkewich, & Razik, 2005) and valuable treatment option to prevent relapse (see 

Trevino et al., 2010 for a review).  C-ECT can be administered on an inpatient or 

outpatient basis (American Psychiatric Association Committee on Electroconvulsive 

Therapy, 2001).  Therefore, depending on the admission practices of the psychiatric 

service, several planned readmissions may be required for C-ECT following the 

admission for the index ECT course.    

Readmissions for C-ECT are one example of a desirable readmission as the 

readmission is brief, patients are well (i.e., in remission) at the time of readmission and 

the planned readmission has the potential to minimize future relapse.   Importantly, 

unlike planned readmissions for other purposes that are difficult (and sometimes 

impossible) to identify (Callaly et al., 2010), readmissions for C-ECT can be identified 

from hospital databases based on information about the length of an admission, the 

details of the ECT treatment and the time-period between the index admission and 

readmission.  

Accordingly, it was possible in Chapter Two to examine the effects of including 

planned readmissions for C-ECT on interpretations of outcomes based on readmission 

rates.  In this way, patients treated with ECT are examined as a case to begin to inform 

the broader concern of the effect of planned readmissions on the usefulness of 

readmission as an outcome indicator.  Of note, planned readmissions for purposes other 

than C-ECT could not be identified and therefore the effects of planned readmissions 
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illustrated in Chapter Two are expected to be an underestimation of the actual effects of 

planned readmissions on readmission data.   

Two evaluations were conducted to compare the patterns of readmission for 

depressed patients treated with ECT to those not treated with ECT.  Readmissions for 

C-ECT were included in the first evaluation and excluded in the second.  It was 

hypothesized that failure to exclude readmissions for C-ECT in the calculation of 

readmission as an outcome indicator would lead to overestimations of “negative 

outcomes” following discharge.   
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Chapter Two 

Readmission to psychiatric hospital following treatment for depression with 

electroconvulsive therapy: The effect of planned readmissions
1
 

Abstract 

Objectives: Some research which uses readmission as an indicator of the quality of 

psychiatric treatment does not account for readmissions that are planned for the purpose 

of ongoing treatment.  As including all readmissions may lead to overestimations about 

negative outcomes following discharge, our aim was to assess the effect of planned 

readmissions on patterns of readmissions for patients treated with electroconvulsive 

therapy (ECT).  Methods: A naturalistic historical study compared the patterns and 

predictors of readmission over the six months following discharge for depressed ECT-

treated patients (N=210) to depressed patients not treated with ECT (N=1798), while 

accounting for the effect of planned readmissions.  Group differences in readmission 

were examined with survival analyses and predictors of readmission were examined 

with Cox regression analyses.  Results: Initial survival analyses revealed that ECT-

treated patients had more readmissions over six months compared to patients not treated 

with ECT. However, after accounting for planned readmissions, the differences in 

readmission for the two groups became non-significant.  Limitations: These data may 

underestimate readmission rates as readmissions to psychiatric hospitals other than the 

one studied were not examined. Conclusions: Readmission is a complex outcome 

indicator.  Not accounting for planned readmissions may lead to overestimations of 

negative outcome. 

                                                           
1 Chapter Two is an extended version of the following publication: Byrne, S. L., Hooke, G. R., 

Fieldhouse, B., De Felice, C. N., & Page, A. C. (2012). Readmission to psychiatric hospital 

after treatment for depression with electroconvulsive therapy: The effect of planned 

readmissions. [Letter to the editor]. Journal of ECT, 28, e12-e13 (see Appendix A). 
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Readmission to hospital is a commonly used index of the effectiveness of many 

psychiatric treatments, and Electroconvulsive Therapy (ECT) is no exception (e.g., 

Homan, Lachenbruch, Winokur, & Clayton, 1982). Readmission can reflect a renewed 

need for a high level intervention and is, therefore, considered to reflect a poor outcome.  

However, readmission may not always be indicative of treatment failure or an 

exacerbation of symptoms.  A readmission may be part of an ongoing management 

plan, where an acute admission is designed to avoid a longer admission in the future or 

prevent an adverse outcome (e.g., suicide attempt).  One such situation could be when 

ECT is used to treat depression or prevent relapse. 

However, before considering the limitations of readmission as an outcome 

indicator, it is important to note that readmission rates are commonly used as an 

outcome indicator in ECT evaluations.  Readmission has been used to compare the 

relative benefits of different relapse prevention treatments administered following a 

successful acute ECT course, such as antidepressant medications and continuation-ECT 

(e.g., ECT administered during the six months immediately after resolution of an acute 

episode to prevent relapse; American Psychiatric Association Committee on 

Electroconvulsive Therapy, 2001).  Readmission rates have also been used to compare 

the outcomes of ECT relative to other treatments for depression. However, the 

published comparative readmission rates between patients who have completed an acute 

course of ECT and patients who have not been treated with ECT do not paint a clear 

picture.  Some research suggests that patients who receive ECT are twice as likely to be 

readmitted over the six months post discharge compared to patients who do receive 

ECT (Ng, Amer Siddiq, Salina, Koh, & Zuraida, 2009).  However, Homan et al. (1982) 

found that ECT patients had lower rehospitalization rates after six months compared to 

patients treated with antidepressants (11% and 17%, respectively).  Readmission rates 

may vary due to how readmission is interpreted. 
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Typically, readmission is taken to mean that the previous hospitalization has 

failed or the patient has had a relapse or recurrence (i.e., return of symptoms satisfying 

full syndromal criteria which occurs during remission or recovery, respectively; Frank 

et al., 1991). Thus, in research comparing treatments, the treatment associated with 

fewer readmissions over the follow-up is considered as the more ‘effective’ treatment. 

However, readmission is not always indicative of a relapse or recurrence.  Winokur et 

al. (1990) compared the outcomes of depressed patients treated with ECT to those 

treated with antidepressants who were matched on age, severity and diagnosis.  

Interestingly, over the five year follow-up, although the two treatment groups had 

similar relapse rates, the ECT-treated group had more readmissions.  The authors 

suggest this discrepancy between the number of rehospitalizations and relapses may be 

due to patients returning to hospital more frequently because of more successful prior 

treatments, rather than an increase in symptoms or new depressive episode (Winokur et 

al., 1990).   This study makes it explicit that not all readmissions are indicative of 

relapse. In so doing, they query the assumption that readmission necessarily reflects a 

negative outcome and poses the question, why might a patient who is considered to be 

‘well’ be readmitted? 

Patients classified as being in full remission (i.e., a relatively brief period, 

typically of six months, whereby the patient is asymptomatic and has no more than 

minimal symptoms; Frank et al., 1991) or recovery (i.e., a remission that lasts for more 

than six months; Frank et al., 1991) may be readmitted for maintenance psychiatric care.  

Frank et al. (1991) suggested that patients in full remission or recovery may require 

ongoing treatment, although the intensity of treatment may be reduced or focused on 

maintaining the well state.  Arguably, this continued care may require several 

readmissions.  As mentioned, this is evident for patients treated with ECT, whereby 

patients may receive C-ECT to maintain the improvements gained from the acute ECT 
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course (American Psychiatric Association Committee on Electroconvulsive Therapy, 

2001).  C-ECT can be administered on an inpatient or outpatient basis (American 

Psychiatric Association Committee on Electroconvulsive Therapy, 2001) and therefore 

may require several readmissions following the index admission for acute ECT, despite 

the patient being well (i.e., in remission or recovery).  Also, it is not uncommon to taper 

ECT treatments at the end of a course, rather than abruptly cease ECT.  In such cases, 

patients may be readmitted for the final ECT treatments in that course.  Arguably, at 

readmission these patients would also be considered well and therefore including them 

in analyses as relapsed may lead to overestimations about negative outcomes following 

discharge. These differences may explain variations in reported readmission rates.   

Given the aforementioned problems, our aim was to assess the effect of planned 

readmissions (for ongoing treatment whereby the patients are well rather than 

readmissions to treat an exacerbation of symptoms) on readmission patterns, by 

exploring ECT as a case. To accurately assess the effect of planned readmissions on 

readmission, demographic and clinical variables which may influence readmission were 

identified and adjusted for. As the practice of ECT varies between different services and 

this may influence readmission rates, this study endeavored to minimize the effect of the 

practice of ECT on readmission by studying a sample from a single private treatment 

setting.  Approximately half of all Australian individuals (i.e., nine million people) 

purchase private health insurance with government support through taxation in addition 

to having access to free public hospital care through the publicly funded universal 

health care system (Australian Government Department of Foreign Affairs and Trade, 

2008).   
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Materials and Method 

Participants 

The sample included inpatients who were admitted to a private psychiatric 

hospital in Western Australia over an 11 year period and had a primary diagnosis 

classified according to the ICD-10 main diagnostic criteria as depressive episode (F32; 

23.1%) or recurrent depressive disorder (F33; 76.9%).  Patients were excluded from 

analyses if they had a one day length of index admission or died over the six month 

follow-up.  

The sample was classified into subgroups according to whether they completed a 

course of ECT at the index admission.  On average, patients in this sample who were 

treated with ECT received 6.8 ECT treatments during an admission.  However, to 

ensure that patients had sufficient exposure to ECT, patients were assigned to the ‘ECT 

Course’ group (N=210) if they received five or more ECT treatments during their index 

admission (i.e., the first admission to the hospital during the study’s time window).  

Patients who received less than five ECT treatments were included in the ‘No ECT 

Course’ group (N=1798).  See Table 1. for the demographic and clinical characteristics 

of the two groups. 

Measures and Procedure 

The predictor variables of interest were obtained from information routinely 

collected at admission and the Health of the Nation Outcome Scale (HoNOS; Wing et 

al., 1998) collected at admission and discharge.   Questionnaire data are collected at the 

hospital as part of an ongoing program of evaluation and written informed consent is 

obtained upon admission.  The research was approved by the University of Western 

Australia Human Research Ethics Committee and carried out in accordance with the 

Declaration of Helsinki. 
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The demographic and clinical information included age, gender, prior inpatient 

admissions, length of index admission, primary diagnosis, presence of a secondary 

diagnosis (affective, behavioural, neurotic, organic, substance) and presence of a 

secondary personality diagnosis.  Primary and secondary diagnoses were classified by 

each patient’s treating psychiatrist according to the ICD-10 main diagnostic criteria 

(National Centre for Classification in Health Publications, 2002). 

The HoNOS (Wing et al., 1998) is a 12-item clinician-rated measure covering 

behavioural, social and cognitive problems over the two weeks prior to admission and 

the 72 hours prior to discharge.  Total scores range from 0 to 48, with higher scores 

representing greater problems.  The HoNOS is sensitive to treatment change (Page, 

Hooke, & Rutherford, 2001), has good construct validity (Wing et al., 1998) and 

moderately high internal consistency as it assesses a diverse range of symptom clusters 

(Page et al., 2001).  The total score on the HoNOS at admission and discharge provided 

a measure of symptom severity at admission and discharge and an item which assesses 

problems with hallucinations was also obtained from the HoNOS.  

Results 

Equivalence of treatment groups 

There were no significant differences between groups in gender (χ
2 

(1) = 0.28, p 

>. 05), secondary personality diagnoses (χ
2 

(1) = 0.35, p > .05), and severity of 

symptoms at admission (t (1927) = -0.42, p > .05) and discharge (t (1927) = 0.26, 

p>.01) (see Table 1.).  However, on average the patients in the ECT Course group were 

older (t (2006) = -6.90, p < .01) and had a longer length of index admission (t (2006) = -

16.94, p < .01) compared to the No ECT Course group.   Predictably, the odds of having 

psychotic depression according to the ICD-10 diagnostic criteria (F32.3, F33.3; 

National Centre for Classification in Health Publications, 2002) was 3.4 times higher for 
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the ECT Course group compared to the No ECT Course group (χ
2 

(1) = 30.80, p < .01) 

and the odds of having two or more prior admissions were 3.3 times higher for the ECT 

Course group compared to the No ECT Course group (χ
2 

(2) = 16.34, p < .01).  Also, the 

odds of having at least one secondary diagnosis were 1.5 times higher for the No ECT 

Course group compared to the ECT Course group (χ
2 

(1) = 5.57, p < .05) (see Table 1.).  

Prior to examining the effect that differences between the groups may have on 

readmission, the patterns of readmission for the two groups were compared.  

Comparison of readmission rates for non-ECT treated and ECT-treated patients 

To compare patterns of readmission for patients treated with and without a course 

of ECT at their index admission, survival (i.e., readmission free) curves were 

constructed for the two treatment groups using Life Tables analysis and compared using 

the Wilcoxon test.   

Within the six months (i.e., 180 days) following discharge, 27% of the No ECT 

Course group and 38% of the ECT Course group were readmitted (see Figure 1a.) and 

the difference between the survival curves was significant (p < .01).  Thus, if these data 

were interpreted at this point, it might be concluded that patients treated with ECT are 

more likely to be readmitted and hence ECT is a less effective treatment or that the 

patients treated with ECT are more likely to be ‘medication resistant’. 

Explaining the differences in readmission for No ECT Course and ECT Course groups 

To examine the extent to which group differences (see Table 1.) and variables 

which may influence readmission accounted for the differences in readmission for the 

two groups, a Cox Proportional Hazards model was applied to the data.  Cox 

proportional hazards model allows evaluation of the treatment effects on readmission 

while accounting for the heterogeneity among groups.  In this model, the dependent 

variable is the probability of being readmitted, given that patients have survived up to a 
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particular point in time (i.e., hazard ratio).  The independent variables included the ten 

predictors discussed in the method (entered into the first block) and treatment group 

(entered into the second block).  A logarithmic transformation reduced the skew of 

length of index admission.  The proportionality of hazards assumption was met as the 

logarithms of the cumulative hazard functions for the two groups were constant over 

time. 

After adjusting for the ten covariates, the effect of treatment (ECT Course vs No 

ECT Course) on readmission rates (hazard ratio) remained statistically significant, 

consistent with Figure 1a (see Table 2.).  Specifically, completing a course of ECT at 

the index admission was associated with a 14% increase in the risk of readmission 

compared to not completing an ECT course after adjustment for other explanatory 

variables (estimated hazard in the ECT Course group is 1.41 of that of the No ECT 

Course group).  

All of the covariates, except severity of symptoms at admission, psychosis, 

secondary diagnosis and secondary personality diagnosis predicted survival time (see 

Table 2.).  The greatest contribution was by length of admission; each one unit increase 

in log length of stay increases the risk of readmission 1.9 times.  Additionally, increased 

hazard ratios (i.e., decreased survival time) was associated with being female, younger 

age, more prior inpatient admissions, a higher HoNOS score at discharge and more 

problems with hallucinations (see Table 2). 

As the differences in readmission patterns for ECT Course patients and No ECT 

Course patients was not explained by differences in the groups’ demographic and 

clinical characteristics, it was possible to examine the extent to which readmissions for 

C-ECT influenced readmission patterns.  Patients who were treated with a course of 

ECT at their index admission and received C-ECT at their first readmission were 
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identified and removed from the ECT Course group
1
.  A third treatment group was 

created to include these 22 patients (C-ECT).  Survival curves were reconstructed for 

the three treatment groups, using Life Tables analysis and compared using the Wilcoxon 

test.  The survival curve for the No ECT Course group was included in the analysis so a 

direct comparison could be made to the other treatment groups, however the curve 

remained the same as in Figure 1a. Within the six months following discharge, 31% of 

patients in the ECT Course group were readmitted (see Figure 1b.) and the difference 

between the survival curves of the No ECT Course group and the ECT Course group 

was non-significant (p > .05).  Thus, removing C-ECT patients from the ECT group 

resulted in a decline in the proportion of ECT patients readmitted and therefore a non-

significant difference in readmission between ECT Course and No ECT Course groups.   

Of the patients in the C-ECT group, 95% were readmitted within six months following 

discharge (see Figure 1b.). This high proportion of readmitted patients in the C-ECT 

group is expected, as the classification of patients into the C-ECT group requires 

readmission. 

Discussion 

The primary aim of this study was to assess the effect of planned readmissions 

on readmission patterns for patients treated with ECT.  In doing so, the patterns of 

readmission in Australia for depressed patients treated with ECT to those not treated 

with ECT were compared while assessing the effect of group differences on 

readmissions. The key finding was that although patients treated with ECT had 

significantly more readmissions over the six months following discharge compared to 

patients not treated with ECT, even when group differences were adjusted for, this 

difference in readmission rates became non-significant when planned readmissions were 

                                                           
1
 C-ECT patients were identified by a one day length of stay whereby they received one ECT treatment. 
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accounted for.  This highlights the importance of accounting for planned readmissions 

when using readmission as an outcome indicator.  

Analyses conducted prior to accounting for readmissions for C-ECT revealed that 

patients treated with ECT had significantly more readmissions over the six months 

following discharge compared to patients not treated with ECT (38% and 27%, 

respectively).  However, on average the patients in the ECT group were older, had a 

higher prevalence of psychotic depression, a longer index admission and more prior 

admissions.  These differences were expected as patients treated with ECT tend to be 

‘medication resistant’ and have severe depression (American Psychiatric Association 

Committee on Electroconvulsive Therapy, 2001) which may be reflected in the longer 

length of index admission and greater number of prior admissions.  Also, the efficacy of 

ECT increases with psychotic depression (Petrides et al., 2001) and advancing age (Flint 

& Gagnon, 2002).  Nevertheless, given that the risk of readmission is higher for patients 

with a longer length of stay (Byrne et al., 2010; Hodgson, Lewis, & Boardman, 2001), 

more prior inpatient admissions (Homan et al., 1982; O'Leary & Lee, 1996) and 

psychotic depression (O'Leary & Lee, 1996), it was necessary to reassess the effects of 

treatment on readmission while adjusting for these differences.   

Importantly, after adjusting for these group differences and other variables known 

to influence readmission, patients treated with ECT were still at an increased risk of 

readmission (14%) compared to patients not treated with ECT.  Given readmission often 

reflects a poor outcome, interpretation of these findings at this point may lead one to 

conclude ECT is the less effective treatment or patients treated with ECT more are 

‘medication resistant’.   However, these analyses included patients readmitted for C-

ECT.  As the purpose of C-ECT is to maintain the improvements gained from the acute 

ECT course, patients readmitted for C-ECT are in clinical remission at the time of 

readmission (American Psychiatric Association Committee on Electroconvulsive 
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Therapy, 2001).  Therefore, prior to drawing conclusions about the readmission patterns 

for ECT patients, it was necessary to examine the effect of readmissions for C-ECT on 

readmission.   

Interestingly, contrasting results were found when readmissions for C-ECT were 

accounted for.  Removing the patients who were readmitted for C-ECT from the ECT 

Course group resulted in a decline in the proportion of ECT patients readmitted from 

38% to 31%.  Accordingly, the differences in readmission patterns (i.e., survival curves) 

for ECT Course and No ECT Course groups became non-significant.  Unlike 

conclusions drawn from the initial analyses, this finding suggests that the outcomes of 

ECT following discharge are comparable to those of other treatments for depression.  

Although only 10% of patients who received a course of ECT were readmitted for C-

ECT, it is evident that decisions about the inclusion of this small group of patients in 

data analyses are important in influencing interpretations regarding the outcomes of 

treatments for depression.  In addition to the implications these findings have for ECT 

research, the implications also extend more broadly to research that uses readmission as 

an outcome indicator.  

The present findings demonstrate an example of the effect of planned 

readmissions (C-ECT) on results and subsequent interpretations in outcomes research. 

The effect of planned readmissions on readmission data is also evident in medical 

research (e.g., Ashton & Wray, 1996) and arguably evident for psychiatric treatments 

other than ECT.  Given readmission is a commonly used indicator of the quality of 

psychiatric hospitalizations (National Committee for Quality Assurance, 1993), future 

research is required to examine the extent to which planned readmissions impact 

readmission data in other areas.  Additionally, consistent with medical research (e.g., 

Ashton & Wray, 1996) the present results suggest that patients readmitted for C-ECT 

need to be identified and analyzed separately from patients readmitted for treatment of 
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exacerbation of symptoms.  Some research has accounted for C-ECT.  For example, 

Little et al. (2004) excluded patients who had received continuation or maintenance 

ECT from analyses on readmission.  Also, some research specifies that the readmissions 

examined were required because of an exacerbation of symptoms as indicated by 

outcome measures (Nakajima et al., 2009).  However, the operational criteria employed 

to identify the stages of depression (e.g., remission) is often based on Hamilton 

Depression Rating Scale (see Frank et al., 1991).  As this measure is not routinely 

employed in Australian hospitals, research is required to define operational criteria to 

differentiate between relapse, remission, relapse and recurrence for outcome measures 

more routinely used in Australia such as the HoNOS (Wing et al., 1998), The Mental 

Health subscales of the Medical Outcomes Questionnaire Short Form  (SF-36; Ware, 

Snow, Kosinski, & Gandek, 1993) and the Kessler-10 (K-10; Kessler et al., 2003).  

Such operational criteria have the potential to be applied broadly to readmission 

research to clarify the purpose of each readmission.   In addition to demonstrating the 

effect of planned readmissions on readmission patterns, this study also provided data on 

the patterns of readmission for ECT patients compared to patients not treated with ECT.   

The non-significant difference in readmission rates for ECT-treated patients 

compared to patients not treated with ECT is consistent with the findings of early 

research.  Homan et al. (1982) found 11% of ECT-treated patients, 15% of ECT and 

antidepressant-treated patients and 17% of antidepressant-treated patients were 

readmitted after six months from discharge and Avery and Winokur (1978) found 5.1% 

of ECT-treated patients and 5.2% of antidepressant-treated patients were readmitted 

over six months.  Notably, the readmission rates in these earlier studies are considerably 

lower than the readmission rate in this study.  However, the six month readmission rate 

for ECT-treated patients in the present study (31%) is comparable to that reported by Ng 

et al. (2009; 30% of patients readmitted) and lower than that reported by Robertson and 
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Eagles (1997; 53% of patients readmitted).  Furthermore, the 30 day readmission rate in 

the present study is 12% and 13% for the No ECT and ECT Course group, respectively.  

This reflects Durbin et al.’s (2007) review which concluded that performance targets for 

30 day readmission rates range between 7 and 18%.  Nevertheless, given the differences 

in the practice of ECT over time and across countries, health care systems and treatment 

providers, it is difficult to directly compare the readmission rate following ECT in the 

present study to past research.  Although this study provides data on the readmission 

patterns over the short-term for patients treated with ECT in Australia, the primary aim 

of this study was to examine the effect of planned readmissions on readmission data.   

Several limitations require acknowledgement.  First, these data do not account 

for readmission to hospitals other than the one studied.  As patients may be readmitted 

to other psychiatric hospitals, these data may underestimate readmission rates.  

However, this study is comparable to other research which largely examines 

readmission to the same facility.  Second, the ECT group had a smaller sample size than 

the No ECT group, and although C-ECT patients were removed from the ECT group, a 

similar review could not be performed for the No ECT group, which may produce bias.  

Third, our sample was obtained from one private psychiatric hospital.  Although a large 

proportion of Australian individuals purchase private insurance (approximately 45%; 

Private Health Insurance Administration Council, 2008), it remains unknown whether 

these results generalize to patients treated in the public system.  However, one 

advantage of examining a single private treatment setting is the sample remained 

constrained in terms of the effect of differences in the practice of ECT on readmission, 

which allowed a clearer examination of the effect of C-ECT on readmission data. 

Nevertheless, future research is required to examine whether these results replicate 

across settings.  Finally, although previous research has considered five ECT treatments 

as adequate treatment (Homan et al., 1982), as this study did not control for each 
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patient’s response to ECT patients may have been classified in the ECT Course group 

but may not have adequately responded to ECT.  Similarly, a proportion of patients who 

received less than five ECT treatments may have adequately responded to ECT but been 

included in the No ECT Course group. 

This study highlighted one of the complexities of using readmission as an 

indicator of the quality of hospitalizations.  Although readmission may be a useful 

outcome indicator, it is evident from this study which used ECT as a case, that failure to 

account for planned readmissions may result in one overestimating negative outcomes 

following discharge and drawing incorrect comparisons between treatment modalities.   
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Table 1. 

Sample Characteristics. 

 

 
No ECT Course 

(N=1798) 

ECT Course 

(N=210) 

  % Mean (SD)     % Mean (SD) 

Gender, Male 30  32  

Secondary diagnosis  35  27  

Adult personality 

secondary diagnosis 
5  6  

Psychotic depression 5  14  

Age (years)  44 (15.80)  52 (17.09) 

Admission HoNOS score 
a
  12.73 (4.86)  12.88 (4.83) 

Discharge HoNOS score 
b
  5.14 (3.79)  5.07 (3.86) 

Length of inpatient stay 

(days) 
 14.29 (9.02)  26.36 (14.68) 

Number of previous 

admissions 
    

0 90.8  82.4  

1 4.8  7.6  

≥2 4.4  10  

Abbreviations: ECT, electroconvulsive therapy;
 
SD, standard deviation; HoNOS, Health of the 

Nation Outcome Scale. 
a 
N = 1730 and N = 199 for the subgroups No ECT and ECT respectively.

 

b
 N = 1696 and N = 205 for the subgroups No ECT and ECT respectively. 
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Table 2. 

Results of the Cox proportional hazards regression model (N = 1847) 
c
. 

Model 2
 d
 

Hazard Ratio 

   (95% CI) 
p Value 

Gender (0=female, 1=male) 0.70 (0.57-0.87) 0.00** 

Age 0.99 (0.99-0.10) 0.00** 

Length of index admission (days, log) 1.97 (1.41-2.75) 0.00** 

Prior inpatient admissions 1.10 (1.02-1.18) 0.01* 

Admission HoNOS score 1.00 (0.98-1.02) 0.87 

Discharge HoNOS score 1.05 (1.02-1.07) 0.00** 

Psychosis (0 = no psychosis, 1 = psychosis) 0.85(0.56-1.30) 0.45 

Secondary diagnosis  

(0 = no secondary diagnosis, 1 = secondary 

diagnosis) 

0.84 (0.69-1.30) 0.08 

Personality secondary diagnosis 

(0 = no personality diagnosis, 1 = personality 

diagnosis) 

0.69 (0.45-1.07) 0.10 

Problems with hallucinations 1.16 (1.01-1.34) 0.04* 

Treatment 

(0 = No ECT course, 1 = ECT course) 
1.41 (1.07-1.84) 0.01* 

Abbreviations: CI, confidence interval; HoNOS, Health of the Nation Outcome Scale; ECT, 

electroconvulsive therapy; **p<.01, *p<.05. 
c 
Due to

 
missing data, 161 patients were excluded from the Cox regression analysis. 

d 
The results from Model 1 are not included in Table 2.  The variables found to be significant 

predictors of survival time were the same in Model 1 and Model 2 (except Treatment was not 

included in Model 1). 
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Figure 1a. Cumulative probability of not being readmitted over the six months 

following discharge for the No ECT Course group and the ECT Course group. 

 

 

 

 

 

 

 

 

 

 

 

No ECT Course (N = 1798) 

ECT Course (N = 210) 
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Figure 1b. Cumulative probability of not being readmitted over the six months 

following discharge for the No ECT Course group, ECT course group excluding C-ECT 

readmissions and C-ECT group.  

No ECT Course (N = 1798) 

ECT Course exc. C-ECT (N = 188) 

C-ECT (N = 22) 
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Foreword 

The usefulness of a performance indicator can in part be determined by its 

‘meaningfulness’, that is the measure’s capacity to identify poor quality of care and its 

basis in research evidence (Hermann & Palmer, 2002).  Of concern, some have 

questioned whether readmission is a meaningful performance indicator (Lyons et al., 

1997).  

In fact, Chapter Two of this thesis (Byrne, Hooke, Fieldhouse et al., 2012) 

described situations where readmission to psychiatric hospital is not reflective of poor 

quality (e.g., planned readmissions) and suggested that failure to account for desirable 

readmissions may compromise the meaning and utility of readmission as a performance 

indicator.  Although this concern about readmission as an outcome indicator is not new 

(Ashton et al., 1997; Hyland et al., 2008; Lyons et al., 1997; Wobrock et al., 2009), 

Chapter Two was the first examination in mental health of the effect of including 

planned readmissions in evaluations of readmission as an outcome indicator.  

Specifically, it was demonstrated in Chapter Two that failure to account for planned 

readmissions for C-ECT led to overestimations of negative outcomes following 

discharge for patients treated with a course of ECT at the index admission (Byrne, 

Hooke, Fieldhouse et al., 2012).  

Further to this, Lyons et al. (1997) cautioned against the use of readmission as 

an outcome indicator based on their findings that there was no association between 

readmission rates and clinical measures of treatment quality (i.e., symptom 

improvement during an admission and length of stay).   Rather, readmission was 

predicted by greater impairments in self-care, more severe symptoms and more 

persistent illnesses.  However, several studies have found an association between the 

quality of an admission and readmission (see Durbin et al., 2007 for a review).  

Moreover, in seemingly direct contradiction to Lyons et al. (1997), Lauber et al. (2006) 
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found symptom improvement during an admission was predicative of subsequent 

readmission.  Thus, prior to making conclusions about whether readmission is a 

meaningful performance indicator, it is necessary to pose the question: have 

methodological factors in the study by Lyons et al. (1997) masked the relationship 

between symptom improvement and readmission?  Evaluations of the usefulness of 

readmission to general medical hospitals as a performance indicator may begin to 

answer this question. 

A meta-analysis examining the association between the quality of medical 

surgical care and subsequent readmission found that studies that include all 

readmissions without regard to whether they are planned or unplanned tend to have 

inconclusive results regarding the relationship between the quality of care and 

readmission (p. 35,  Ashton et al., 1997).  Thus, Chapter Three proposed that an 

association between readmission and earlier inadequate care might have been masked in 

Lyons and colleagues’ (1997) study if planned readmissions were included in analyses.  

Lyons et al. (1997) did not specify if planned readmissions were accounted for. 

Accordingly, a re-examination of the relationship between symptom improvement and 

readmission, while accounting for planned readmissions, is required. 

Similar to Chapter Two, it was possible to account for planned readmissions in 

Chapter Three by examining patients treated with ECT as a case, as planned 

readmissions for C-ECT are identifiable from hospital databases.  Chapter Three is 

comprised of one study that aimed to determine whether patients with less symptom 

improvement during an inpatient admission for a course of ECT are at an increased risk 

of subsequent unplanned readmission (not all readmissions).  As planned readmissions 

were accounted for, it was hypothesized that symptom improvement would be 

predicative of subsequent readmission, such that those with less symptom improvement 

during an admission would be at an increased risk of readmission.  In this way Chapter 
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Three aimed to contribute to the current understanding of the usefulness of readmission 

as an outcome indicator.   

In addition, Chapter Three provided an examination of the risk factors of 

readmission following ECT.  The risk of relapse and readmission following ECT is high 

(see Bourgon & Kellner, 2000 for a review), specifically the six month readmission rate 

for patients treated with ECT found in Chapter Two was 31%.  Therefore, there is a 

clear need to understand the factors, particularly those that can be modified in treatment, 

that may increase the risk of readmission in an effort to guide treatment and improve 

patient outcomes.  One risk factor of readmission examined in Chapter Three that has 

not been examined previously is the patient’s experience of side effects, including 

cognitive effects, of the index ECT treatment.  It was hypothesized that a worsening of 

side effects during a course ECT would be associated with an increased risk of 

subsequent unplanned readmission.  To examine this possibility, it was first necessary 

to develop and evaluate a measure of side effects of ECT. 

 

 

 

 

 

 

 

 



60 

 



61 

 

Chapter Three 

Accounting for planned readmissions does not clarify whether readmission is 

reflective of an earlier inadequate psychiatric admission 

Abstract 

Background: The literature is unclear about the relationship between symptom 

improvement during an inpatient admission and subsequent readmission. However, 

inconclusive results may be due to existing research failing to account for planned 

readmissions.  Objectives: The primary aim was to examine whether less symptom 

improvement during a course of ECT was a risk factor for subsequent unplanned 

readmissions (not all readmissions).  Methods: A naturalistic historical study examined 

the predictors of unplanned readmission over the 6 months following discharge for a 

sample of patients primarily diagnosed with affective disorders and treated with ECT at 

the index admission (n = 41).  The predictors of readmission examined were age, 

number of previous psychiatric admissions, symptom improvement and side effect 

change during the index admission.  Results: 51% of patients were readmitted over six 

months.  No variables significantly predicted unplanned readmission.  Conclusions: 

Accounting for planned readmissions in analyses of predictors of readmission does not 

appear to clarify the relationship between symptom improvement and readmission.
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Readmission to psychiatric hospital is a commonly used outcome indicator (e.g., 

NMHWG Information Strategy Committee Performance Indicator Drafting Group, 

2004).   If readmission is an index of poor outcomes, then it would be reasonable to 

expect that inpatients who demonstrate smaller symptom improvements during an 

admission will be more likely to evidence subsequent readmissions.  Although, in line 

with this prediction, patients with depression who improve less during an admission 

have been found to be more likely to be readmitted than those who improve to a greater 

degree (Lauber et al., 2006), others have found no association between symptom 

improvement and readmission (Lyons et al., 1997).  Accordingly, Lyons et al. (1997) 

cautioned against the use of readmission as an indicator of hospital outcome.  However, 

it is unclear whether Lyons et al. (1997) accounted for planned readmissions, which 

may possibly account for this non-significant finding.   

Failure to differentiate planned and unplanned readmissions may result in 

inconclusive results regarding the relationship between the quality of care and 

readmission (Ashton et al., 1997), as evident in the general medical literature (not 

specific to mental health). Specifically, several studies, including a meta-analytic 

review, have found that it is more difficult to detect an association between the quality 

of inpatient care and subsequent readmission when planned and unplanned readmissions 

are not distinguished (Ashton et al., 1997; Ashton & Wray, 1996; Kossovsky et al., 

1999).  Although this is an unsurprising result given planned readmissions for 

continuation therapy are reflective of a desirable outcome and indicate the hospital is 

conforming to acceptable practice standards (Daly et al., 2000),  often it is difficult, and 

sometimes impossible to identify planned readmissions from hospital data bases 

(Callaly et al., 2010).  Thus, while the relationship between symptom improvement and 

readmission requires clarification, it must be possible to identify planned readmissions. 
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As proposed by a recent study, one situation where it may be possible to identify 

planned readmissions from hospital data bases is for patients treated with continuation 

electroconvulsive therapy (Byrne, Hooke, Fieldhouse et al., 2012).  Continuation ECT 

(C-ECT), defined as ECT administered in the six months following a successful course 

of ECT to maintain the gains of the initial treatment, is a treatment option for selected 

patients at most Australian psychiatric hospitals (92% of hospitals who responded to an 

Australian survey and administer ECT, reported using C-ECT; Chanpattana, 2007).  

Several inpatient or outpatient planned readmissions may be necessary to administer C-

ECT which can be identified from hospital databases by variables about length of stay 

and number of ECT treatments.  In this way, a re-examination of whether symptom 

improvement during an admission is predicative of subsequent readmission while 

accounting for planned readmissions (C-ECT) is possible by examining patients treated 

with ECT as a case.  Such an evaluation has the potential to inform the usefulness of 

readmission as an outcome indicator.  Further to this, an understanding the risk factors 

of readmission following ECT may also have clinical implications.   

Relapse and readmission is likely following a course of ECT (see Bourgon & 

Kellner, 2000 for a review). Specifically, the six month readmission rates following 

ECT range from 5.1% (Avery & Winokur, 1978) to 53% (C. Robertson & Eagles, 

1997), with the most recent studies reporting approximately 30% (Byrne, Hooke, 

Fieldhouse et al., 2012; Ng et al., 2009).  Therefore, it is crucial to understand the 

predictors of readmission for patients treated with ECT to guide clinical practice in an 

effort to reduce the risk of readmission and the associated costs. 

In their review, Bourgon, and Kellner (2000) described the literature on patient 

and illness characteristics predicative of readmission for ECT patients as disappointing.  

Since then, the research does not appear to have advanced substantially.  Risk factors 

for readmission after an ECT course include previous psychiatric hospitalizations 
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(Homan et al., 1982), medication resistance (Sackeim et al., 1990), and delusional 

features (O'Leary & Lee, 1996).  Younger age has also been implicated as a risk factor 

(Ng et al., 2009), although this has not been supported consistently (C. Robertson & 

Eagles, 1997).  Other variables have been examined but have not been found to be 

related to readmission (Gangé, Furman, Carpenter, & Lawrence, 2000; C. Robertson & 

Eagles, 1997). However, symptom improvement and side effect change have not been 

examined as risk factors for readmission following a course of ECT.  

An evaluation of the contribution of symptom improvement and side effect 

change to subsequent readmission has the potential to guide treatment (as these are risk 

factors that can be monitored and treatment modified accordingly) and enhance the 

current understanding of whether readmission is reflective of inadequate treatment.  

While symptom improvement is one index of the quality of an admission (Byrne et al., 

2010; Lyons et al., 1997), for patients treated with ECT the quality of care may also be 

indicated by the patient’s experience of side effects.  Specifically, recommendations for 

best practice in ECT specify that evaluations of the efficacy of the treatment require 

consideration of the patient’s clinical improvement in specific target symptoms and the 

side effects, including cognitive effects, of the treatment (Office of the Chief 

Psychiatrist, 2011).  Thus, if readmission is reflective of poor hospital care (ineffective 

treatment), one may expect that those patients with less improvement in symptoms or 

greater side effects during the course of ECT may be at an increased risk of 

readmission.  Indeed, patients who experience more side effects during treatment are 

more likely to discontinue with treatment (Wang et al., 2000) and therefore may be at an 

increased risk of readmission.  

Accordingly, the primary aim of this study was to examine whether symptom 

improvement and side effect change during a course of ECT is predicative of 

subsequent unplanned readmissions.  In doing so, the relationship between symptom 
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improvement and readmission could be re-examined to inform whether readmission is 

reflective of inadequate care.  Given the evidence to suggest previous admissions 

(Homan et al., 1982) and younger age (Ng et al., 2009) are risk factors of readmission 

following ECT, these variables were adjusted for.  It was hypothesized that less 

symptomatic improvement and greater side effects during an index course of ECT 

would be associated with an increased risk of subsequent unplanned readmission. 

To that end, consistent with recommendations to use a rating scale of symptom 

severity to assess the efficacy of ECT (Office of the Chief Psychiatrist, 2011), symptom 

change in the present study was assessed with the patient-rated Depression Anxiety and 

Stress Scales 21 (S. H. Lovibond & P. F. Lovibond, 1995). The DASS 21 was 

considered appropriate, as research suggests patient-rated measures are superior to 

clinician-rated measures for predicting readmission (Clements, Murphy, Eisen, & 

Normand, 2006).  However, although guidelines for best practice in ECT specify the 

importance of assessing the side effects of the treatment, no specific measure has been 

recommended (Office of the Chief Psychiatrist, 2011).  Accordingly, a prerequisite for 

addressing the primary aim of the present study was to develop and evaluate a 

questionnaire to measure the side effects of ECT that was practical for use in an 

inpatient psychiatric setting. This questionnaire will be referred to as the ECT Side 

Effects Questionnaire (ESEQ). 

Method 

Sample 

For the analysis of the psychometric properties of the ESEQ, the sample was 

obtained from a private psychiatric hospital in Western Australia and included 

consecutive voluntary inpatients admitted over a three-year period with the ESEQ 
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available at pre-ECT (n = 168) or at post-ECT (n = 111).  On average, patients in the 

sample received 8 (SD: 3.81) ECT treatments during their admission.  

The patients who completed the ESEQ at pre- and post-ECT represented 37% 

and 24% of all patients treated with ECT during the study period, respectively. There 

was no difference in gender between patients who completed (76% female) and did not 

complete (78% female) the ESEQ, age (t (434) = 0.51, p > .05) or severity of symptoms 

at admission, as rated by the DASS 21 total score (t (334.18) = 0.49, p > .05). 

The mean age of patients was 46 years (SD: 15.05), with a primary diagnosis 

classified by the treating psychiatrist according to the ICD-10 (National Centre for 

Classification in Health Publications, 2002) main diagnostic criteria as either mood 

(affective) disorders (92%) or schizophrenia, schizotypal and delusional disorders (5%).  

The remaining patients (3%) were diagnosed with neurotic, stress-related and 

somatoform disorders or disorders of adult personality and behaviour. 

Of this primary sample, a sub-sample of patients (n = 41) were further selected 

for inclusion in the Cox Regression analysis to examine the predictors of readmission if 

they received a course of ECT during their admission and had completed both the ESEQ 

at pre- and post-ECT course.  Patients were considered to have completed a course of 

ECT if they received five or more ECT treatments during their index admission. 

Patients were excluded from the analysis if they were readmitted for a planned 

readmission over the six month follow-up period (identified by a readmission with a 1 

day length of stay whereby 1 ECT treatment was administered or a 1 day length of stay 

without ECT).  Notably, there were no significant differences in ratings of side effects at 

pre- and post-ECT between patients who completed the ESEQ at both time points 

compared to those that may have only completed the questionnaire at one time point 

(see Table 1.).  Sample characteristics are illustrated in Table 1. 



67 

 

Patients provided written informed consent at admission and the research was 

approved by the University of Western Australia Human Research Ethics Committee 

and carried out in accordance with the Declaration of Helsinki.  All ECT treatments 

were voluntary. 

ECT Treatment Details 

ECT treatments were delivered using the Thymatron® System IV, utilizing the 

program setting with the lowest pulse width (either 0.25 or 0.5 msec for treatments up to 

100% and for treatments above 100% the 2X program was used). The 

stimulus/frequency ranged from 10 to 70Hz.  Convulsive seizure duration and seizure 

termination was monitored with EEG. Electrode placement varied for each patient and 

was determined by the treating psychiatrist; however bifrontal ECT was the 

predominant electrode placement. Propofol (2mg/kg) and succinylcholine chloride 

(0.75mg/kg) were the anaesthetic medications for ECT.  

Measures and procedure 

The predictor variables of interest were obtained from measures routinely 

collected at the hospital as part of their ongoing program evaluation and included age, 

number of prior admissions, symptom change during the admission and change in side 

effects during the ECT course. 

Symptom change was defined as the total change in the Depression Anxiety and 

Stress Scales 21 (DASS 21; S. H. Lovibond & P. F. Lovibond, 1995) score from 

admission to discharge. The DASS 21 is a patient-report measure of severity of 

depression, anxiety and stress over the past few days with each item rated on a 4-point 

scale. Higher total scores indicate more severe psychopathology.  Although the subscale 

scores can be considered separately, a composite measure of symptom distress was 

obtained by summing the scores of all three subscales as suggested by the authors of the 
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scale (S. H. Lovibond & P. F. Lovibond, 1995). The DASS 21 has high internal 

consistency (Crawford & Henry, 2003) and construct validity (P. F. Lovibond & S. H. 

Lovibond, 1995).   

Side effect change was measured with the ESEQ, a novel questionnaire 

developed by the authors.  The development of the questionnaire was informed by the 

existing literature and the expertise of clinicians involved with the administration of 

ECT at the psychiatric hospital.  Specifically, of 16 side effects identified from the 

literature as occurring after ECT (Brodaty, Berle, Hickie, & Mason, 2000; Sackeim, 

Ross, Hopkins, Calev, & Devanand, 1987), clinicians at the hospital ranked the side 

effects in terms of the frequency they were reported by patients.  Seven high frequency 

side effects were identified and included in the paper-and-pen questionnaire.  These 

were memory problems, confusion, drowsiness, headache, muscle aches/pain, dizziness 

and nausea/vomiting.  The written instructions stated: ‘People vary in their symptoms 

before, during and after a course of ECT. Please circle the response that best indicates 

your experience of each of the symptoms over the past week’.  Consistent with existing 

structured interviews of the side effects of ECT (Brodaty et al., 2000; Sackeim et al., 

1987), patients were required to respond on a 4 point scale; not present (0), mild (1), 

moderate (2), severe (3). Thus, higher scores indicate more severe side effects.  

The ESEQ was given to patients by nursing staff as part of a wider battery of 

questionnaires prior to the first ECT treatment (pre-ECT) and following the last ECT 

treatment (post-ECT).  The questionnaire was also completed at weekly intervals during 

the ECT course, however only pre- and post-ECT data are included in the present study. 

If post-ECT data were not available for a patient, the final questionnaire completed by 

the patient was used, provided it was completed within 7 days of discharge. 

As the ESEQ is novel, prior to predictive analyses, analyses were required to 

examine the psychometric properties and factor structure of the ESEQ. 
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Results 

Psychometric Properties of the Side Effects Questionnaire 

Data Analysis 

A Principal Components Analysis was conducted with SPSS on the pre-ECT 

data to explore the possible underlying factor structure.  Subsequently, Confirmatory 

Factor Analyses (CFA) were conducted with MPlus to investigate the fit of this model 

with the data obtained at pre- and post-ECT.  It was necessary to conduct the CFA on 

the post-ECT data as exploratory factor analyses should be conducted on different data 

to exploratory factor analyses.  

Principal Components Analysis 

A Principal Components Analysis (PCA) with orthogonal (varimax) rotation was 

conducted on the 7 items completed at pre-ECT.  The sample was adequate for the 

analysis (Kaiser-Meyer-Olkin = .72) and the correlations between the items were 

sufficiently large for PCA (Bartlett’s test of sphericity = χ
2 

(21) = 267.59, p < .01).   

Using Kaiser’s criterion of eigenvalues over 1, two factors were retained which in 

combination explained 59.62% of the variance.  An examination of the factor loadings 

after rotation (see Table 2.) suggest that the items that cluster on factor 1 represent a 

‘cognitive’ side effects factor.  Whereas, the items that cluster on factor 2 represent a 

‘physical’ side effects factor.  Notably, items 3 (Drowsiness) and 6 (Dizziness) cross 

load on both factors.  To further examine the fit of this model, a Confirmatory Factor 

Analysis (CFA) was conducted using MPlus.       
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Confirmatory Factor Analysis 

Consistent with the results of the PCA, the model tested comprised two factors. A 

‘cognitive’ side effects factor (included items 1 – 3) and a ‘physical’ side effects factor 

(included items 3 – 7)
3
.    

For the data obtained at pre-ECT, while the Chi Square test was marginally 

significant (χ
2 

(12, N = 168) = 24.39, p = 0.02), other fit indices were within acceptable 

ranges (CFI = 0.98; TLI = 0.96; RMSEA=0.08), which suggested the model provided an 

acceptable fit to the data.  Except for item 3 (Drowsiness), which cross-loaded at a 

moderate level on both factors, all items loaded substantially on their respective factors, 

providing further support for the two-factor model (see Figure 1).  Therefore, a second 

CFA was conducted to test whether the same model was able to fit the data obtained 

post-ECT.  

            The fit indices (χ
2
 (12, N = 111) = 18.82, p > 0.05; CFI = 0.98; TLI = 0.97; 

RMSEA = 0.07) suggested the model again provided a reasonably good fit to the data 

obtained at post-ECT.   

Based on these analyses, the following scoring system was developed:  

Cognitive Side Effect (SE) Scale = Memory + Confusion + (Drowsy * 0.5).  

Physical Side Effect (SE) Scale = Headache + Muscle + Dizziness + Nausea + 

(Drowsy * 0.5).  

Accordingly, total scores range from 0 – 7.5 on the Cognitive SE Scale and 0 – 

13.5 on the Physical SE Scale. 

The internal consistency (i.e., Cronbach’s alpha based on data collected at post-

ECT) and effect sizes (i.e., Cohen’s d of the raw change from pre-ECT to post-ECT, 

                                                           
3
 Consistent with the findings of the PCA, another model was tested whereby both item 3 and item 6 were 

allowed to covary.  Adding item 6 did not improve the fit of the model for the post-ECT data and 

therefore only item 3 was allowed to covary. 
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calculated using the pooled Standard Deviation) for the Cognitive SE Scale and 

Physical SE Scale are illustrated in Table 2.  Both scales had acceptable internal 

consistency.  Accordingly, the ESEQ was considered an appropriate measure of side 

effects for patients treated with ECT and used for the subsequent Cox Regression 

analysis to examine the predictors of unplanned readmission. 

Predictors of unplanned readmissions 

Data screening 

Testing of the proportional hazards assumption revealed that the variable ‘age’ 

violated the assumption.  Therefore, the Cox Regression was conducted with and 

without ‘age’ included as a covariate. Inclusion of this variable did not influence the 

results, therefore the results including age are reported. 

Missing values in DASS admission and discharge score were imputed from 

multivariate imputation to allow calculation of the DASS change score.  Multiple 

imputation was considered the most appropriate method for estimating the missing data 

as Little’s MCAR test was non-significant (χ
2 

(61) = 80.17, p = 0.5), which indicated 

that the data may not be missing at random.  Ten imputations were used, and the pooled 

results are reported. 

Data analyses 

To examine the predictors of unplanned readmission over 180 days, a Cox 

Proportional Hazards model was conducted.  In this model, the dependent variable was 

the probability of being readmitted, given that patients have survived up to a particular 

point in time (i.e., hazard ratio).  The independent variables included age and number of 

prior admissions (entered into the first block) and symptom change and side effect 

change (entered into the second block).  Given the factor structure of the ESEQ, 

physical side effect change and cognitive side effect change were entered as 
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independent predictors, using the raw pre- to post-ECT change score (i.e., post-ECT 

score minus pre-ECT score) for each scale.   

Over the six months following discharge, 51% of patients were readmitted for an 

unplanned admission.  No covariates significantly contributed to the prediction of time 

to an unplanned readmission.  See Table 3. 

Discussion 

Towards achieving a better understanding of the validity of readmission as an 

indicator of hospital performance, the primary aim of the present study was to examine 

whether symptom improvement and side effect change during a course of ECT is 

predicative of subsequent unplanned readmissions (not all readmissions).  Although 

Lyons et al. (1997) found no evidence that readmission results from a poor outcome of 

an index psychiatric admission, the present study extended this earlier work by 

identifying and excluding patients who were readmitted for planned purposes.  Based on 

evidence that highlights that it is difficult to find an association between quality of 

clinical care and readmission when planned readmissions are not accounted for (Ashton 

et al., 1997), it was hypothesized that poorer hospital outcome, defined by less 

symptomatic improvement and greater side effects during an index course of ECT, 

would be associated with an increased risk of subsequent unplanned readmission. 

Surprisingly, despite the present study accounting for planned readmissions, 

symptom improvement and side effect change were not significant predictors of 

unplanned readmission. Thus, in line with Lyons et al. (1997), this study provides no 

evidence to suggest the quality of an admission is related to subsequent readmission.  

Furthermore, inconsistent with the general medical literature (Ashton et al., 1997), the 

present findings suggest that accounting for planned readmissions does not clarify the 

association between the quality of earlier psychiatric care and readmission.  
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Nevertheless, these findings contrast with more recent work that has found that patients 

with depression who report less symptom improvement during their first admission 

evidence more subsequent readmissions (Lauber et al., 2006).  Accordingly, future 

research is required to uncover the reasons behind the discrepancy in findings regarding 

the relationship between symptom improvement and readmission, particularly in the 

current climate where service-providers are expected to report on, and manage 

readmissions.  It is possible that readmission is only reflective of inadequate care for 

specific patient groups or follow-up periods.  The findings of the present study have 

further implications for the use of readmission as an outcome indicator. 

Approximately half of the patients included in the present sample were 

readmitted over the six months following discharge.  Although in line with previously 

reported six month readmission rates (53%; C. Robertson & Eagles, 1997), the 

readmission rate found in this study appears high compared to those reported for a 

comparable sample in Chapter Two (31%; Byrne, Hooke, Fieldhouse et al., 2012) and 

other studies (5.1% - 30%; Avery & Winokur, 1978; Ng et al., 2009).  This difference in 

reported readmission rates may be attributed to the present study excluding patients 

from the sample who were readmitted for C- ECT.  Although excluding patients from 

the sample who were readmitted for C-ECT is justified as including patients with 

planned readmissions may lead to difficulties with interpreting readmission data 

(Ashton et al., 1997; Ashton & Wray, 1996; Byrne, Hooke, Fieldhouse et al., 2012; 

Kossovsky et al., 1999), there is a clear need to establish a consistent protocol regarding 

how planned readmissions are accounted for in analyses of patient outcomes.  Further to 

the implications for the use of readmission as an outcome indicator, the present study 

also developed a measure of side effects of ECT.  

Recommendations for best practice in ECT outline the importance of 

minimizing the adverse effects of ECT (American Psychiatric Association, 2006) and 
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using outcome measures that assess user perspectives of treatment with ECT (National 

Institute For Clinical Excellence, 2003).  In line with these recommendations, measures 

of side effects have been implemented in clinical practice to inform treatment planning.  

For example, using a measure similar to the one developed in the present study, Benbow 

and Crentsil (2004) implemented a process of monitoring side effects of ECT and used 

the measures to inform practice (e.g., the identification of memory problems may lead 

the clinician to switch from bilateral to unilateral treatment).  Although measures have 

been developed that appear to be practical for use in clinical settings (Benbow & 

Crentsil, 2004), the psychometric properties of the measures remain under examined 

and therefore their usefulness as outcome measures is questionable.  Importantly, the 

present study contributed to this literature by developing a measure of side effects that 

appears to be a useful outcome measure.  Specifically, the ESEQ demonstrated 

acceptable internal consistency and a two-factor structure (physical side effects and 

cognitive side effects) that appears to be consistent across time.   

This study aimed to shed light on the predictors of readmission for patients 

treated with ECT.  Interestingly, no risk factors of readmission were identified which is 

in conflict to research that has found a history of psychiatric admissions (Homan et al., 

1982) and younger age (Ng et al., 2009) is associated with an increased risk of 

readmission for patients treated with ECT.  Consistent with Gange and colleagues 

(2000) who similarly did not identify predictors of readmission in their examination of 

patients treated with ECT, it may be the case that the modest sample size of the present 

study may have resulted in limited power to detect significant predictors of readmission.  

Accordingly, a re-examination of the risk factors of ECT, particularly those that can be 

monitored and modified by the service-provider, with a larger sample size is required.  

There are several other limitations of the present study that require acknowledging. 
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First, the sample included patients from a single psychiatric hospital, therefore 

the generalizability of the findings of the factor analysis and regression analysis to other 

treatment settings (where the practice of ECT may differ) is unclear.  Second, the 

reported readmission rate may be an underestimate as only readmissions to a single 

psychiatric service were included.  Third, although there were no differences on the 

examined key demographics between completers and non-completers of the ECT Side 

Effects Questionnaire (ESEQ), completion rates were low.  Finally, when the ESEQ 

was not available at post-ECT, the last questionnaire completed during the ECT course 

was used.  For these patients, the side effects reported at post-ECT may be an 

underestimate.  

Overall, the present study suggests that accounting for planned readmissions 

may be less crucial in examinations of risk factors of readmission than in analyses of 

readmission rate to indicate treatment outcome as evident in Chapter Two.  

Nevertheless, there is a clear need to address further methodological limitations of the 

existing work (Lauber et al., 2006; Lyons et al., 1997) in order to more completely 

understand the role of the quality of the psychiatric care in subsequent readmission. 
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Table 1 

Sample characteristics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

n = 41  % 

Mean 

(Standard 

Deviation) 

Gender, female 73  

Secondary diagnosis, present  24  

Patients with at least one prior 

admission 
83  

Age (years)  43.63 (13.90) 

Length of inpatient stay (days)  25.20 (11.59) 

Symptom measure   

Admission DASS score   80.37 (20.90) 

Discharge DASS score   36.93 (27.47) 

Side effect measure   

Cognitive SE Pre score  2.48 (1.92) 

Cognitive SE Post score  2.96 (1.75) 

Physical SE Pre score  2.72 (2.21) 

Physical SE Post score  3.09 (2.51) 
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Table 2 

Summary of PCA results for the ECT Side Effects Questionnaire. Factor loadings over 

0.36 appear in bold. 

 Rotated Factor Loadings 

Item Cognitive Physical 

1. Memory problems .88 -.02 

2. Confusion .87 .12 

3. Drowsiness .60 .36 

4. Headache .02 .71 

5. Muscle aches 

aachesaches/pains 

.05 .77 

6. Dizziness .41 .64 

7. Nausea/vomiting .12 .67 

Eigenvalues 2.09 2.08 

% of variance 29.84 29.77 

Cronbach’s alpha .72 .72 

Effect size .30 .14 
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Table 3 

Results of the Cox proportional hazards regression model (N = 41). 

Model 2 
Hazard Ratio 

(95% CI) 
p Value 

Age 
1.02 

(0.98-1.06) 
0.36 

Prior inpatient admissions 
0.78  

(0.22-2.83) 
0.71 

Symptom change 
1.02  

(1.00-1.05) 
0.09 

Cognitive SE change score 
0.89  

(0.70-1.15) 
0.38 

Physical SE change score 
0.99 

(0.83-1.18) 
0.92 
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Figure 1a. Subscale structure of the Side Effect Questionnaire, pre-ECT data.  

 

 

Figure 1b. Subscale structure of the Side Effect Questionnaire, post-ECT data.
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Foreword 

Readmission is a complex outcome indicator for more than one reason.  To start, 

as described in Chapter Two, some readmissions are desirable and do not reflect poor 

quality care.  Moreover, it is unclear whether those readmissions that are considered 

undesirable (i.e., unplanned readmissions) are actually reflective of earlier hospital 

outcome (i.e., symptom improvement).  Specifically, Lyons et al. (1997) found no 

evidence to suggest ineffective treatment was a determinant of later readmission to 

inpatient care.  

To contribute to the current understanding of the usefulness of readmission to 

indicate hospital outcome, Chapter Three investigated whether Lyons and colleagues 

(1997) finding that symptom improvement during an admission was not associated with 

subsequent readmission was a function of not accounting for planned readmissions in 

their study. This was not the case.  Specifically, Chapter Three found that symptom 

improvement was not a risk factor for readmission even though planned readmissions 

were accounted for.  Based on these findings, it is tempting to conclude, consistent with 

Lyons et al. (1997), that readmission is not a useful outcome indicator.  However, 

Lauber, Lay and Rössler (2006) suggests otherwise.  

In seemingly direct conflict to the findings of Lyons et al. (1997), Lauber and 

colleagues (2006) found that greater symptom improvement during an admission was 

associated with less subsequent readmissions.  Importantly, there were methodological 

differences between these two studies.  Lyons et al. (1997) examined all inpatients 

(regardless of diagnosis and history of prior admissions) over the 30 days and 6 months 

following discharge. While Lauber et al. (2006) examined first-ever admitted patients 

with depression over 5 years.  Thus, an unthinking interpretation of the findings may be 

that readmission is only reflective of hospital outcome for first ever admitted patients 

with depression or over the long term.  If this is the case there is reason for alarm as 
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readmission is used to indicate outcome for different patient groups and primarily over 

the shorter term (28 days in Australia).  Due to these methodological differences it is 

difficult to delineate whether readmission is reflective of poor hospital outcome and if 

this relationship is dependent upon certain assumptions (e.g., follow-up period).  

Accordingly, Chapter Four is a published manuscript (Byrne et al., 2010) that aimed to 

clarify whether readmission is determined by hospital outcome. 

To clarify whether readmission to psychiatric hospital is related to an inadequate 

earlier admission, Chapter Four replicated and extended both of the methodologies of 

the Lauber et al. (2006) and Lyons et al. (1997).  To replicate the methodology of Lyons 

et al. (1997), clinician-rated symptom improvement was examined as a predictor of 

readmission over the 30 days and 6 months following discharge for a sample of patients 

with varying diagnoses and number of prior inpatient admissions.  Further, to replicate 

Lauber et al. (2006) clinician-rated symptom improvement was examined as a predictor 

of readmission for first-ever admitted patients with depression over the 5 years 

following discharge.  In doing so, it was possible to determine if the findings of Lyons 

et al. (1997) and Lauber et al. (2006) generalized to a different setting.  Lyons et al. 

(1997) was conducted in the United States and Lauber et al. was conducted in 

Switzerland while the study in Chapter Four was conducted in Australia where the 

health care system and inpatient treatment programs may vary. 

Next, Chapter Four extended the previous studies such that the time periods and 

samples that had not been examined previously were examined (first ever admitted 

patients with depression over 30 days and 6 months and patients with multiple 

diagnoses and histories over 5 years).  In doing this, it was possible to determine the 

findings of the two studies that replicated irrespective of methodological considerations, 

such as sample and follow-up period (and hence could be considered more general 
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claims) and those that replicated only when the methodologies were similar (which 

could be considered specific claims that were dependent on certain assumptions).   

In a further extension of the previous studies, Chapter Four assessed symptom 

improvement with both patient-rated and clinician-rated symptom measures. The need 

to use both types of measures is highlighted by research that has found differences in 

clinician’s ratings compared to patient’s ratings (Mundt et al., 2006).  Although the 

existing studies have relied on clinician-rated measures (Lauber et al., 2006; Lyons et 

al., 1997), it is expected that using both clinician and patient reports in the current study 

will tell a more comprehensive story regarding hospital outcome.  
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Chapter Four  

Readmission: A useful indicator of the quality of inpatient psychiatric care
1
 

Abstract 

Background: The literature is unclear regarding the relationship between hospital 

outcome (i.e., symptom improvement during a hospital admission) and readmission, 

questioning the validity of readmission as an indicator of the quality of the previous 

hospitalization.  Thus, the present aim was to examine if hospital outcome is a predictor 

of readmission and identify the factors that may mask any effects.   Methods: A 

naturalistic historical study compared  the predictors of readmission over the 30 days, 6 

months and 5 years following discharge for first-ever admitted inpatients with 

depression (n=478) to all inpatients regardless of prior hospitalizations and current 

diagnoses (n=1177).  Results: Hospital outcome, as indicated by changes from 

admission to discharge in scores on symptom measures, during both first-ever 

admissions and admissions which are not the first, predicted readmissions over all time 

periods for all patients, not only those with depression. However, this finding was only 

significant when hospital outcome was assessed by improvements on a patient-reported 

symptom measure, and not a clinician-rated measure.  Limitations: The sample included 

inpatients treated at a private psychiatric hospital and therefore it is unknown if these 

findings can be generalised to patients treated in a public system. Conclusions: These 

findings support that readmission may be a useful indicator of the quality of the 

previous hospitalization.   

                                                           
1 Chapter Four is reproduced verbatim from the following publication: Byrne, S.L., 

Hooke, G.R., Page, A.C. (2010). Readmission: A useful indicator of the quality of 

inpatient psychiatric care. Journal of Affective Disorders, 126, 206-13 (see Appendix 

B). 
 



 

86 

 

Understanding the relationship between hospital outcome and subsequent 

readmission to psychiatric hospital is important for three important reasons.  First, 

readmission is taken to be an indicator of the quality of the previous hospitalization 

(National Committee for Quality Assurance 1993).  Readmission rates have therefore 

been proposed in the context of increasing focus on monitoring the performance of 

mental health services to ensure efficient and effective service delivery.  Second, with 

the ever-increasing cost of hospitalizing patients (e.g., in Australia the average cost per 

patient per day has increased by 68% from AUD$410 in 1992 to AUD$687 in 2007; 

Department of Health and Ageing 2007, which is more than double the Consumer Price 

Index over the same time period), it is important to minimise admissions where 

possible.  Third, given the decreasing number of dedicated psychiatric beds available 

and growing population (728 beds available in 1992, decreasing to 643 in 2007; 

Department of Health and Ageing 2007, despite the population increasing by over 20% 

during the same time period), it is important to identify patients who are at risk of being 

readmitted in an effort to guide treatment and plan the delivery of services.  Although 

predictors of readmission have been widely researched (e.g., Durbin et al. 2007), the 

research examining the relationship between readmission and hospital outcome is 

limited and seemingly contradictory (Lauber et al. 2006; Lyons et al. 1997).  This 

compromises the usefulness of readmission as an indicator of hospital performance 

because the available literature does not provide a clear picture.  Hence, research is 

needed to clarify the research to date.  Before describing the current research, these two 

studies will be examined in some detail. 

Considering the study by Lyons et al. (1997), some have concluded that hospital 

outcome is not a predictor of readmission in the period following discharge.  Hence, 

researchers have cautioned against using readmission as a quality indicator.  The reason 

for the caution is that, Lyons et al. (1997) found that the success of hospital 
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intervention, as assessed by improvement during the admission on an outcome measure 

of acute psychiatric services, does not influence the likelihood of readmission in the 30 

days or 6 months following discharge for inpatients with a range of psychiatric 

disorders.  Rather, patients who were at an increased risk of readmission were those 

with a greater impairment in self care, more severe symptoms, and more persistent 

illnesses.  Thus, these data seem to suggest that patients with more severe symptoms 

were more likely to be readmitted, but the effect of treatment itself was not related to 

readmission.   

Lyons et al. (1997) examined predictors of readmission over the shorter term (30 

days and 6 months) which seems valid as it has been argued that an index 

hospitalization has less impact on readmission as the follow-up period increases as other 

variables, such as environmental stressors, become involved (Durbin et al. 2007).  

However, individuals whose course of mental illness is chronic or relapsing are likely to 

be readmitted to psychiatric care beyond 6 months following an admission.  

Accordingly, it is also important to understand the role that hospital outcome plays in 

readmission over the longer term. 

Interestingly, the factors predicative of readmission over the longer term appear 

to differ from those over the shorter term.  Lauber et al. (2006) reported that the success 

of inpatient treatment during the first hospitalization impacted both short- and long-term 

outcomes for patients diagnosed with unipolar depressive episode (single or recurrent).  

In their study, higher symptom improvement during the first hospitalization predicted 

less subsequent hospitalizations over the five years following discharge.  However, 

sociodemographic and clinical variables did not significantly influence long term 

service use. 

Therefore, as it stands, one might conclude that hospital outcome is predicative 

of readmission only over the long term.  However, the seemingly conflicting 
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conclusions reached by previous research may be explained by methodological 

differences.  First, the different follow up periods may account for the difference, as the 

effects of predictors have been shown to change as the illness evolves (Kessing et al. 

1997).  Second, the samples are not comparable.  Lyons et al. (1997) included 

consecutively admitted patients of whom not all would be first admission patients, 

whereas Lauber et al. (2006) restricted the sample to patients with no previous 

psychiatric admissions.  The differences in patient groups may account for the findings 

that readmissions were predicted by the outcome of the first hospitalization but not the 

outcome of hospitalizations following the first (Lyons et al., 1997) as it has been argued 

that patients recovering from their first episode are at a critical juncture for the 

development of their disorder (Segal et al. 2003) and the risk of readmission is higher 

following the first admission compared to later admissions (Daniels et al. 2001).  

Finally, the samples differ from including patients who only met the criteria for a 

unipolar depressive episode (single episode and recurrent; Lauber et al. 2006), to 

including patients diagnosed with a range of psychiatric disorders (Lyons et al. 1997).  

Overall rates of readmission and clinical characteristics vary across diagnostic groups 

(Daniels et al. 2001).  For example, patients with schizophrenia have significantly more 

hospital contact in the five years following their index admission (71.4%) compared to 

those with depression (47.7%; Daniels et al. 2001).  It follows that grouping multiple 

psychological disorders in a sample introduces variability, possibly making it difficult 

to find consistent overall patterns as individual patterns may be forming for each 

diagnostic category within the sample, because error variance is increased.  This 

perhaps accounts for the failure of some research to conclude that hospital outcome is a 

predictor of readmission (Lyons et al. 1997). 

As there does not appear to be a strong foundation upon which to use 

readmission as an indicator of the quality of the previous admission, it was necessary to 
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elucidate if hospital outcome is a predictor of readmission and identify the factors that 

may mask any effects. To this end the present study aimed to replicate the 

methodologies of Lauber et al. (2006) and Lyons et al. (1997) within a single sample.  

In so doing it was possible to determine which aspects of the two studies replicated 

irrespective of methodological considerations (and hence could be considered more 

general claims) and those which replicated only when the methodologies were similar 

(which could be considered specific claims that were dependent on certain 

assumptions).   Therefore, the present study examined the predictors of readmission for 

a broad sample that could be analysed in ways to mirror the Lyons et al. and Lauber et 

al. studies over the varying follow up periods; 30 days, 6 months and 5 years.  The 

breadth of this study allowed an examination of the factors that explain why predictors 

of readmission appear to vary in the shorter and longer terms.   Broadly, the predictors 

of interest were those investigated by Lyons et al. and Lauber et al., including hospital 

outcome which was assessed with both patient-rated and clinician-rated measures of 

symptoms. Although clinician-rated measures were the focus of past research (Lauber et 

al. 2006; Lyons et al. 1997), it is expected that using both clinician and patient reports 

will tell a more comprehensive story regarding hospital outcome.  The need to use both 

types of measures is highlighted in findings such as clinicians ratings of the severity of 

depressed patients’ sadness and pessimistic thoughts are lower than the rating of the 

patients themselves (Mundt et al. 2006).   

In addition, by studying a cohort from Australia from 1998 to 2003 it would be 

possible to determine the degree to which previous findings were stable across time and 

country and health care system. Lyons et al.’s (1997) study was conducted in the mid 

1990’s in the US whereas Lauber et al.’s (2006) study was from Switzerland in the mid 

1990’s.  Thus, by matching the methodological parameters of the present study with the 
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original studies, the extent to which findings are replicated will go some way to allaying 

any concerns that the conclusions are limited to a location, time, or health system. 

Method 

Participants 

The sample included consecutive inpatients who were admitted to a psychiatric 

hospital between 23 June 1998 and 31
st
 October 2003 and had questionnaire data 

obtained at admission and discharge available.  Questionnaire data are collected at the 

hospital as part of an ongoing program of evaluation and written informed consent is 

obtained upon admission to the hospital. Patients were excluded if they had a one day 

length of stay at the index admission or died within the follow-up period
2
.  Two patient 

subgroups were selected in an effort to match the samples of Lyons et al. (1997) and 

Lauber et al. (2006). 

First, consistent with the sample of Lyons et al. (1997), a total of 1177 patients 

were included who were consecutively admitted to the psychiatric hospital and had a 

primary diagnosis classified according to the ICD-10 main diagnostic criteria as either 

mood (affective) disorders (63.3%), neurotic, stress-related and somatoform disorders 

(23.5%), mental and behavioural disorders due to psychoactive substance use (6.6%) or 

schizophrenia, schizotypal and delusional disorders (3.1%).  The remaining sample 

(3.5%) included patients with a primary diagnosis classified as a behavioural syndrome 

associated with physiological disturbances and physical factors, disorders of adult 

personality and behaviour, or organic including symptomatic mental disorders. 

Diagnoses were determined by the patient’s treating psychiatrist according to ICD-10 

criteria (National Centre for Classification in Health Publications 2002).   

                                                           
2
 The samples were slightly larger for the 30 day and 6 month follow-up compared to the 5 year 

follow-up (as more patients died within this longer period of time). 
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Second, consistent with Lauber et al. (2006) the sample was restricted to a total 

of 478 first ever admitted patients with a primary diagnosis of depression (single or 

recurrent).  See Table 1. and Table 2. for demographic details about the two groups. 

Measures and Procedure 

The measures included demographic information attained at admission and the 

patient-rated and clinician-rated questionnaires completed at admission and discharge.  

The measures were used to obtain predictor variables that were consistent with both 

Lauber et al. (2006) and Lyons et al. (1997). 

Demographic information included age at admission, sex, marital status and 

presence of a dual psychiatric diagnosis.  Socioeconomic status was derived from the 

Index published by the Australian Bureau of Statistics (2006), which is based on census 

variables including household income and employment.  This index assigns a value to 

each postal area in Australia relative to the rest of the country, with lower values 

representing greater disadvantage.  The patients’ postal codes of home addresses 

reported at admission were used.   

The Health of the Nation Outcome Scale (HoNOS; Wing et al. 1998) is a 

clinician-rated measure consisting of 12 items covering behavioural problems, social 

problems, cognitive problems and impairment over the two weeks prior to admission 

and the 72 hours prior to discharge.  Total scores on the HoNOS range from 0 to 48, 

with higher scores representing greater problems in the areas assessed.  The HoNOS has 

good construct validity (Wing et al. 1998) and is sensitive to treatment change (Page et 

al. 2001).  The internal consistency of the HoNOS is moderately high as it assesses a 

diverse range of symptom clusters (Page et al.).  

The Depression Anxiety and Stress Scale 42 (DASS; S. H. Lovibond & P. F. 

Lovibond, 1995) was employed to assess the patient’s level of depression, anxiety and 
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stress over the past few days.  Patients indicate the severity of each symptom on a 4 

point scale.  Although the subscale scores can be considered separately, a composite 

measure of symptom distress was obtained by summing the scores of all three subscales, 

resulting in a total score ranging from 0 to 126. Higher total scores indicate more severe 

psychopathology.  The DASS 42 has high internal consistency (Crawford and Henry 

2003) and construct validity (P. F. Lovibond & S. H. Lovibond, 1995). 

The DASS and HoNOS provided measures of symptom improvement during the 

inpatient admission and symptom severity at admission and discharge.  Additionally on 

the HoNOS several items were of interest as predictors in the current study, including 

those assessing problems at admission with non-accidental self-injury (item 2), 

activities of daily living (item 10), relationships (item 9), overactive, aggressive, 

disruptive or agitated behaviour (item 1), drinking or drug-taking (item 3), physical 

illness or disability (item 5), living conditions (item 11) and occupation and activities 

(item 12).   

The two measures indicative of inpatient service utilization over the three time 

periods were the total further length of stay (days) admitted to the psychiatric hospital 

and the total further number of readmissions.  To that end, the 30 day, 6 month and 5 

year follow up was individually calculated for each patient from their index/first 

admission.  Only data regarding admissions which fell within each time period were 

included in each corresponding analysis.  

Statistics 

Multiple regression analyses were used to explore the predictors of readmission 

over the short- and long-term.  The predictors of readmission were based on those 

examined by Lyons et al. (1997) and Lauber et al. (2006) and were obtained from the 

aforementioned measures. In an effort to replicate previous research, the predictors were 
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collated in a model such that those variables previously found to be significantly 

predicative of readmission were entered first, followed by those found to be non 

significant.  This same model was then used to compare the predictors of readmission 

over 30 days, 6 months and 5 years following discharge for the two samples of interest, 

that is 1) patients with multiple diagnoses and admissions (consistent with Lyons et al.) 

and 2) first ever admitted patients with depression (consistent with Lauber et al.).  

Demographic details regarding the samples are presented in Table 1. and Table 2. 

Results 

As the total further length of stay (over the time period of interest) and length of 

inpatient stay were skewed, these variables were log-transformed.   

All patients  

When the sample included patients similar to those included in the Lyons et al. 

(1997) study, that is all patients admitted to psychiatric care (i.e., not restricted to 

diagnoses or history of hospitalizations), self-reported improvement in symptoms (ie., 

hospital outcome) during the admission, severity of symptoms at discharge and age 

were significant predictors of both subsequent length of inpatient stay and number of 

subsequent inpatient admissions over 30 days.  Smaller improvements in symptoms 

during the admission, more severe symptoms at admission and being younger at 

admission were associated with a greater number of readmissions and more subsequent 

days admitted as an inpatient in the 30 days following discharge (see Table 3.).  These 

findings are inconsistent with Lyons et al. who found only impairments in self care 

significantly associated with 30 day readmission for a similar patient sample.  

 Similar to Lyons et al. (1997), more severe symptoms at admission were also 

significantly associated with a greater number of readmissions and total length of 

inpatient stay occurring in the 6 months following discharge. However unlike Lyons et 
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al. who did not find a significant association between improvement in symptoms and 

readmission or length of stay of the index admission and readmission, these data also 

suggest that smaller improvements in symptoms during the admission and having a 

longer inpatient admission is related to more readmissions and total further length of 

inpatient stay over the 6 months following discharge (see Table 3.). 

  Additionally, for this sample predictors of readmissions over 5 years following 

discharge were examined.  Interestingly, severity of symptoms was no longer a 

significant predictor of readmission when the follow-up period was extended to 5 years. 

Similar to the 6 month data, longer hospital stay was significantly associated with more 

total further admissions and greater subsequent length of stay.  Additionally, smaller 

improvements in self-reported symptoms, being a female and younger age at admission 

was predicative of a greater number of subsequent readmissions.  Problems with 

relationships predicted total length of stay over the 5 years following the admission.  

Interestingly, the fewer problems with relationships at admission the greater the total 

length of stay over the 5 year follow-up (see Table 3.). 

First ever admitted patients with depression  

When the sample was restricted to the criteria used by Lauber et al. (2006), that 

is first-ever admitted patients with depression (single or recurrent), the findings were 

similar to when the sample included all diagnoses, such that less improvement in self-

reported symptoms and greater self-reported symptoms at the admission appeared to be 

related to more subsequent readmissions and total length of stay in the 30 days 

following discharge.  However, it was also found that greater problems with self injury 

as assessed by the staff at admission and clinician-reported improvement in symptoms 

was associated with more subsequent readmissions and total length of stay in the 30 
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days following discharge.  Additionally, the younger the patient is at admission, the 

greater number of readmissions in the following 30 days.  

 Similarly, more subsequent readmissions and total length of stay over the 6 

months following discharge for patients with depression was predicted by less 

improvement in symptoms according to both self-report and clinician-report.  Younger 

age and greater length of first inpatient stay was also associated with greater number of 

readmissions over 6 months. 

 Consistent with Lauber et al. (2006), greater number of readmissions and longer 

total length of stay over the 5 years following discharge was associated with less self-

reported symptom improvement during the first admission.   This relationship was also 

supported by the clinician-rated measure. However, inconsistent with Lauber et al., a 

longer first inpatient stay was significantly associated with a greater number of 

readmissions and longer total length of stay over the 5 years following discharge. 

Additionally, higher socio-economic status was a significant predictor of longer further 

inpatient stay over the five years and being female was associated with a greater number 

of subsequent readmissions (see Table 3.).  See Table 4. for a summary of the predictors 

found to be significant in this study. 

Discussion 

 The primary aim of this study was to examine the usefulness of readmission as 

an indicator of the quality of the index hospitalization.   To that end, the predictors of 

readmission over the 30 days, 6 months and 5 years following admission for all 

inpatients at a psychiatric hospital and first-ever admitted patients with depression were 

compared, with particular interest in the relationship between improvement in 

symptoms during the admission and subsequent readmissions over each time period.  

The fundamental findings were that greater symptom improvement (whether it occurred 
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during both the first-ever admission and admissions which were not the first) predicted 

less subsequent readmissions for patients with a range of diagnoses, not only 

depression.  This finding was reliable regardless of the time period studied.  Secondly, 

other variables found to be predicative of readmission were symptom severity at 

admission, length of inpatient stay, gender, age, problems with relationships and 

problems with self-harm.  However, the importance of these variables differed 

depending on which follow up period or sample were examined, therefore when 

comparing predictors of readmission across studies, it is important to consider the 

follow up period examined.  

Lyons et al. (1997) recommend that readmission should not be used as an 

indicator of the quality of the previous hospital admission based on the finding that the 

success of the hospital intervention does not influence readmissions in the 30 days and 6 

months following discharge.  The present data support this conclusion but only when 

the success of the hospital intervention was measured by a change in the staff rated 

measures during the admission.  Specifically, change in the HoNOS total score from 

admission to discharge did not significantly influence readmissions in the 30 days or 6 

months following discharge when the sample was similar to that of Lyons et al.  This is 

expected as the HoNOS and Acuity of Psychiatric Illness Scale, examined by Lyons et 

al., are both clinician-rated measures which cover functioning over a range of areas 

(such as aggressive outbursts, living situation and self care). 

 Interestingly, contrasting results were found when patient self reports were 

studied.  Specifically, the success of the hospital intervention based on changes in the 

DASS score during an admission was found to be significantly associated with 

subsequent readmissions across all time periods and samples.  Contrary to prior 

recommendations (e.g., Lyons et al. 1997) the present results suggest that patients’ 

ratings of the success of a hospital intervention does significantly influence later 
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inpatient service utilization over the short and long term for all patients, not only those 

with depression.  It is possible this finding was only significant for the DASS scores and 

not the HoNOS scores as the DASS is a self-report measure which taps symptoms 

common to this patient group rather than overall functioning.  This raises the possibility 

that clinicians should base assessments of patients’ risk of being readmitted to hospital 

on self-reported symptom measures in addition to clinician-reported global functioning 

measures and future research could examine if these findings can be replicated with 

other measures.  Other explanations are possible for the differences between the patient 

and clinician measures.  For example, Clements et al. (2006) suggest that patient 

reported measures may be more predictive of readmission as hospital readmission may 

be driven largely by how the patient feels whereas clinician ratings may be more closely 

associated with outcomes such as length of stay, which may be more driven by clinical 

judgement. Future research may address this issue.     

Additionally, Kessing et al. (1997) found that as the illness progresses it seems 

to follow its own course regardless of prior predictors.  However, the present data 

suggest that improvement in symptoms may remain a risk factor for readmission over 

the short and long term (as the illness progresses) (Kessing, Andersen, & Mortensen, 

1997). The other factors predicative of readmission will now be discussed in turn, 

making apparent that risk factors for readmission differ according to the follow-up 

period examined.   

Regarding severity of symptoms at admission as a predictor of readmission, it 

appears that greater severity of symptoms at admission was significantly associated with 

more readmissions over the 30 days and 6 months following discharge.  This finding 

was only significant when patients with a range of diagnoses were grouped together and 

when severity was based on the DASS score and not the HoNOS score.  Again, this 

may be a reflection of the differences between patient-reported and clinician-reported 
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measures and follows research implying that patient-reported symptoms at hospital 

admission are a better predictor of one year hospital readmission than clinician-report 

(Clements et al. 2006).  Clements et al. suggest that one reason possibly accounting for 

differences between patient and clinician-reported measures at admission is that patients 

may be better able to assess their functioning compared to the clinician who may be 

unfamiliar to the patient and their distress.   

The length of the inpatient admission was not a predictor of rapid readmission 

(i.e., readmissions within 30 days following discharge), which is consistent with Lyons 

et al. (1997).  However, there was a positive association between length of stay (of 

either first admissions or admissions which are not the first) and later readmissions for 

both samples in the 6 months and 5 years following discharge, such that a longer length 

of stay is associated with more subsequent readmissions.  It has been speculated that 

prematurely discharged patients are at higher risk of readmission (e.g., Hodgson et al. 

2001).  However, this positive association between length of stay and subsequent 

readmissions does not support this notion and is consistent with Hodgson et al. (2001) 

and Mojtabai et al. (1997).  Based on their similar results, Hodgson et al. concluded that 

patients are not being deprived of care via premature discharge therefore high 

readmission rates should not be used as a measure for poor service outcome. Although 

our findings regarding the relationship between length of stay and readmissions are 

consistent; our conclusions differ as they are based on the premise that a relationship 

between symptom improvement (success of intervention) and readmission supports that 

readmission should be used as an outcome indicator (Lyons et al. 1997), rather than a 

relationship between length of stay and readmission (Hodgson et al. 2001). This 

discrepancy in conclusions highlights that there are many variables which contribute to 

the success of an inpatient treatment, including improvement in symptoms, length of 

inpatient stay and discharge planning.   
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In evaluating the present findings some limitations need to be considered.  First, 

only a small amount of variance in readmission was explained by the models 

investigated.  Although this is consistent with past research (e.g., Lauber et al. 2006), 

this implies that other factors need to be taken into account as risk factors for 

readmission.  Although the role of hospital factors in influencing readmission over the 

short term (30 – 90 days) have been largely studied (e.g., Durbin et al., 2007), the role 

of hospital factors in influencing readmission over the long term is restricted.  The 

present results suggest that hospital factors may be important in influencing readmission 

over the long term and therefore this may be an area for future research. Also, factors 

which lie beyond the hospital admission need to be considered (e.g., support received 

post-hospitalization).   

Second, the number of inpatient admissions was used as one indicator of 

inpatient service utilization.  This measure is limited as it does not necessarily equate to 

the number of episodes a patient experiences over time.  It is possible that patients may 

experience an episode of psychiatric illness, but not be admitted to psychiatric care.  

Additionally, it is possible that patients in this sample were admitted to psychiatric 

hospitals other than the one studied.  These limitations may result in this data 

underestimating inpatient utilization.  Nevertheless, these limitations are common to 

research in this area, with previous work also examining admissions rather than 

episodes (e.g., Kessing et al. 1997; Lauber et al. 2006) and 12 out of the 13 studies cited 

in a recent review of predictors of early readmission having examined readmissions to 

the same facility (see Durbin et al. 2007). Therefore, these data are comparable to such 

research.  Finally, the sample primarily consisted of patients with mood disorders.  

Therefore, the generalizability of the findings to patients with other diagnoses that were 

represented less in the sample (e.g., Schizophrenia) is unclear.   Further, this sample 

included inpatients from one private psychiatric hospital in Australia and therefore, it is 
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unclear to what extent the present findings generalise to patients treated at other 

psychiatric hospitals, both private and public.  Further, Additionally, the present sample 

differs from Lauber et al.’s and Lyons et al.’s samples which were derived at different 

times and from different countries.  Furthermore, the health care systems differ between 

the present study and the samples it is being compared to.  In Australia, private health 

insurance is purchased by individuals with government support through taxation and 

covers approximately 45.1% of Australian individuals (Private Health Insurance 

Administration Council, 2008).  However, the similarities between the present findings 

and past research regarding the associations between hospital outcome and later 

readmission suggests that this finding may remain consistent across location, time and 

health system, strengthening the conclusion that hospital outcome is predicative of 

further admissions. 

Overall, this study adds to existing literature by providing evidence that 

readmission may be associated with the success of the previous hospitalization for 

patients with a range of diagnoses, not only depression, thus raises the suggestion that 

readmission may be a useful indicator of the quality of the previous hospitalization.  

Additionally, as the predictors of readmission varied over the short and long term while 

the samples remained consistent, it is evident that the follow up period is important to 

consider when interpreting research in this area.  
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Table 1 

Sample characteristics. 

 

Various diagnoses and prior 

admissions 

(N=1177) 

Depressed, First admission 

(N=478) 

  % Mean (SD) % Mean (SD) 

Gender, Male 35.2  32.8  

Dual Diagnosis 67.7  67.6  

Marital status     

Single 31.0  27.4  

Widow 3.6  4.6  

Divorced 5.5  4.2  

Separated 7.9  7.2  

Married/defacto 52  56.6  

Age (years)  41 (14.93)  42 (15.21) 

Socioeconomic status
a
  1041.87 (83.72)  1032.80 (80.45) 

Severity of symptoms     

HoNOS Admission score  12.68 (4.65)  12.57 (4.50) 

DASS 42 Admission score  76.36 (27.37)  82.25 (23.39) 

HoNOS improvement  8.14 (4.63)  8.09 (4.40) 

DASS 42 improvement  38.60 (30.99)  42.55 (28.88) 

Length of inpatient stay (days)  14 (9.46)  14 (10.51) 

a
  There is more information about Socioeconomic Status in the Method section.  

Socioeconomic status could not be derived for all patients thus there is missing data for this 

variable (N = 1144 and N = 465 for the samples Various diagnoses and prior admissions and 

Depressed, First admission respectively).   
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Table 2 

Inpatient service utilisation over the 30 days, 6 months and 5 years following discharge 

for patients with varying primary diagnoses and varying number of previous inpatient 

admissions compared to first-ever admitted patients with depression. 

 
Over 30 

days
 

Over 6 

months
 

Over 5 

years
 

Total length of further inpatient treatment (days) 
a
 

Various diagnoses and prior admissions        

25
th
 percentile 5 7 5 

50
th
 percentile 9 14 15 

75
th
 percentile 16 23 38 

Depressed, First admissions         

25
th
 percentile 5 7 6 

50
th
 percentile 10 13 15.5 

75
th
 percentile 17 23 40.76 

Number of further inpatient admissions 

Various diagnoses and prior admissions  

No readmissions 90% 77.7% 52.6% 

1 readmission 9.5% 15.3% 22.2% 

2 readmissions 0.5% 5.4% 10.4% 

>3 readmissions - 1.6% 14.8% 

Depressed, First admission       

No readmissions 88.1% 74.5% 49% 

1 readmission 11.3% 17.6% 21.4% 

2 readmissions 0.6% 5.6% 12.7% 

>3 readmissions - 2.3% 16.9% 

a
Total length of further inpatient stay has been calculated only for those patients who 

were readmitted. 
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Table 3 

Results of multiple regression analyses.  Association between variables of interest and 

inpatient service utilization over the 30 days, 6 months and 5 years following discharge 

from the index hospitalization for patients with varying primary diagnoses and varying 

number of previous inpatient admissions (Various diagnoses) compared to first-ever 

admitted patients with depression (Depressed)
a
. 
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** p< .01 level, *p< .05; DASS change score = Change in total DASS score from admission to discharge; HoNOS change score = Change in total HoNOS score from 

admission to discharge; Total IP LOS = Total Inpatient Length of Stay following the index admission;  Total Adms = Total admissions following the index 

admission; LOS of index admission = Length of stay of index admission log-transformed 
a  

Variables which were not found to be significant predictors of readmission for any follow up period or sample were not included in the table. These variables were 

HoNOS total score at admission, Problems with activities of daily living, Dual diagnosis, Problems with overactive/aggressive behaviour, Problems with drinking/ 

drugs, Physical problems, Problems with living condition and Problems with occupation.

Follow up period 30 days 6 months 5 years 

Sample Various diagnoses Depressed  Various diagnoses Depressed Various diagnoses Depressed 
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Standardized beta weights for dependent variables 

Improvement in symptoms             

  DASS change score -.10** -.02** -.14** -.14** -.11** -.13** -.15** -.17** -.01 -.07* -.10* -.13** 

HoNOS change score -.07 -.07 -.16* -.16* -.09 -.09 -.18* -.21** -.05 -.02 -.15* -.09 

Severity of symptoms             

DASS total at admin .09* .09* .01 -.01 .09* .07* .05 .03 .04 .03 .00 .02 

Problems with self injury .06 .06 .13* .12* .05 .05 .08 .06 .04 .06 .03 .06 

Problems with relationships -.04 -.03 -.04 -.02 -.06 -.04 -.09 -.06 -.08* -.05 -.11 -.08 

Gender -.02 -.02 .03 .03 -.03 -.04 .03 .02 -.04 -.10** -.04 -.11* 

Age -.09** -.09** -.10 -.11* -.03 -.06 -.08 -.12* -.02 -.07* -.02 -.10 

Socioeconomic status .01 .01 -.01 -.01 .02 .01 .08 .04 .01 .00 .13** .07 

LOS of index admission .05 .05 .03 .04 .09** .11** .08 .14** .19** .23** .16** .21** 

Model Coefficients 

               R
2
 for Step 1 

               Δ R
2
 for Step 2 

.03 

.01 (NS) 

.03 

.01 (NS) 

.07 

.02 (NS) 

.06 

.02 (NS) 

.03 

.01 (NS) 

.03 

.02* 

.06 

.02 (NS) 

.06 

.03 (NS) 

.01 

.04** 

.01 

.07** 

.03 

.05* 

.04 

.08** 
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Table 4 

Summary of variables found to be significant predictors of readmission. 

 

Patient-reported improvement in symptoms during the admission was a predictor of 

readmission for: 

 various diagnoses sample across all follow up periods 

 depressed sample across all follow up periods. 

Clinician-reported improvement in symptoms during the admission was a predictor 

of readmission for: 

 depressed sample, across all follow up periods. 

Patient-reported severity of symptoms at admission was a predictor of readmission 

for: 

 various diagnoses sample, over the 30 day and 6 month follow up periods. 

Problems with relationships was a predictor of readmission for: 

 various diagnoses sample, over the 5 year follow up period. 

Gender was a predictor of readmission for: 

 various diagnoses sample over the 5 year follow up period 

 depressed sample over the 5 year follow up period. 

Age was a predictor of readmission for: 

 various diagnoses sample over the 30 days and 5 year follow up period. 

 depressed sample over the 30 days and 6 month follow up period. 

Socioeconomic status was a predictor of readmission for: 

 depressed sample over the 5 year follow up period. 

Length of stay was a predictor of readmission for: 

 various diagnoses sample over the 6 months and 5 year follow up period. 

 depressed sample over the 6 months and 5 year follow up period. 

 

a  
Variables which were not found to be significant predictors of readmission for any follow 

up period or sample were not included in this table. These variables were HoNOS total score 

at admission, Problems with activities of daily living, Dual diagnosis, Problems with 

overactive/aggressive behaviour, Problems with drinking/ drugs, Physical problems, Problems 

with living condition and Problems with occupation
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Section Two 

Quality improvement initiatives to reduce unplanned 

readmissions 
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Chapter Five 

The role of the hospital in managing readmission 

The use of readmission as an outcome indicator for mental health services 

(NMHWG Information Strategy Committee Performance Indicator Drafting Group, 

2004) carries the underlying assumption that the service-provider can improve practice 

to affect the readmission rate.  Specifically, in Australia one state has already 

implemented a target of 13% for 28 day readmission rates (NSW Department of Health, 

2012) and national performance targets will be introduced with the implementation of 

the Fourth Mental Health Plan (Australian Health Ministers, 2009).  

Evidence to support the assumption that the inpatient service-provider can affect 

readmission rates is accumulating.  However, the research examining whether 

readmission is reflective of an inadequate earlier admission is often criticized.  The 

criticisms arise due to inconsistent findings between studies making it difficult to 

delineate the relationship between quality of care and readmission.   To address these 

concerns, Section One of the present thesis demonstrated that the quality of an 

admission (as indicated by symptom improvement) is linked to subsequent readmission, 

although this relationship may be masked by characteristics of the sample and measures 

of symptom improvement (Byrne et al., 2010). Although the effect size for symptom 

improvement as a predictor of readmission was small, this finding supports that the 

service-provider may play a role in reducing the risk of readmission and therefore 

provides cautious support for the use of readmission as an outcome indicator. However, 

as further demonstrated by Section One, there are complexities associated with the use 

of readmission as an outcome indicator. 

Readmissions as an indicator of quality need to be evaluated in a way that 

differentiates unplanned and planned readmissions.  Failure to account for planned 
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readmissions in analyses of readmission as an outcome indicator, as evident in Section 

One of this thesis, may lead to overestimations of negative outcomes (Byrne, Hooke, 

Fieldhouse et al., 2012).  While unplanned readmissions signal an inadequate earlier 

admission, planned readmissions (e.g., for continuation therapy) may be an indicator of 

good quality as they have the potential to reduce adverse outcomes, such as future 

unplanned readmission (Wobrock et al., 2009). Therefore, it appears that while 

minimizing unplanned readmissions appears to be an achievable objective for service-

providers, it may also be important for service-providers to aim to achieve an optimal 

level of planned readmissions. Accordingly, Section Two of this thesis will differentiate 

between these two outcomes.  Primarily, the planned readmissions considered in this 

thesis will be specific to readmissions for the purpose of continuation ECT, as 

readmissions for this purpose are the clearest example of a planned readmission. 

Maximizing the likelihood of planned readmissions for continuation ECT  

Care for hospitalized patients requires effective inpatient treatment as well as 

effective continuation therapy to maintain the success of the index admission.  

Depending on the individual needs of the patient, continuation therapy following 

discharge (aftercare) may involve an outpatient appointment with a health practitioner 

(e.g., general practitioner, clinical psychologist), peer mentor support, a medication 

regimen, or a planned readmission to psychiatric hospital.   

Continuation therapy following an inpatient admission has been associated with 

improved patient outcomes, including reduced rates of unplanned readmissions (e.g., 

Nelson, Maruish, & Axler, 2000; O'Connor et al., 2010). Indeed, patients with recurrent 

readmissions appear to be those who have difficulty engaging with services (Sledge et 

al., 2011).  However, despite the benefits of continuation therapy, patients often do not 

continue in treatment after hospital discharge (Bridge & Barbe, 2004).    Accordingly, in 
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an effort to guide treatment it is important to understand the factors that may increase 

engagement with continuation treatment.  This may be particularly important for 

patients treated with ECT at the index admission as typically these patients have a high 

risk of relapse and readmission (Bourgon & Kellner, 2000; C. Robertson & Eagles, 

1997; Trevino et al., 2010).  Therefore, for patients treated with ECT there is an 

opportunity for the service-provider to manage readmissions.  

Although non-adherence to aftercare, including appointments with health 

practitioners and medication regimens, has been linked to many factors (see 

Klinkenberg & Calsyn, 1996 for a review), little is known about the effect of the quality 

of an index admission for ECT on subsequent C-ECT. A better understanding of the 

factors that may increase engagement with C-ECT is important as C-ECT is one 

treatment modality that may reduce the risk of relapse (e.g., Clarke, Coffey, Hoffman, 

& Weiner, 1989; Gangé et al., 2000; Kellner et al., 2006; O'Connor et al., 2010; 

Petrides, Dhossche, Fink, & Francis, 1994).  Furthermore, understanding whether the 

quality of an admission influences C-ECT will inform the extent to which the service-

provider can influence engagement with C-ECT and highlight the treatment-related 

variables that may be beneficial to target to improve practice. Prior to speculating how 

the quality of an admission may influence C-ECT, it is necessary to define quality for 

this group of patients.   

To this point, the present thesis has defined quality by measures of symptom 

improvement.  However, assessments of the quality of an admission need to capture 

change relevant to the patient in question and therefore, it may be necessary to ask 

different questions of different patients (Trauer, 1998).  For patients treated with ECT, 

in addition to measuring symptom improvement, it is also important to measure side 

effects to indicate quality.  In fact the recommendations for best practice in ECT specify 

that a patient’s response to (the efficacy of) a course of ECT requires consideration of 
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the patient’s progress and clinical improvement in specific target symptoms, and the 

side effects, including cognitive effects, of the treatment (Office of the Chief 

Psychiatrist, 2011).  It is not uncommon for those patients with greater symptom 

improvement to evidence greater side effects and therefore understanding only one of 

these aspects may not fully capture the success of the treatment.  Therefore, this thesis 

will define quality for patients treated with ECT by symptom improvement and side 

effect change, while acknowledging that these measures are not an all encompassing 

indicator of quality.  The dissertation now turns to consider the reasons to expect that a 

more successful admission, defined by greater symptom improvement and less side 

effects, may influence the likelihood of C-ECT. 

The success of an admission may influence the clinician’s willingness to refer 

patients for C-ECT.  The decision to administer C-ECT requires consideration of the 

patient’s response to the index ECT course (American Psychiatric Association 

Committee on Electroconvulsive Therapy, 2001) and an assessment of the potential 

benefits and costs to the patient of the treatment (Royal College of Psychiatrists, 2005).  

Thus, clinicians may be more likely to refer patients for C-ECT who evidence greater 

symptom improvement or less side effects during the index course.  Arguably, these 

variables are not assessed in isolation, as patients with greater symptom improvements 

may also have more severe side effects.  Furthermore, the success of the index course of 

ECT may influence a patient’s willingness to return for C-ECT. 

Symptom severity and symptom reduction during an admission appear to 

contribute to adherence to outpatient appointments and medication regimens after 

discharge.  Specifically, those patients who perceive their symptoms as more severe are 

more likely to not adhere to with medication regimens (Adams & Scott, 2000).  

Moreover, evidence suggests that those patients who adhered to outpatient appointments 

after discharge were those who experienced the greatest clinical improvement during an 
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admission (Fink & Heckerman, 1981).  The authors of this study (Fink & Heckerman, 

1981) attributed this finding to a social learning theory whereby the more a patient’s 

involvement in hospital treatment is reinforced by improvements in symptomatology, 

the more likely he or she is to adhere to recommended aftercare.  Consistent with their 

argument, symptom reduction during a course of ECT may influence the patient’s 

decision to return for C-ECT.  However, it is likely that a patient’s perception of the 

benefits (success) of treatment is based on broader considerations than symptom 

improvement (Rose, Wykes, Leese, Bindman, & Fleischmann, 2003).  Patients may also 

take into account side effects (Rose et al., 2003). 

A higher number of side effects during ECT is one factor associated with 

patients reluctance to agree to ECT in the future (Philpot et al., 2004).  This reluctance 

may extend to receiving C-ECT, as side effects during the index admission appear to be 

related to adherence to aftercare.  Specifically, side effect discomfort appears to be a 

factor contributing to medication non-adherence for patients with schizophrenia 

(Falloon, Watt, & Shepherd, 1978; Young, Zonana, & Shepler, 1982).  Although the 

association between side-effects and medication adherence has not been found 

consistently (Lacro, Dunn, Dolder, Leckband, & Jeste, 2002), the lack of association 

may be attributed to a lack of systematic ratings of side effects (Lacro et al., 2002).  

While side effects and symptom improvement may influence decisions about 

subsequent C-ECT, it is likely that these factors interact to influence decisions about 

subsequent C-ECT. Reasons for the interaction can be found in the health belief model. 

According to Becker and Maimon’s health belief model (HBM; Becker & 

Maimon, 1975) four main beliefs influence whether patients adhere to their prescribed 

medication, including the perceived benefits of adherence (e.g., symptom reduction) and 

perceived barriers to adherence (e.g., side effects).  It is proposed that adherence is more 

likely to occur, in part, if the perceived benefits of the treatment exceed the perceived 
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barriers.  Indeed, a review of patients’ perspectives on ECT found that patients make 

decisions about ECT by weighing the risks and benefits of treatment (Rose et al., 2003).  

Possibly, such a cost-benefit analysis also contributes to patient’s willingness to receive 

C-ECT, as patients who are to consider continuation treatment will have the personal 

experience to consider the potential benefits against the possible adverse effects of 

treatment (Royal College of Psychiatrists, 2005).  Therefore, in addition to considering 

the individual contribution of symptom improvement and side effect change to later C-

ECT, it may also be important to consider if these variables interact to influence C-ECT.  

Understanding the extent to which symptom improvement and side effect 

change during the index admission for ECT influences the likelihood of subsequent C-

ECT has the potential to guide clinical practice as to areas to target to maximize the 

likelihood of C-ECT.  Accordingly, Chapter Six is an examination of the effect of the 

quality of an index admission for ECT, as defined by symptom improvement and side 

effect change, on the likelihood of subsequent planned readmission to psychiatric 

hospital for C-ECT.   

It was hypothesized that although symptomatic improvement and reductions in 

side effects would independently predict planned readmissions for C-ECT (that is, 

increase the likelihood of a planned readmission), the interaction of symptom change 

and changes in side effects during the index admission would explain more of the 

variance in C-ECT than the individual contribution of either variable alone.  That is, 

patients who not only had symptom improvement but also a reduction in ECT side 

effects would be more likely to be readmitted for C-ECT. 

In addition to achieving an optimum level of planned readmissions, an important 

objective for service-providers is to reduce the risk of unplanned readmissions and it is 

to this issue that the dissertation presently turns. 
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Minimizing the risk of unplanned readmission  

To reduce unplanned readmissions it is first necessary to identify key patient- 

and treatment-related factors that influence readmission rates.  Subsequently, a system-

wide approach is required to develop and implement effective strategies to target the 

identified risk factors of readmission (Hyland et al., 2008).   

Many risk factors of readmission have been identified, with the research on this 

topic spanning over the past several decades (see Durbin et al., 2007 for a review). The 

risk factors of readmission have been categorized by:  

1) type; that is, patient- or treatment-related (Durbin et al., 2007) (or consumer- 

or service-based; Montgomery & Kirkpatrick, 2002), and  

2) by phase of hospitalization; pre- during- or post-hospitalization (Durbin et al., 

2007).   

The relevant literature will be reviewed in a manner that focuses attention on the 

main themes of the present thesis to be summarized. 

Patient-related predictors of readmission 

Numerous patient-related factors that contribute to readmission have been 

identified.  Specifically, risk factors include younger age (e.g., Byrne et al., 2010; 

Figueroa, Harman, & Engberg, 2004; Heggestad, 2001), low level of education (e.g., 

Suzuki, Yasumura, Fukao, & Otani, 2003), diagnosis (e.g., unstable personality 

disorder, psychotic diagnosis, major depression; Callaly et al., 2011; Hodgson et al., 

2001; Jones, Yates, & Zhou, 2002), severity of symptoms at admission (e.g., Byrne et 

al., 2010; Nicolson & Feinstein, 1996) and the presence of comorbid psychiatric 

disorders including substance abuse disorders (e.g., Hendryx et al., 2003).  However, for 

every one study that identifies a risk factor for readmission, there often is another study 

with contradictory findings. For example, Durbin and colleagues (2007) found that 
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younger age was associated with an increased risk of readmission in three out of nine 

studies.  One exception is the literature examining a history of psychiatric admissions as 

a risk factor for readmission. 

The most robust predictor of readmission is a history of psychiatric admissions 

(Gerolamo, 2004; Montgomery & Kirkpatrick, 2002; Øiesvold et al., 2000; Silva, 

Bassani, & Palazzo, 2009). While this variable is not directly under the control of the 

service-provider and not amenable to change, identification of patients with a history of 

psychiatric admissions can inform efforts designed to reduce the risk of subsequent 

readmission.  For example, peer support programs have been developed for patients 

with multiple psychiatric hospitalizations with the aim to reduce further readmission 

(Sledge et al., 2011).  Peer support programs involve assigning patients to employed 

trained mentors with a history of major mental illness (i.e., peers) who assume a care-

giving role following discharge, offering support and services (Davidson et al., 2006). 

Peer support has been associated with less readmissions compared to treatment as usual 

(Sledge et al., 2011). Furthermore, as suggested by Durbin et al. (2007), the risk of 

readmission for patients with a history of psychiatric admissions may be reduced by 

identifying and including the precipitants of hospital readmission in discharge 

preparation, raising patients awareness of community crisis supports and aftercare 

services and discussing how to manage crises after discharge (Durbin et al., 2007). 

Further to the clinical implications of understanding the patient-related risk factors of 

readmission, knowledge of the treatment-related risk factors of readmission, which are 

considered more malleable that patient-related factors, have the potential to guide 

treatment and improve patient outcomes. 
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Treatment-related predictors of readmission 

Treatment-related predictors of readmission include those described earlier in 

this thesis, which may be considered indicative of the ‘quality’ of an admission. The 

treatment-related risk factors of readmission that have been identified typically relate to 

the discharge and post-discharge phases of an admission.  Risk factors of readmission 

relating to the treatment include (but are not limited to) discharge management such as 

not sending a discharge plan to the patient’s GP on discharge (Callaly et al., 2010), 

deficient follow-up (Thompson, Neighbors, Munday, & Trierweiler, 2003) and limited 

access to community care after hospital discharge (Heggestad, 2001). Variables 

associated with inpatient care that may influence readmission have been examined less 

frequently (Durbin et al., 2007) and include length of stay (e.g., Figueroa et al., 2004; 

Lauber et al., 2006; Lieberman, Wiitala, Elliott, McCormick, & Goyette, 1998; Lyons et 

al., 1997), therapeutic alliance (e.g., Olfson et al., 1999) and symptom improvement 

(Byrne et al., 2010; Lauber et al., 2006; Lyons et al., 1997).  Research on the risk factors 

of readmission has guided the development of strategies to reduce readmission. 

Quality improvement initiatives to reduce readmission 

In their review of the influence of hospital practice on subsequent readmission, 

Durbin et al. (2007) reported there were no studies that examined the effect of a specific 

intervention on readmission.  Since that time, evaluations of strategies to reduce 

readmission have started to emerge.  Specifically, with a view to reduce the need for 

admissions and readmissions, community based outreach services have been 

implemented to provide crisis care for people with mental illnesses living in the 

community.  Crisis care programs, established in several countries (Bourn, 2007; Burns 

et al., 2001) including Australia (e.g., Crisis Assessment and Treatment services; 

Department of Human Services, 2007), have demonstrated effectiveness in reducing 
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readmission (see Department of Human Services, 2007 for a review).  Also in Australia, 

consistent with the recommendation from the National Health and Hospitals Reform 

Commission that every hospital-based mental health service be linked with a 

multidisciplinary community sub-acute service to provide recovery care (National 

Health and Hospitals Reform Commission, 2009), Prevention and Recovery Care 

Services (PARCs) have been established.  PARCs is a residential sub-acute mental 

health program designed to prevent psychiatric admissions and readmissions by 

providing care to people in the community who become unwell or are recovering from 

an episode of acute psychiatric illness (Department of Health Victorian Government, 

2010). Further, in an effort to improve discharge planning, models have been developed 

to aid the patient’s transition from inpatient care to the community (Forchuk, Reynolds, 

Sharkey, Martin, & Jensen, 2007).  For example, the Transitional Discharge Model, 

which involves peer support and bridging staff (i.e., hospital staff maintain their 

relationship with the patient following discharge until a therapeutic relationship is 

developed in the community; Forchuk et al., 2007), has been found to reduce 

readmissions relative to controls (Reynolds et al., 2004).  Similarly, an intensive case 

management program (which in part involved linking patients with community-based 

resources) has been associated with significant reductions in readmission and the 

associated costs compared to treatment as usual (Kolbasovsky, Reich, & Meyerkopf, 

2010).   

Furthermore, initiatives implemented during an admission have been evaluated 

positively.  Reduced readmission rates have been associated with an initiative to 

promote increased attendance in group psychotherapy at a private psychiatric hospital 

(Page & Hooke, 2001).  Furthermore, a quality improvement initiative established in a 

rural hospital which involved a system wide change in practice to a enhanced model of 

psychiatric inpatient care (Multifaceted Inpatient Psychiatry Approach) has 
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demonstrated reduced readmission rates compared with treatment as usual (Lang, 

Rohrer, & Rioux, 2009).  Therefore, while few quality improvement initiatives that can 

be applied during the admission have been evaluated, the evidence has evaluated these 

interventions favourably. 

In addition to being effective, it is also important that initiatives to reduce 

readmission are efficient.  Accordingly, some evaluations of the strategies to reduce 

readmission have included analyses of cost effectiveness.  For example, in their 

evaluation of an intensive case management program among high-risk patients, 

Kolbasovsky et al. (2010) found inpatient psychiatric costs for the six month follow-up 

period were $4982.90 lower per member in the intervention group.  The cost savings 

associated with reducing readmission, such as those demonstrated by Kolbasovsky et al. 

(2010), can enable spending in other quality improvement areas.  Furthermore, reduced 

readmission rates result in more available resources, such as psychiatric beds and 

clinician time. 

Evidently, the strategies and quality improvement initiatives developed to reduce 

readmission have primarily targeted discharge planning (see Steffen, Kösters, Becker, & 

Puschner, 2009 for a review) and community follow-up and support, with fewer quality 

improvement initiatives available that can be implemented during an inpatient 

admission.  This is not surprising given the identified risk factors of readmission are 

focused on discharge and post-discharge periods, while variables associated with 

inpatient care have been examined less frequently (Durbin et al., 2007), or are often 

unclear.  For example, different studies that have evaluated the association between 

readmission and the most commonly assessed variable associated with inpatient care, 

namely length of stay, have found seemingly contradictory outcomes.  Some studies 

report a positive association (e.g., Byrne et al., 2010; Hodgson et al., 2001; Mojtabai, 

Nicholson, & Neesmith, 1997), others a negative association (e.g., Wickizer & Lessler, 
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1998) and still others no significant association (e.g., Lyons et al., 1997).  Such 

discrepant findings make it difficult to ascertain whether quality improvement initiatives 

to target length of stay would be beneficial in reducing readmission and underscores the 

importance of developing consistency between research methods.  Importantly, Chapter 

Four of this thesis clarified the previously conflicting findings (Lauber et al., 2006; 

Lyons et al., 1997) regarding the relationship between symptom improvement during an 

admission and readmission which may inform possible quality improvement initiatives 

to reduce readmission. 

Chapter Four demonstrated that patients with greater symptom improvement 

during the index admission evidence less subsequent readmissions.  Based on their 

similar findings for patients with depression, Lauber et al. (2006) concluded that 

improving clinical symptoms is the first obligation for clinicians due to its importance 

for long-term outcome.  The findings of Chapter Four strengthen this conclusion as the 

relationship between symptom improvement and readmission was consistent over short- 

and long-term follow-up periods, for both of the samples examined.   

Quality improvement initiatives to reduce the risk of unplanned readmission: Patient 

focused research 

Although an inherent objective of a psychiatric admission is for patients to 

improve on their presenting symptoms, system-wide approaches may be implemented to 

maximize symptom improvement. One quality improvement activity that has been 

associated with greater symptom improvements at treatment completion and therefore 

has the potential to reduce readmission risk is monitoring patient progress during 

therapy and providing feedback to patients about their progress (Newnham, Hooke, & 

Page, 2010b).  
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Unlike traditional approaches to outcomes monitoring that involve the 

assessment of symptoms and functioning (i.e., The Health of the Nation Outcome Scale; 

Wing et al., 1998; Mental Health Questionnaire; MHQ-14; Ware) at pre- and post-

treatment (i.e., admission and discharge in the case of an inpatient admission), patient-

focused research involves the monitoring of progress during therapy and providing 

progress feedback to patients and clinicians to guide and improve ongoing treatment in 

real time (Howard et al., 1996).  

Monitoring and feedback systems have been implemented in outpatient mental 

health settings and have been evaluated favorably.  Outcome monitoring systems with 

expected recovery curves and alarms for patients who are not progressing as expected, 

often referred to as patients who are ‘Not On Track’ (Lambert et al., 2003) tend to result 

in positive effects (De Jong, van Sluisb, Nugtera, Heiserc, & Spinhovend, 2012). 

Specifically, evidence suggests feedback is associated with improved patient outcomes 

at the completion of therapy (Harmon et al., 2007; Lambert et al., 2001; Lambert et al., 

2002) and follow-up, with those patients who were privy to feedback demonstrating 

reductions in the number and length of inpatient admissions over six months (Slade et 

al., 2006).  Furthermore, feedback is considered to be a cost-effective intervention due 

to the reductions in both inpatient utilization (Slade et al., 2006) and number of 

outpatient therapy sessions required (Lambert, 2007).  Recently a system developed for 

inpatient and day patient psychiatric care (i.e., patients attend hospital for a whole day 

of treatment) has been developed (Newnham et al., 2010b). 

Newnham et al. (2010b) evaluated a monitoring and feedback system developed 

for inpatient and day patient psychiatric care which involved the use of the World 

Health Organization's Wellbeing Index (WHO-5; Bech, Gudex, & Johansen, 1996) to 

monitor progress during an intensive two-week cognitive behavioral therapy (CBT) 

group program.  While patients of one cohort were not privy to feedback (until 
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treatment had terminated), feedback about progress, based on an empirical system 

developed at the hospital (Newnham, Hooke, & Page, 2010a), was given to the other 

cohort of patients mid-way through the program. Feedback on individualized outcome 

data enables a dialogue between the patient and clinician about treatment expectations 

and progress.  In this way, feedback may increase accountability for the service-

provider and also may give the patient the opportunity to be an active participant in their 

treatment and co-manage their own care.  Other research has demonstrated the positive 

outcomes that can arise from involving the participants actively in both clinical practice 

and research contexts (Davidson, Stayner, Lambert, Smith, & Sledge, 1997).  In the 

study conducted by Newnham et al. (2010b), at treatment completion, those patients at 

risk of a poor outcome who received feedback had a greater reduction in depressive 

symptoms than those patients at risk of a poor outcome who did not receive feedback 

(Newnham et al., 2010b).  However, the benefits of feedback evident for Not On Track 

patients were not evident for patients considered to be making expected progress at the 

point of feedback (that is, ‘On Track’); a finding which is consistent with research in 

outpatient mental health settings (Lambert & Barley, 2001). Accordingly, given 

maximizing symptom improvement appears to improve the quality of the inpatient 

admission for patients who are at risk of a poor outcome, it is reasonable to expect that 

these benefits may translate into reduced readmissions for these patients.  Although the 

use of routine outcomes assessment and feedback in community mental health teams 

has been associated with reduced admissions (Slade et al., 2006), it is unclear whether 

these findings generalize to the use of feedback in inpatient and day patient group 

psychotherapy where treatment is more intense and time limited and patients often 

present with more severe mental health symptoms.  

As monitoring progress and providing feedback may contribute to the existing 

strategies available during an admission to improve the effectiveness and efficiency of 
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psychiatric care, the primary aim of Chapter Seven of this thesis is to examine the effect 

of monitoring progress during therapy and providing feedback to patients about 

progress on subsequent unplanned readmission to psychiatric hospital over the six 

months following discharge.  A secondary aim is to examine the potential cost savings 

associated with the implementation of a feedback and monitoring system in a 

psychiatric hospital setting.  Given the existing evidence that feedback is associated 

with greater symptom reduction for patients deemed Not On Track during therapy, but 

not for patients considered On Track, it was expected that feedback would be associated 

with a reduced risk of readmission for deemed ‘not on track’ patients only.  

The present research program 

To summarise, the expectations for mental health service-providers to not only 

monitor, but also manage indicators of performance are increasing.  Accordingly, it is 

essential service-providers have an evidence base to guide practice to improve 

outcomes.  To contribute to this evidence base, Section Two of this thesis investigated 

specific hospital processes that may reduce unplanned readmissions for two patient 

samples, either directly or by maximizing the likelihood of planned readmissions.  The 

first sample included inpatients treated with ECT during the index admission, and the 

second sample included patients who participated in group psychotherapy during the 

index admission.  As strategies to reduce the risk of readmission may need to be specific 

to patient groups, the hospital processes examined for the two patient groups differed.  

The specific aims were to determine: 

First, the effect of factors related to the treatment during an index admission for 

ECT on the likelihood of subsequent planned readmissions for continuation therapy. 
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Second, the effect of monitoring progress during the index admission and 

providing feedback to patients and clinicians about progress during group 

psychotherapy on the risk of subsequent unplanned readmission. 
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Chapter Six 

Minimizing the physical side effects of electroconvulsive therapy is associated with 

an increased engagement with continuation electroconvulsive therapy 

Abstract 

Background: Continuation-ECT may prevent depressive relapse and the associated 

personal and financial costs. However, the predictors of planned psychiatric 

readmissions for continuation-ECT remain under-examined. Objectives: The primary 

aim was to examine whether the success of an index admission for patients treated with 

ECT influences the likelihood of subsequent planned readmissions for continuation-

ECT.  Methods: A naturalistic historical study examined the predictors of planned 

readmission for continuation-ECT over the 6 months following discharge for patients 

who received ECT at the index admission.  The sample primarily comprised patients 

with diagnoses of affective disorders (n = 63).  The predictors examined were age, 

number of prior admissions, symptom change and change in side effects during the 

admission and the interaction of symptom and side effect change.  Results: Greater 

reduction in the physical side effects (drowsiness, headache, muscle ache, dizziness and 

nausea) during the index ECT course was associated with an increased likelihood of a 

subsequent planned readmission for continuation-ECT.  Conclusions: Minimizing the 

physical side effects of ECT may be important in influencing decisions to incorporate 

continuation-ECT in a patient’s ongoing treatment plan. 
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It is now widely accepted that to prevent relapse, continuation therapy is required 

following a successful index course of ECT (American Psychiatric Association, 2006; 

American Psychiatric Association Committee on Electroconvulsive Therapy, 2001).  

Pharmacotherapy has been the dominant continuation therapy (Papadimitrou, 

Papakostas, Pehlivanidis, & Christodoulou, 2003). However, due to concerns about 

continuation pharmacotherapy, including lack of efficacy for some patients (e.g., 

Stoudemire, Hill, Dalton, & Marquardt, 1994) and overdose potential for patients with a 

history of suicide attempts (Papadimitrou et al., 2003), continuation-ECT (C-ECT) has 

gained acceptance as a viable alternative.  

C-ECT, defined as ECT administered during the six months immediately after 

resolution of the acute episode to maintain the improvements gained from the acute 

ECT course (American Psychiatric Association Committee on Electroconvulsive 

Therapy, 2001), is a cost-effective (Aziz et al., 2005) and valuable maintenance 

treatment.  Specifically, C-ECT has been shown to prolong remission for patients with 

depression and patients with schizophrenia who have not responded to psychotropic 

medication (see Trevino et al., 2010 for a review).  Whether administered on an 

inpatient or outpatient basis (American Psychiatric Association Committee on 

Electroconvulsive Therapy, 2001), several readmissions may be required for C-ECT 

following the admission for the index ECT course. Such planned (or scheduled) 

readmissions are distinctly different from unplanned readmissions with respect to both 

purpose and cost.  

While unplanned readmissions often reflect a relapse of mental illness that 

requires a renewed need for a high level intervention, planned readmissions are 

typically designed to maintain the benefits gained at an index admission and therefore 

patients are well at the time of readmission. Accordingly, while unplanned readmissions 

increase costs and place pressure on resources (such as number of dedicated psychiatric 
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beds; NMHWG Information Strategy Committee Performance Indicator Drafting 

Group, 2004) planned readmissions for continuation therapy have the potential to 

minimize negative future outcomes (such as further unplanned readmissions; O'Connor 

et al., 2010) and the associated costs.  Nevertheless, many patients do not continue with 

treatment following discharge (Bridge & Barbe, 2004).  

Understanding the factors that increase the likelihood of patients receiving C-

ECT, particularly those that can be influenced by the service-provider, may enable 

treatment and discharge planning to be guided in an effort to improve patient outcomes 

following discharge. Although considerable research has been dedicated to identifying 

risk factors for unplanned readmission (see Durbin et al., 2007 for a review), the 

predictors of planned readmissions remain under-examined.  

One factor that may be important in influencing planned readmissions for C-

ECT is the success of the admission for the index ECT course (i.e., hospital outcome).  

From the clinician’s perspective the decision to administer C-ECT requires 

consideration of the patient’s response to the index ECT course (American Psychiatric 

Association Committee on Electroconvulsive Therapy, 2001) and from the patient’s 

perspective, it is reasonable to expect that their willingness to engage with subsequent 

ECT will be influenced by the success of earlier ECT treatment.  Thus, what factors 

contribute to a successful course of ECT?  To examine the relationship between hospital 

outcome and subsequent unplanned readmission for patients with depression, existing 

research has examined the main effect of symptom improvement during the admissions 

on readmission for patients with depression (Byrne et al., 2010; Lyons et al., 1997). 

However for patients treated with ECT, predictors of hospital usage may be more 

complex. 

Recommendations for best practice in ECT specify that evaluations of the 

efficacy of the treatment require consideration of 1) the patient’s progress and clinical 
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improvement in specific target symptoms, and 2) the side effects, including cognitive 

effects, of the treatment (Office of the Chief Psychiatrist, 2011).  Thus, the interaction 

of symptomatic improvement and side effects may influence the clinician’s decision to 

refer a patient for C-ECT.  Furthermore, research suggests that improvement in 

symptoms and less side effects are associated with increased adherence with aftercare 

(including to medication regimens and outpatient appointments; Falloon et al., 1978; 

Fink & Heckerman, 1981).  Although predictors of adherence to C-ECT have not been 

examined, it is likely that symptom improvement and experience of side effects 

influence adherence to C-ECT as patients make decisions about ECT by weighing the 

risks and benefits of treatment (Rose et al., 2003). Accordingly, consistent with research 

that suggests readmission is multifactorially determined (Callaly et al., 2010) and the 

interaction between variables requires consideration (Øiesvold et al., 2000), any 

investigation of the effect of hospital outcome on subsequent planned readmissions may 

be improved by considering the interaction among predictors. 

Accordingly, the primary aim of this study was to examine whether the success 

of the admission for an index course of ECT influenced the likelihood of subsequent 

planned readmissions. It was hypothesised that symptomatic improvement and 

reductions in side effects would independently predict planned readmissions. Further, it 

was expected that the interaction of symptom change and changes in side effects during 

the index admission would explain more of the variance in readmission than the 

individual contribution of symptom change or changes in side effects alone. That is, 

patients who not only had symptom improvement but also a reduction in ECT side 

effects would be more likely to be readmitted for C-ECT.  
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Method 

Sample  

The sample was obtained from a private psychiatric hospital in Western 

Australia and included consecutively admitted voluntary inpatients over a three-year 

period who completed a course of ECT during the index admission and completed the 

ECT Side Effects Questionnaire (ESEQ) at pre-ECT and at post-ECT (n = 63).  Patients 

were considered to have completed a course of ECT if they received five or more ECT 

treatments during their index admission and the average number of ECT treatments 

patients received during an admission was 9 (SD: 3.29). The sample included patients 

with a mean age of 44 years (SD: 13.04), and a primary diagnosis classified by the 

treating psychiatrist according to the ICD-10 (National Centre for Classification in 

Health Publications, 2002) main diagnostic criteria as either mood (affective) disorders 

(87%), schizophrenia, schizotypal and delusional disorders (8%) or neurotic, stress-

related and somatoform disorders (5%).  Sample characteristics are illustrated in Table 

1.  

The patients who completed the ESEQ at both pre- and post-ECT represented 

24% of all patients treated with a course of ECT during the study period. There was no 

difference between those that completed and did not completed the ESEQ in age (t 

(317) = 1.93, p>.05), number of ECT treatments received during the admission (t (317) 

= -1.33, p>.05), length of stay (t (317) = 0.67, p>.05) or severity of symptoms as rated 

by the DASS 21 total score at admission (t (275) = 0.14, p>.05) and discharge (t (200) = 

0.91, p>.05). 

Patients provided written informed consent at admission and the research was 

approved by the University of Western Australia Human Research Ethics Committee 
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and carried out in accordance with the Declaration of Helsinki.  All ECT treatments 

were voluntary. 

ECT Treatment Details 

ECT treatments were delivered using the Thymatron® System IV, utilizing the 

program setting with the lowest pulse width (either 0.25 or 0.5 msec for treatments up to 

100% and for treatments above 100% the 2X program was used). The 

stimulus/frequency ranged from 10 to 70Hz. Convulsive seizure duration and seizure 

termination was monitored with EEG. Electrode placement varied for each patient and 

was determined by the treating psychiatrist; however bifrontal ECT was the 

predominant electrode placement. Propofol (2mg/kg) and succinylcholine chloride 

(0.75mg/kg) were the anaesthetic/muscle relaxant medications for ECT.  

Measures and procedure 

The predictor variables of interest were obtained from measures routinely 

collected at the hospital as part of their ongoing program evaluation and included age, 

number of prior admissions (inpatient and day patient), symptom change during the 

admission and change in side effects during the ECT course. 

Symptom change was defined as the total change in the Depression Anxiety and 

Stress Scales 21 (DASS 21; S. H. Lovibond & P. F. Lovibond, 1995) score from 

admission to discharge. The DASS 21 is a patient-report measure of severity of 

depression, anxiety and stress over the past few days with each item rated on a 4-point 

scale. Higher total scores indicate more severe psychopathology.  Although the subscale 

scores can be considered separately, a composite measure of symptom distress was 

obtained by summing the scores of all three subscales. The DASS 21 has high internal 
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consistency (Crawford & Henry, 2003) and construct validity (P. F. Lovibond & S. H. 

Lovibond, 1995).   

Side effect change was measured with the ESEQ, developed by the authors and 

introduced in Chapter Three of this thesis.  The ESEQ is a patient-rated measure of the 

severity of side effects on a 4-point scale.  Higher scores indicate more severe side 

effects.  Specifically, the ESEQ has two subscales; ‘cognitive side effects’ that include 

items assessing memory problems and confusion, and ‘physical side effects’ that 

include items that assess headache, muscle aches/pain, dizziness and nausea/vomiting.  

Notably, an item assessing drowsiness loads on both subscales of the SEQ.  Given the 

factor structure of the ESEQ, side effect change was indicated by cognitive side effect 

change and physical side effect change using the raw pre- to post-ECT change score on 

each subscale (i.e., post-ECT score minus pre-ECT score).  If post-ECT data were not 

available for a patient, the final questionnaire completed by the patient was used, 

provided it was completed within 7 days of discharge. 

Results 

Data screening 

Testing of the proportional hazards assumption revealed that the variable ‘age’ 

violated the assumption. Therefore, the Cox Regression was conducted with and 

without ‘age’ included as a covariate. Even though inclusion of this variable did not 

influence the results, the results excluding age are reported. 

One outlying data point was detected for the physical side effects scale of the 

ESEQ.  Accordingly, this score was replaced with the mean plus 3 Standard Deviations.  

Data analyses 
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To examine the predictors of readmission over 180 days, a Cox Proportional 

Hazards model was conducted. In this model, the dependent variable was the probability 

of being readmitted, given that patients have survived up to a particular point in time 

(i.e., hazard ratio). The independent variables included age and number of prior 

admissions, symptom change and side effect change.  Given the factor structure of the 

ESEQ, physical side effect change and cognitive side effect change were entered as 

independent predictors, using the raw pre- to post-ECT change score (i.e., post-ECT 

score – pre-ECT score).  Further, the interaction of symptom change and cognitive side 

effect change and the interaction of symptom change and physical side effect change 

were examined.   

Missing values in DASS admission and discharge score were imputed from 

multivariate imputation to allow calculation of the DASS change score.  Multiple 

imputation was considered the most appropriate method for estimating the missing data 

as Little’s MCAR test was non-significant (χ
2
(61) = 80.17, p = 0.5), which indicated 

that the data may not be missing at random.  Ten imputations were used, and the pooled 

results are reported. 

Predicting planned readmissions 

Over the six months following discharge, 27% of patients who underwent ECT 

during the index admission were readmitted for C-ECT, identified by an inpatient or day 

patient admission with a one day length of stay with one ECT treatment.  Using the 

Forward Stepwise method, the covariate physical side effect change was entered into 

the model and significantly contributed to the prediction of time to C-ECT (p = 0.01).  

Each one score increase in physical side effect change increased the risk of C-ECT 1.18 

times (95% Confidence Intervals Lower – Upper: 1.04 – 1.34). All other variables, 
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including interaction terms, did not significantly contribute to the prediction of time to 

C-ECT and were therefore not included in the model. 

Discussion 

The primary aim of this study was to examine whether the success of the 

admission for an index course of ECT influenced the likelihood of subsequent 

planned readmissions for C-ECT.  It was expected that symptom change and 

changes in side effects during the index admission would be independent 

predictors of planned readmissions for C-ECT.  However, it was further expected 

that the interaction of symptom change and changes in side effect would explain 

more of the variance in C-ECT than the individual contribution of either variable 

alone, such that patients with greater symptom improvement and less side effects 

would be more likely to be readmitted for C-ECT.  

Surprisingly, neither symptom change alone nor the interaction of symptom 

change and changes in side effects during the index admission for the ECT course 

were predicative of C-ECT.  However, as expected, a reduction in physical side 

effects during the ECT course was related to an increased likelihood of a 

subsequent planned readmission for C-ECT.  Patient’s side effects (or perception 

of side effects) may decrease over the course of ECT in response to treatment of 

side effects (e.g., if a patient experiences headaches after their second ECT, their 

Doctor may provide them with Panadol for their subsequent ECT treatments, and 

therefore the patients experience of headaches will decrease).  Another plausible 

reason is that as symptoms improve during the course of ECT, patients may 

perceive side effects as less troubling. This speculative explanation is based on 

previous work that has found symptom improvement and side effects are inversely 

related, such that as symptoms improve, side effects decrease.  
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Based on this finding, it is reasonable to propose that the extent of physical side 

effects of ECT may be more important than symptom improvement in influencing the 

clinician’s decision to include C-ECT in the ongoing treatment plan.  However, as 

patient perceptions of clinical improvement (which were assessed in the current study) 

may not necessarily be a reflection of the clinician’s assessment of clinical improvement 

(Rose et al., 2003), it is necessary to re-examine whether clinician-rated symptom 

improvement is predicative of C-ECT before drawing conclusions about  factors that 

influence clinicians to refer patients for C-ECT.  In this way, the present findings may 

be more telling of the factors that influence a patient’s willingness to return for C-ECT.  

The present findings suggest that a patient’s experience of side effects during 

ECT may be more important in influencing their willingness to engage with later C-

ECT than symptom improvement. This conclusion complements the existing finding 

that a higher number of side effects during ECT is one factor associated with patients 

reluctance to receive ECT in the future (Philpot et al., 2004).  Although it cannot be 

determined if the present findings are a function of the clinician being more likely to 

refer a patient for ECT or the patient being more likely to adhere to treatment or a 

complex interaction of both, importantly the findings suggest that the hospital may play 

a role during an index admission for ECT in effecting the likelihood of subsequent C-

ECT and highlights, consistent with recommendations for practice of ECT, the 

importance of managing side effects during ECT.  

To facilitate the management of the side effects of ECT, Benbow and Crentsil 

(2004) highlighted the importance of encouraging patients to feed back to clinicians 

their subjective experiences of the treatment, which may be aided by the weekly 

monitoring of the occurrence and severity of side effects. A limited number of measures 

are available for this purpose, as most of the existing assessments of the side effects of 

ECT are based on interviews (Koopowitz, Chur-Hansen, Reid, & Blashki, 2003 ; 
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Malcom, 1989; Riordan, Barron, & Bowden, 1993) or on questionnaires completed 

following the ECT treatment (Malekian, Amini, Maracy, & Barekatain, 2009; Philpot et 

al., 2004; Rush, McCarron, & Lucey, 2007; Virit, Ayar, Savas, Yumru, & Selek, 2007). 

Additionally, the few questionnaires that are practical for use in an inpatient setting 

(Benbow & Crentsil, 2004) have limited data on psychometric properties.  The ESEQ 

used in the present study has the potential to be used as a monitoring measure, however 

future research is required to examine if the factor structure that has been demonstrated 

at pre- and post-ECT remains consistent during the ECT course.   

Although the change score on the physical side effect scale of the ESEQ from 

pre- to post-ECT predicted subsequent C-ECT, which suggested that the ESEQ has 

predicative validity, it was surprising to find that the change score on the cognitive side 

effect scale was not predicative of planned readmissions.  

Given decisions about the referral of patients for C-ECT require assessment of 

the cognitive effects of the index course of ECT (American Psychiatric Association 

Committee on Electroconvulsive Therapy, 2001), it was expected that patients with less 

cognitive effects would be more likely to be readmitted for C-ECT.  However, this 

hypothesis was not supported.  The absence of a predictive relationship between 

cognitive effects and readmission may be accounted for by the timing of the assessment 

of the cognitive effects in the present study.  Specifically, the assessment of the 

cognitive effects during the hospitalization may have resulted in patients overestimating 

their cognitive abilities, as they are not exposed to the taxing cognitive demands (e.g., 

shopping, driving; H. Robertson & Pryor, 2006) that are present following discharge. 

Accordingly, assessment of the cognitive effects of ECT following discharge may 

improve future examinations of the impact of side effects of ECT on subsequent C-

ECT. 
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Several limitations require acknowledgement.  First, the sample included 

patients from a single psychiatric hospital, therefore it is unclear the extent to which the 

findings of the factor analysis and regression analysis generalise to other treatment 

settings (where the practice and psychiatrists views of ECT and C-ECT may differ).  

Second, planned readmissions included readmissions for C-ECT only. Thus, these data 

may underestimate planned readmissions as patients may have been readmitted for a 

planned readmission for purposes other than C-ECT. This reflects a problem that is 

common to most hospital databases (Kossovsky et al., 1999); that readmission type 

(planned or unplanned) cannot be routinely determined. Given the widespread use of 

readmission as an outcome indicator (NMHWG Information Strategy Committee 

Performance Indicator Drafting Group, 2004), future work should endeavour to develop 

systematic coding to allow the reliable identification of planned readmissions. Third, 

completion rates for the ESEQ at both pre and post-ECT were low.  Although there 

were no differences on the examined key demographics between those who completed 

and did not completed the ESEQ, this limitation reflects one difficulty with conducting 

an effectiveness study.  Further, when the ESEQ was not available at post-ECT, the last 

questionnaire completed during the ECT course was used. For these patients, the side 

effects reported at post-ECT may be an underestimate. Additionally, nursing staff 

administered the questionnaire to patients which may have led to underreporting of side 

effects as satisfaction with ECT tends to be higher when clinic staff members administer 

questionnaires compared to a neutral person (Benbow & Crentsil, 2004).  Finally, this 

was not a comprehensive assessment of all the possible predictors of C-ECT. Given the 

present findings that treatment-related factors may influence the likelihood of 

subsequent C-ECT, future research to examine other predictors of C-ECT is warranted. 

In conclusion, minimizing the side effects of ECT may increase the likelihood of 

subsequent planned readmissions for C-ECT. As C-ECT has the potential to improve 
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patient outcomes and reduce costs, future research is required to further understand the 

optimal ways to minimize the side effects of ECT. 
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Table 1 

Sample characteristics. 

n = 63  % Mean (Standard 

Deviation) 

Gender, male 27  

Secondary diagnosis, present  25  

Age (years)  44 (13.04) 

Length of inpatient stay (days)  26.30 (13.68) 

Previous admissions  18.67 (33.21) 

Symptom measure   

Admission DASS score   80.42 (21.92) 

DASS change score   48.38 (28.98) 

Side effect measure   

Cognitive SE Pre score  2.46 (1.78) 

Cognitive SE Post score  2.99 (1.74) 

Physical SE Pre score  3.04 (2.52) 

Physical SE Post score  2.70 (2.37) 
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Foreword 

Investigating the risk factors of readmission, which has been the focus of this 

thesis to now (and the focus of the broader literature on reducing readmission), is an 

important first step to reducing patients’ risk of readmission as it allows those patient at 

risk of readmission to be identified and treatment modified accordingly.  For example, a 

clinical implication of the finding of Chapter Six that less side effects during a course of 

ECT are related to an increased likelihood of later C-ECT, is that treatment may be 

improved by monitoring and minimizing patients side effects.  However, the next 

crucial step is to understand whether suggested strategies are efficient and effective in 

reducing the risk of readmission and for which patients.   

The development of strategies to reduce readmission has been guided by the 

literature on the risk factors of readmission, particularly those related to the treatment. 

However, limited and unclear findings regarding risk factors associated with inpatient 

care (i.e., during the admission rather than the discharge and post-discharge periods) 

may have stalled the implementation of quality improvement initiatives during an 

inpatient admission.  Chapter Seven aims to advance this literature. 

Importantly, Section One of this thesis found that patients with greater symptom 

improvement during an inpatient admission have less subsequent readmissions over the 

short- and long-term (Byrne et al., 2010).  Accordingly, given the implications of these 

findings for reducing subsequent readmission, it is important to ask the question how 

can service-providers maximize symptom improvement during and admission? Patient-

focused research may provide one answer. 

The monitoring of patient outcomes during therapy and providing of feedback to 

patients and clinicians has demonstrated effectiveness in maximizing symptom 

improvement during an inpatient or day patient admission for patients who do not make 

expected gains during therapy (Newnham et al., 2010b).  Therefore, feedback may 
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reduce the reduce risk of readmission for this group of patients.  Although monitoring 

and feedback systems in community mental health centers have been associated with 

reduced rates of admission and associated costs (Slade et al., 2006), a similar 

examination has  not been conducted for inpatient and day patient care.   

Accordingly, Chapter Seven presents a published manuscript (Byrne, Hooke, 

Newnham et al., 2012) that aims to examine the effect of feedback on the risk of 

subsequent readmission to psychiatric hospital over six months.  A secondary aim was 

to estimate the cost savings of a feedback system in a psychiatric hospital setting. 

The sample included patients examined in an earlier evaluation of a monitoring 

system developed for inpatients and day patients (Newnham et al., 2010b) and the risk 

of readmission for patients who received feedback was compared to those patients who 

were not privy to feedback.  As the literature consistently demonstrates that only those 

patients deemed Not On Track during therapy benefit from feedback,   it was necessary 

to analyze the data according to whether patients were On Track or Not On Track at the 

point of feedback.  

It was hypothesized that feedback would be associated with a reduce risk of 

readmission and associated costs for those patients deemed Not On Track during 

therapy.  Similar benefits were not expected for those patients who were On Track at the 

point of feedback.  
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Chapter Seven 

The effects of progress monitoring on subsequent readmission to psychiatric care: 

A six-month follow-up
1
 

Abstract 

Background: Monitoring patient progress and providing feedback to clinicians and 

patients about progress during therapy reduces depressive symptoms at treatment 

completion. However, the effects of feedback on patient outcomes following treatment 

completion are unknown. Accordingly, the current study aimed to examine the effect of 

feedback on readmission to psychiatric hospital following completion of a group 

psychotherapy program. Method: This naturalistic historical follow-up study compared 

the risk of readmission to a psychiatric hospital for two patient cohorts examined by 

Newnham, Hooke, & Page (2010b); the first cohort received feedback (n = 408) during 

a group psychotherapy program, whereas the second cohort did not receive feedback (n 

= 439). The sample included inpatients and day patients, with primarily depressive and 

anxiety disorders who routinely completed the World Health Organization’s Wellbeing 

Index. Results: Feedback was associated with fewer readmissions over the six months 

following completion of the therapy program for patients who, at the point of feedback, 

were on track to make clinically meaningful improvement by treatment termination. 

Discussion: The findings suggest feedback could result in cost saving and is associated 

with improved outcomes following treatment completion for patients deemed on track 

during therapy.  

                                                           
1 Chapter Seven is reproduced verbatim from the following publication: Byrne, S. L., 

Hooke, G. R., Newnham, E. A., & Page, A. C. (2012). The effects of progress 

monitoring on subsequent readmission to psychiatric care: A six-month follow-up. 

Journal of Affective Disorders, 137, 113-116 (see Appendix C). 
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Traditional approaches to outcome assessment measure health status at pre-and 

post-therapy. In contrast, patient-focused research involves monitoring progress during 

therapy and providing feedback to guide and improve ongoing treatment in real time 

(Howard et al., 1996). Implementing such feedback and monitoring are associated with 

improved patient outcomes at treatment completion and increased cost-effectiveness 

(Lambert et al., 2007).  

Lambert et al.’s (2001) evaluation of a monitoring and feedback system 

developed for outpatients found that clients at risk of a poor outcome, whose therapists 

received feedback about progress, experienced better outcomes at treatment completion 

and received approximately twice the number of sessions than clients whose therapists 

were not privy to feedback. Furthermore, clients expected to have a positive response to 

therapy and whose therapists received feedback had comparable outcomes but fewer 

sessions to those clients whose therapists did not receive feedback (Lambert et al., 

2001). Based on these findings, the authors concluded that feedback was effective in 

improving outcomes (for patients at risk of a poor outcome) and treatment was more 

cost-effective when feedback was given. However, as the number of sessions varied 

between feedback conditions, it was possible that differences in patient outcomes may 

have been accounted for by treatment or feedback quantity rather than feedback per se 

(Newnham et al., 2010b). A recent study (Newnham et al., 2010b) addressed these 

issues.  

Newnham and colleagues (2010b) evaluated a monitoring system developed 

for inpatients and day patients (that is, patients who attend psychiatric hospital for a day 

of treatment) who completed an intensive two-week cognitive behavioral therapy (CBT) 

group program. Progress was monitored using the World Health Organization’s 

Wellbeing Index (WHO-5; Bech et al., 1996). Feedback about progress on the WHO-5, 

based on an empirical system developed at that hospital (Newnham et al., 2010a), was 
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effective in reducing depressive symptoms at treatment completion for those patients at 

risk of a poor outcome. Thus, the improved posttreatment scores for patients who 

received feedback that have been demonstrated for outpatients (e.g., Lambert et al., 

2001) generalized to inpatient and day patient psychiatric care (Newnham et al., 2010b) 

when both treatment duration and number of feedback occasions was kept constant. 

However, what remains unknown is whether feedback during therapy affects patient 

outcomes following treatment completion. One proposed indicator of outcome is 

readmission to psychiatric care. 

Readmission is often seen as a negative indicator following psychiatric care, 

with research showing that patients with less successful treatment have more subsequent 

readmissions (Byrne et al., 2010). Additionally, readmission represents a significant 

cost to both patients and the health care system. For patients it reflects a profound 

disruption to their lives. For the health care system, avoidable readmissions are 

concerning particularly in the face of rising financial costs. For instance, the average 

cost per patient per day in Australia increased by 68% from 1992 to 2007 (Department 

of Health and Ageing, 2007) which is more than double the Consumer Price Index over 

the same time period and this cost occurred in conjunction with a decreasing number of 

dedicated psychiatric beds (728 beds available in 1992, decreasing to 643 in 2007; 

Department of Health and Ageing, 2007). 

Accordingly, the aim of the present study was to examine the effects of 

feedback on patient outcomes following treatment completion, as indicated by 

readmission to psychiatric hospital. To that end, the risk of readmission over the six 

months following completion of therapy for the Feedback and No Feedback cohorts 

assessed in Newnham et al.’s (2010b) treatment trial were compared.  
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Methods 

Participants and procedure  

The current study was a naturalistic historical study of a sample examined 

previously. As described in Newnham et al. (2010b), inpatients (60%) and day patients 

(40%) with primarily mood and anxiety disorders who participated in a two-week CBT 

group program at a private psychiatric hospital in Western Australia, completed the 

WHO-5 (Bech et al., 1996), prior to the commencement of therapy on Days 1, 3, 5, 7, 

and 9 of the program. Mid-way through therapy (Day 5), 408 patients received feedback 

about their WHO-5 scores and 439 patients did not receive feedback. The Feedback and 

No Feedback cohorts were matched according to severity at Day 1 on the WHO-5 and 

there were no significant differences between the cohorts in diagnoses or sex (Newnham 

et al., 2010b).  

The current study examined the risk of readmission to the psychiatric hospital 

over the six months following completion of the CBT program for the Feedback and No 

Feedback cohorts. A readmission was defined as an inpatient stay of more than one day 

that occurred in the 180 days following discharge from hospital.  

The study was conducted in accordance with the Declaration of Helsinki and 

was approved by The University of Western Australia Human Research Ethics 

Committee. Informed consent was obtained from patients as part of the hospital’s 

routine admission procedure.  

Data analyses  

To compare the risk of readmission for the Feedback and No Feedback cohorts, 

survival (i.e., readmission free) curves were constructed using Life Tables analysis and 

compared using the Wilcoxon test. Consistent with previous research (Harmon et al., 
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2007; Lambert et al., 2001, 2002; Newnham et al., 2010b; Whipple et al., 2003), the 

data were analyzed according to whether patients were On Track or Not On Track at the 

point of feedback. Not On Track cases were patients who, at the point of feedback, had 

Day 1 scores below 12 (that is, within the unwell range at admission to the CBT 

program) and Day 5 scores below the expected trajectory of improvement (Newnham et 

al., 2010b).  

Results 

For the patients who were Not On Track (n = 219)
1
, there was no difference in 

risk of readmission over the six months (i.e., 180 days) following completion of the 

CBT program for Feedback and No Feedback cohorts (p>.01). Specifically, 83% of the 

Feedback cohort and 85% of the No Feedback cohort were not readmitted.  

However, feedback was associated with significantly fewer readmissions for 

patients who were On Track (n = 473) during the CBT program. Of the On Track 

patients who received feedback, 90% were not readmitted over six months compared to 

82% of those patients who did not receive feedback (see Figure 1). This difference in 

readmission risk was statistically significant (p<0.05)
2
.  

Discussion 

Risk of readmission over six months for patients who received feedback about 

their progress during therapy was compared to those who did not receive feedback, in 

an effort to understand whether feedback affects patient outcomes following treatment 

                                                           
1 The sample sizes for the subgroup analyses appear adequate.  A priori power analyses 

conducted using the Power and Sample Size Program (Dupont & Plummer, 1990) revealed that 

if the true hazard ratio of No Feedback patients relative to Feedback patients is 1.5, a sample of 

115 Feedback patients and 103 No Feedback patients is adequate to be able to reject the null 

hypothesis with power 0.85. The hazard ratio of 1.5 was specified as this translates to the 

median survival time in one group being 50% longer than the median survival time in the other 

group.  
2 The general effect of feedback was examined. There was no difference in risk of readmission 

over the six months for Feedback (87% not readmitted) and No Feedback cohorts (83% not 

readmitted; p = 0.24). 
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completion.  This study found that those patients who were on track for improvement in 

therapy and received feedback had significantly less readmissions over six months 

compared to those patients who were On Track and did not receive feedback. 

Interestingly, feedback was not associated with fewer readmissions for patients who 

were Not On Track.  

Newnham et al. (2010b) found that providing feedback about progress during 

therapy to inpatients and day patients was beneficial in reducing depressive symptoms 

at treatment completion for patients who were Not On Track. However, consistent with 

other research (Lambert et al., 2001), the benefits evident for Not On Track patients 

were not found for On Track patients (Newnham et al., 2010b). In an extension of this 

work, the present data suggest that feedback is also beneficial for On Track patients, as 

feedback was associated with a reduced risk of readmission following completion of the 

group CBT program. This provides support for the continued use of feedback for On 

Track patients, particularly given the significant disruption psychiatric hospitalizations 

may cause to a patient and their family’s lives.  Further, the continued use of feedback 

for patients who are Not on Track appears warranted given the benefits evident at 

treatment completion (Newnham et al., 2010b).  However, as feedback does not appear 

to reduce the risk of readmission for this patient group, the implementation of processes 

associated with reducing readmission risk may be beneficial.  Future research is 

required to evaluate such processes; however some evidence suggests discharge 

planning and community follow-up support interventions play a role in reducing 

readmission risk (e.g. Durbin et al., 2007). 

One speculative explanation for the differential effect of feedback for the two 

patient groups is that the two groups may have been at different phases of change. 

Howard et al.’s (1996) phase model of psychotherapy identified three stages of therapy. 

First, remoralization refers to improvements in wellbeing; remediation refers to 
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improvements in symptoms, and finally rehabilitation refers to improvements in life 

functioning. In the present study, as each patient was defined as On Track or Not On 

Track based on their wellbeing scores at the point of feedback, it is possible that at this 

point On Track patients may have progressed through the remoralization phase, whereas 

Not On Track patients may not yet have commenced this phase.  

Accordingly, feedback may allow Not On Track patients to commence 

remoralization and progress to remediation by treatment completion, accounting for 

their greater symptom improvement compared to those who do not get feedback 

(Newnham et al., 2010b). Whereas for On Track patients, feedback may encourage 

movement into the rehabilitation phase, where the skills that prevent relapse (Howard et 

al., 1996) are consolidated; possibly translating into reduced readmission rates. As the 

treatment length was fixed, Not On Track patients with feedback may not have the same 

opportunity as the On Track patients to develop these skills, possibly accounting for the 

absence of difference in readmission rates for Not On Track patients. Further to these 

clinical implications, this study also sheds light on the economic implications of 

implementing a feedback system in a psychiatric hospital setting.  

The present data augments previous research (e.g., Lambert et al., 2001) that 

suggests feedback systems are cost-effective. Based on 2007-08 and 06-07 estimates 

that the average cost per patient per day is AUD$819 and the average length of 

admission is 13 days (Department of Health and Ageing, 2010), the reduced 

readmission rates associated with providing feedback for On Track patients evident in 

the present data translate into a saving of approximately AUD$60,000 per 100 patients 

admitted to psychiatric hospital. Furthermore, reduced readmission rates result in more 

available psychiatric beds, which is particularly important given the decreasing number 

of dedicated psychiatric beds available in the context of a growing population 

(Department of Health and Ageing, 2007). Similarly, Lambert et al. (2001) identified 
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that the savings resulting from feedback may translate into more resources for program 

development and quality improvement activities.  

Several limitations merit consideration. First, the original study was a historical 

cohort design and therefore patients were not randomized to condition.  Thus, we cannot 

be sure that the group differences have arisen from factors other than the provision of 

feedback.  Second, these data may underestimate the risk of readmission as it is possible 

that patients in this sample were admitted to psychiatric hospitals other than the one 

studied. Third, this sample included inpatients from one private psychiatric hospital in 

Australia and therefore it is unclear to what extent these findings would generalize to 

monitoring and feedback systems implemented in other psychiatric hospital settings in 

the public sector and in different countries, where hospitalization practices differ.  

Overall, this study demonstrates that feedback is associated with fewer 

readmissions following treatment completion for patients On Track to make clinically 

meaningful improvement during therapy. This finding was not evident for patients who 

were Not On Track, which raises interesting questions about the mechanisms of change 

underpinning monitoring and feedback systems that may be better understood by future 

research.  
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Figure 1. Cumulative probability of not being readmitted over the 180 days (six months) 

following treatment completion for On Track patients. 
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General Discussion 

Psychiatric hospitals are often required to report their performance on 

standardised core measures, with one of the most widely used measures in Australia 

being 28 day readmission rate.  This information can be used in several ways to 

encourage service-providers to improve the quality of care; the information may be 

made publically available in an effort to influence consumer decisions, financial 

incentives may be linked to improved performance, or service-providers may be 

informed of their performance relative to peer organisations (see Wobrock et al., 2009).  

Accordingly, it is critical that the core measures are reflective of the quality of care and 

hospitals have an evidence base to guide quality improvement initiatives to improve 

outcomes.  Since readmission is one such indicator, it is important that the degree to 

which it is an indicator of quality needs to be clear. 

This thesis outlined a program of research that aimed to contribute to the current 

understanding of the usefulness of readmission to indicate the quality of inpatient 

psychiatric care and examine hospital processes that may reduce the risk of readmission.  

To that end, Section One of this thesis posed as series of questions to examine the 

usefulness of readmission as an outcome indicator:   

First, is the ability of readmission rates to reflect the quality of inpatient care 

influenced by the inclusion of planned readmissions in analyses?  

Second, does accounting for planned readmissions clarify whether readmission 

is reflective of an earlier inadequate psychiatric admission?  

Third, do methodological factors including characteristics of the sample and the 

length of follow-up mask the relationship between the quality of an admission and 

readmission. 
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As the findings of Section One provided evidence that improving hospital practice 

may play a role in influencing subsequent readmission, Section Two of this thesis 

investigated specific hospital processes that may reduce readmission, either directly or 

by maximising the likelihood of planned readmissions. The specific aims were to 

determine: 

First, the contribution of treatment-related factors to the likelihood of subsequent 

planned readmissions for continuation therapy.  

Second, the effect of monitoring progress during the index admission and 

providing feedback to patients and clinicians about progress on the risk of subsequent 

unplanned readmission. 

Findings 

Is readmission a useful outcome indicator? 

Does including planned readmissions in analyses influence the usefulness of 

readmission as an outcome indicator? 

There has been a call for psychiatric readmissions as quality indicators to be 

evaluated in a more differentiated manner, to identify those readmissions that are 

undesirable from those that may be an indicator of good quality (Callaly et al., 2010; 

Wobrock et al., 2009), such as planned readmissions.  Indeed, the long term direction 

for readmission as a performance indicator for Australian public mental health services 

is to move to ‘Unplanned Readmission Rate’ once planned and unplanned data become 

available (NMHWG Information Strategy Committee Performance Indicator Drafting 

Group, 2004).  In the meantime, it is necessary to understand the effect not accounting 

for planned readmissions may have on conclusions about the performance of service-

providers and treatments based on readmission data.  This provided the focus for 

Chapter Two. 
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As expected, failure to identify planned readmissions in analyses of readmission 

risk was associated with an overestimation of negative outcomes.  Specifically, the risk 

of readmission over the six months following an index admission for ECT appeared to 

be higher in analyses that included planned readmissions (38% of patients readmitted) 

compared to analyses that did not include planned readmissions (31%).  Although this 

difference may seem minimal, an unthinking interpretation of the data would have 

affected interpretations of the effectiveness of ECT relative to other treatments for 

depression.  Specifically, the inclusion of planned readmissions resulted in significantly 

higher readmission rates following ECT compared to other treatments for depression; an 

effect that was no longer significant when planned readmissions were excluded.  In 

doing so, Chapter Two highlights the importance of accounting for planned 

readmissions for internal quality improvement activities (e.g., comparisons between 

treatment modalities).  The findings also have implications for external quality 

improvement activities.  

The difference in readmission rates for patients treated with ECT when planned 

readmissions were included compared to when they were not included may affect 

whether a service-provider is seen to meet a set performance target.  Although further 

research is warranted to examine whether the findings presented in Chapter Two 

generalise beyond patients treated with ECT, the findings may inform the development 

of meaningful performance targets for readmission rate.  Meaningful performance 

targets are a priority of the Fourth Mental Health Plan (Australian Health Ministers, 

2009), and it may be important to consider how to identify and subsequently account for 

planned readmissions. Proxies for planned (scheduled) readmissions have been devised 

in the medical literature (DesHarnais, MacMahon, & Wroblewski, 1991; Wray et al., 

1995), some based on secondary data sources such as discharge abstracts (e.g., 

Holloway & Thomas, 1989).  However, similar research is yet to be extended to 
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psychiatric settings, where planned readmissions cannot routinely be identified from 

hospital data bases (NMHWG Information Strategy Committee Performance Indicator 

Drafting Group, 2004).  

One way to begin to differentiate planned from unplanned readmissions in 

mental health may be to use the routinely collected symptom measures at admission to 

classify patients according to the stages of depression (i.e., relapse, recurrence, 

remission, recovery) at the time of readmission.  The identification of patients in 

remission or recovery may prompt further investigation about the purpose of the 

readmission.  Accordingly, research is required to define operational criteria for the 

outcome measures routinely used in Australia such as the HoNOS (Wing et al., 1998), 

The Mental Health subscales of the Medical Outcomes Questionnaire Short Form  (SF-

36; Ware et al., 1993) and the Kessler-10 (K-10; Kessler et al., 2003).  This method of 

identifying planned readmissions relies on data that is already routinely collected in 

Australian psychiatric hospitals and therefore may be less of a burden than other 

methods such as examining discharge abstracts to identify the purpose of the 

readmission (e.g., Holloway & Thomas, 1989).  It is important that the collecting and 

reporting of data for KPIs is outweighed by the value of the information provided by the 

indicator (Wobrock et al., 2009). 

Further to accounting for planned readmissions when calculating readmission as 

an outcome indicator, it may also be important to account for planned readmissions in 

examinations of the influence of the quality of an admission on subsequent readmission 

and it is to this issue the dissertation presently turns. 
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Does accounting for planned readmissions clarify the relationship between the 

quality of an admission and readmission? 

The existing research presents conflicting findings regarding the influence of the 

success of an earlier hospital admission, when defined by symptom improvement, on 

subsequent readmission (Lauber et al., 2006; Lyons et al., 1997).  By way of reminder, 

Lyons et al. (1997) reported no significant relationship between clinician-rated 

symptom improvement and subsequent readmission, whereas Lauber et al. (2006) found 

that patients with greater clinician-rated symptom improvement evidenced less 

subsequent readmissions.  

Importantly, failing to account for planned readmissions may have led to Lyons 

et al.’s (1997) finding that inadequate inpatient care was not predicative of readmission, 

as studies that include both planned and unplanned readmissions tend to have 

inconclusive results regarding the relationship between the quality of an admission an 

readmission (Ashton et al., 1997).  Chapter Three examined this possibility by re-

examining symptom improvement as a predictor of unplanned readmissions (not all 

readmissions).   

To that end, a sample of patients treated with ECT were examined as planned 

readmissions (for C-ECT) can be identified from hospital databases from information 

about the length of stay and number of ECT treatments.  Contrary to the hypothesis that 

greater symptom improvement would be predicative of less unplanned readmissions, 

symptom improvement was not predicative of unplanned readmission.  This finding 

seemingly augments Lyons et al. (1997) conclusions that it is not the success of the 

hospital intervention per se which influences the risk of readmission.  However, unlike 

Lyons et al. (1997) who attributed readmission to other predictive variables evident in 
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their study (including impairments in self care and more severe symptoms), the study 

presented in Chapter Three did not identify any significant risk factors of readmission.   

That no risk factors of readmission were identified was surprising, particularly 

the finding that a history of previous admissions was not predicative of readmission.  It 

is surprising since this is considered one of the most robust predictors of readmission 

(e.g., Gerolamo, 2004; Montgomery & Kirkpatrick, 2002; Øiesvold et al., 2000; Silva et 

al., 2009).  As some other examinations of predictors of readmission over the six 

months following ECT have similarly found no significant risk factors (Gangé et al., 

2000; C. Robertson & Eagles, 1997) it is tempting to conclude that the non-significant 

findings are a function of the sample; possibly, readmission is difficult to predict for this 

patient group. However, this conclusion is questionable as others have reported a history 

of prior admissions is also a risk factor for readmission following ECT (Homan et al., 

1982; O'Leary & Lee, 1996).  A more likely conclusion may be that the study presented 

in Chapter Three was underpowered.  Therefore, further examinations of the 

relationship between symptom improvement and readmission with a larger and broader 

sample were required.  This was the focus of the fourth chapter of the thesis, which 

continued the investigation of the methodological factors that may mask the relationship 

between symptom improvement and readmission. 

Do methodological aspects mask the relationship between symptom improvement and 

readmission? 

The differences between the findings of Lyons et al. (1997) and Lauber et al. 

(2006) may be accounted for differences in methodologies.  By way of reminder, Lyons 

et al. (1997) examined all inpatients regardless of diagnosis and number of previous 

admissions over the 30 days and 6 months following discharge, whereas Lauber et al. 

(2006) restricted the sample to first-ever admitted patients with depression over a 5 year 
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period.  Accordingly, Chapter Four aimed to replicate and extend the two previous 

studies to examine whether sample and length of follow-up mask the relationship 

between symptom improvement and readmission. 

Were the previous findings replicated? 

To replicate the previous work that had used clinician-rated measures of 

symptom improvement (Acuity of Psychiatric Illness Scale, Clinical Global 

Impressions; Lauber et al., 2006; Lyons et al., 1997), the current study used the 

clinician-rated HoNOS (Wing et al., 1998).  Interestingly, when the sample 

characteristics and follow-up periods in the present study (Byrne et al., 2010) were kept 

consistent with the past research, the findings regarding the relationship between 

symptom improvement and readmission were replicated.  Specifically, consistent with 

Lyons et al. (1997), clinician-rated symptom improvement was not a significant 

predictor of readmission over the 30 days and 6 months following discharge for a 

sample of patients with multiple diagnoses and psychiatric histories.  Furthermore, 

similar to Lauber et al. (2006), clinician-rated symptom improvement was predicative of 

readmission over the 5 years following discharge for first-ever admitted patients with 

depression.   

Replication of the previous findings, despite differences in the measures 

employed and time periods, countries and health care systems where each study was 

conducted (the previous studies were conducted in the 1990’s in Switzerland and USA) 

implies that the relationship between clinician-rated symptom improvement and 

readmission may generalize across location, time and health care system, if the follow-

up period and samples are kept consistent.  This is an encouraging finding as it 

challenges a common criticism of this literature, that the predictors of readmission are 

limited to the time periods, characteristics and structures of the services in which they 
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were found (Callaly et al., 2010; Durbin et al., 2007).  Nevertheless, replicating the 

previous findings does not clarify the relationship between hospital quality and 

readmission and therefore it was necessary to extend the methodologies of the previous 

studies.  

Do methodological factors mask the relationship between symptom improvement and 

readmission? 

Further to replicating the past work (Lauber et al., 2006; Lyons et al., 1997), 

Chapter Four also examined the time-periods and samples not examined previously 

(that is, over 30 days and 6 months for depressed first-ever admitted patients and over 5 

years for a sample with various diagnoses and psychiatric histories).  Considering both 

the abovementioned replicated findings and the findings from the time-periods and 

samples not previously examined, it became apparent that the relationship between 

clinician-rated (HoNOS) symptom improvement and readmission remained consistent 

across all time periods. Specifically, over all time periods, for first-ever admitted 

patients with depression, greater clinician-rated symptom improvement was related to 

less subsequent readmissions.  However, when the sample included patients with 

various diagnoses and psychiatric histories, there was no significant relationship 

between clinician-rated symptom improvement and readmission.  Thus, the conflicting 

findings of Lyons et al. (1997) and Lauber et al. (2006) may be accounted for by 

differences in their samples.   

Possibly, the relationship between clinician-rated symptom improvement and 

subsequent readmission may be specific to first-ever admitted patients, as the first 

episode is a critical juncture for the development of the disorder (Segal et al., 2003).  To 

speculate further, it may be the case that including patients with multiple diagnoses and 

psychiatric histories in the sample may introduce variability and make it difficult to find 
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consistent overall patterns between symptom improvement and readmission. Although 

differences in the samples may account for the discrepancy in findings pertaining to 

clinician-rated (HoNOS) symptom improvement, the findings based on patient-rated 

symptom improvement (i.e., Depression Anxiety Stress Scales) tell a more 

comprehensive story. 

In an extension of the previous work (Lauber et al., 2006; Lyons et al., 1997) 

that only examined clinician-rated measures of symptom improvement, symptom 

improvement was also measured with a patient-rated measure in Chapter Four.  

Importantly, greater patient-rated symptom improvement during an admission was 

predicative of less subsequent readmissions for all time periods and for both samples.  

Furthermore, although several other risk factors of readmission were identified, 

including symptom severity at admission, problems with self injury, problems with 

relationships, gender, age, socioeconomic status and length of stay; the significance of 

these risk factors were dependent on the time periods and samples studied.  Thus it 

appears that not only is the quality of an admission predicative of subsequent 

readmission, but that this predictor may be more robust than the other examined 

predictors of readmission.  Interestingly, a longer length of stay was the second most 

consistent predictor of readmission.  Therefore, considering the findings overall it 

appears that factors associated with the hospitalisation are more important in describing 

the likelihood of readmission than demographic and clinical factors.  The findings also 

pose the question, why is the DASS a more consistent predictor of readmission than the 

HoNOS?  

First, the DASS may be a more robust predictor of readmission because it is a 

patient-rated measure. It has been argued that readmission may be better predicted by 

patient-rated measures compared to those rated by the clinician, as patient report may be 

more driven by how the patient feels compared to clinician ratings that may be more 
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closely related to outcomes driven by clinical judgement, such as length of stay 

(Clements et al., 2006). Second, the DASS measures symptoms of depression, anxiety 

and stress that are typically targeted during inpatient treatment and therefore may be a 

better measure of treatment outcome than the HoNOS, which measures several areas of 

functioning that may be less susceptible to change during an admission.  In apparent 

support of these conclusions, past research has found that the HoNOS total score is not a 

useful predictor of readmission (Callaly et al., 2011).  Possibly, using the subscale 

scores of the HoNOS (e.g., Newnham, Harwood, & Page, 2009) may be a more 

informative indicator of change or symptom severity than the total score.  

The discrepant findings between the DASS and HoNOS augments previous 

recommendations to use both patient- and clinician-rated measures (Stedman, 

Yellowlees, Mellsop, Clarke, & Drake, 1997).  Furthermore to meaningfully capture 

change, it is important to measure several outcomes to allow for intra-patient variability, 

as for many patients some symptoms may get better while others may get worse 

(Trauer, 1998).  In line with this, the need for a measure of side effects during ECT was 

identified and addressed in Chapter Three of the thesis.  Specifically, The ECT Side 

Effects questionnaire demonstrated acceptable psychometric properties and a two-factor 

structure, including cognitive and physical side effects and future research is warranted 

to determine if the factor structure generalises across treatment settings. 

To summarise the findings of Section One of this thesis Hermann and Palmer’s 

(2002) framework for assessing the utility of measures of quality can be considered.  

Their framework suggests that the usefulness of a measure is determined by its 

meaningfulness which refers to the measure’s capacity to identify a quality deficit, its 

importance to stakeholders, its basis in research evidence and its validity; its 

applicability to the diverse characteristics of the mental health care system (e.g., 

modalities, populations, settings); and its feasibility which pertains to its accuracy, 
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readiness for use, reliability, the availability and affordability of necessary data and the 

availability of case mix adjustment.  While the present research program is not an all-

encompassing assessment of the utility of readmission as an outcome indicator, overall 

it does contribute to the current understanding of these three domains.   

Specifically, the findings presented in Section One suggest that readmission is a 

meaningful outcome indicator as the quality of a psychiatric admission (when defined 

by patient-rated symptom improvement) may influence subsequent readmission and that 

failure to find this effect may be accounted for by methodological factors, including 

examining a sample of patients with multiple diagnoses and psychiatric histories (rather 

than first-ever admitted patients with depression) and the measure of symptom 

improvement. Further, it appeared that readmission was applicable as it was reflective 

of quality for different samples and the findings of Chapter Four appeared to generalize 

to Lauber et al. (2006) where the research was conducted in a different time period, 

health care setting and country.  However, further to this Section One demonstrated that 

failing to differentiate between planned and unplanned readmissions may compromise 

the accuracy, and thus feasibility, of readmission rates to reflect the quality of inpatient 

care.  Thus, overall the present research program provides cautionary support for the use 

of readmission as an outcome indicator. These conclusions about the usefulness of 

readmission as an outcome indicator need to be considered in light of the limitations of 

the present research program.  

First, readmissions to hospitals other than the one studied were not examined.  

This limitation is common to research in this area (e.g., 12 out of the 13 studies cited in 

a review of predictors of early readmission examined readmissions to the same facility; 

Durbin et al., 2007) and may result in an underestimation of readmission rates.  

However, data from a recent report compiled by the Australian Adult Benchmarking 

Forum indicates that this degree of underestimation may be minor.  Specifically, the 
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average 28 day readmission rate across 8 organizations when only readmissions to the 

same acute inpatient psychiatric unit were included was 12% (range = 7%-20%; based 

on 2006-07 data), compared to 14% (range = 10%-20%) when readmissions to the acute 

inpatient unit of the index admission and also to other acute inpatient units were 

included (Hyland et al., 2008).   

Second, the models examined accounted for only a small amount of variance in 

readmission. This limitation is common to predictive models of readmission and signals 

the need to improve predictive models of readmission by including more variables or 

more complex models (e.g., including interaction terms; Øiesvold et al., 2000).  

Third, factors other than the quality of care may determine the extent of a 

patient’s symptom and thus readmission.  For example, as patients with more severe 

symptoms at admission are more likely to make greater improvement on symptom 

measures, the reduced risk of readmission for patients with greater symptom 

improvement may actually be a reflection of their higher symptoms at admission.  

Although the findings of Chapter Four do not support this notion as symptom 

improvement and severity were unique predicators of readmission and those with 

greater symptom severity were more likely to be readmitted, this example underscores 

the importance of considering other factors that may account for symptom improvement 

and readmission.  Furthermore, this example, and the broader literature that has 

identified many risk factors of readmission, reinforces the widely accepted need for risk 

adjusting (i.e., a statistical process of controlling for patient characteristics in 

evaluations of health outcomes) when comparing readmissions between mental health 

services (Hermann, Rollins, & Chan, 2007).   

Finally, at the risk of being repetitive, another important limitation mentioned 

throughout the thesis will be reiterated.  Specifically, these findings are based on 

research conducted at one private psychiatric hospital in Western Australia. This is not a 
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limitation of the research but the generalization of the research to other psychiatric 

hospitals.  However, in most health care systems, there is a mixture of public and 

private services and so the question is not whether there is a right answer but rather 

understanding the similarities and differences across service providers and that is where 

the research in this thesis from one private hospital in Australia provides part of the 

answer. 

Despite the limitations, overall the findings of Section One augment the 

conclusions of Lauber et al. (2006) – that variables describing the course of an 

admission are important for describing clinical prognosis, possibly more so than 

sociodemographic or clinical variables. “However, more fine grained analyses are 

needed to detect treatment process variables of prognostic importance” (p. 49, Lauber et 

al., 2006). 

Evaluation of hospital process to reduce readmission 

There is a clear need for the implementation of effective and efficient innovative 

models of care to reduce readmission given the profound burden and distress psychiatric 

readmission may cause to the patient and the family.  

To guide the implementation of such quality improvement initiatives, Section 

Two of this thesis aimed to investigate specific hospital processes that may reduce the 

risk of readmission, either directly or indirectly by increasing the likelihood of planned 

readmissions for continuation therapy.  Two patient subgroups were examined.  The 

first sample included patients who received a course of ECT during the index 

admission, followed by a second evaluation of patients who participated in group 

psychotherapy during the index admission.  As quality improvement initiatives may 

need to be specific to different patient subgroups, these two evaluations asked very 
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different questions – with the overarching goal of each evaluation to inform the current 

understanding of how to reduce unplanned readmissions.  

Does maximising the success of the index admission increase the likelihood of a 

subsequent planned readmission? The case of ECT and continuation ECT.  

It is widely accepted that aftercare following an inpatient admission is required to 

prevent relapse. Indeed, continuation therapy is now considered the ‘rule’ in psychiatry 

(American Psychiatric Association, 2006) and ECT is no exception.  The risk of relapse 

following a successful course of ECT is high, with the relapse rates reported in several 

studies in excess of 50% (see Trevino et al., 2010 for a review).  C-ECT is one option 

used to prolong remission, with a recent survey reporting that 92% of Australian 

psychiatric hospitals provide C-ECT (Chanpattana, 2007).  

Although C-ECT is effective in reducing relapse and readmission (e.g., Clarke et 

al., 1989; Gangé et al., 2000; Kellner et al., 2006; O'Connor et al., 2010; Petrides et al., 

1994), adherence to C-ECT is a yet unexamined issue.  Accordingly, Chapter Six aimed 

to identify factors that can be modified by the hospital during the index ECT course that 

may increase the likelihood of subsequent C-ECT. 

It was hypothesized that although greater symptomatic improvement and 

reductions in side effects would independently increase the likelihood of planned 

readmissions for C-ECT, the interaction of symptom change and changes in side effects 

during the index admission would explain more of the variance in planned readmission 

than the individual contribution of either variable alone.  The key findings were that 

although, as expected, patients who experienced less physical side effects during the 

index ECT course were more likely to receive C-ECT in the following six months, 

somewhat surprisingly symptom improvement was not predicative of subsequent C-

ECT, nor was the interaction between symptom improvement and side effect change.   
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Chapter Six originally proposed that symptom improvement would be expected to 

be predicative of C-ECT as clinical improvement would factor into both the clinicians 

and the patients decisions about C-ECT.  Specifically, a clinician’s decision to refer a 

patient for C-ECT is based on their assessment of the patient’s response to the index 

ECT course (i.e., clinical improvement and side effects).  To speculate, failure to find 

this may be attributed to the use of a patient-rated measure of symptom improvement in 

Chapter Six, as patient perceptions of clinical improvement may not necessarily be a 

reflection of the clinician’s assessment of clinical improvement (Rose et al., 2003) 

(which would guide decisions about referral for C-ECT).  For example, Hughes, 

Barraclough and Reeve (1981) found that 89% of patients reported improvement after 

ECT and although the psychiatrists similarly considered 89% of patients as improved, 

these were not always the same people.  Specifically, in 20% of cases the doctors 

identified as improved, patients did not perceive themselves to have improved or vice 

versa.  Research from the depression literature more generally (not specific to ECT) 

highlight similar discrepancies; for example, Mundt et al. (2006) found that patient’s 

ratings of depression appear to be lower than clinician’s rating. Thus, to clarify clinician 

factors that influence C-ECT, future research is warranted to examine whether the 

clinician’s assessments of clinical improvement is predicative of C-ECT.   

Nevertheless, it remains interesting that patient-rated symptom improvement was 

not predicative of C-ECT.  A review on patients’ perspectives on ECT found that 

patients make decisions about ECT by weighing the risks and benefits of treatment 

(Rose et al., 2003).  It was hypothesised that this trade-off would extend to decisions 

about C-ECT, such that patients with more symptom improvement and less side effects 

would be more likely to engage with C-ECT.  However, the findings of Chapter Six 

suggest that a patient’s experience of side effects may be more important in influencing 

later engagement with C-ECT than the effectiveness of the treatment.  Indeed, existing 
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research suggests that side effects contribute to a patient’s willingness to engage with 

ECT (Philpot et al., 2004) and the findings of Chapter Six suggest these findings may 

extend to C-ECT.  

Although this data cannot determine if the findings are a function of the clinician 

or the patient or a complex interaction of both, importantly the findings suggest that the 

hospital may play a role during an index admission for ECT in effecting the likelihood 

of subsequent C-ECT.  Given C-ECT has the potential to reduce the risk of relapse and 

unplanned readmissions, future research is warranted to examine the effect of specific 

side effect management interventions on the likelihood of C-ECT and subsequent 

unplanned readmissions.  Furthermore, research is required to continue to examine other 

factors, related to the treatment and beyond, that may influence the likelihood of 

subsequent C-ECT.  Further to examining factors that may reduce the risk of unplanned 

readmissions (either directly or via planned readmissions) – as the present thesis has 

done thus far – it is crucial that well defined interventions to reduce the risk of 

unplanned readmissions are implemented and evaluated.   

Does monitoring progress and providing feedback to patients and clinicians about 

progress during the index admission reduce the risk of subsequent unplanned 

readmission? 

The importance of maximising symptom improvement during a psychiatric 

admission in protecting against subsequent readmission was evident in the work 

conducted by Lauber et al. (2006) and reinforced by the findings of Section One of this 

thesis.  Consequently, based on earlier findings that monitoring progress and providing 

feedback to patients and clinicians during inpatient and day patient group therapy 

maximizes symptom improvement for patients deemed not on track to make clinically 

meaningful change (Newnham et al., 2010b), it was proposed in Chapter Seven that 
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monitoring and feedback for this group of patients would also be associated with a 

reduced risk of readmission following treatment completion.  Although it has been 

demonstrated in a randomised control trial that monitoring progress and providing 

feedback during outpatient therapy is associated with reductions in rates of inpatient 

admissions (Slade et al., 2006), Chapter Seven sought to investigate whether these 

findings generalise to inpatient and day patient care, where patients typically have more 

severe psychiatric symptoms and are possibly at a higher risk of readmission.   

Contrary to hypotheses, feedback was not associated with a reduced risk of 

readmission for patients who were not on track for improvement in therapy.  However, 

those patients who were On Track and received feedback had significantly less 

readmissions over six months compared to those patients who were On Track and did 

not receive feedback. There are several speculative reasons for the differential effect of 

feedback on readmission for the two patient groups. 

First, the differential effect of feedback may be accounted for by Howard et al.’s 

(1996) phase model of psychotherapy.  This model specifies three phases of change that 

occur sequentially (i.e., movement into a later phase is dependent on progress in the 

previous phase); remoralisation refers to improvements in wellbeing; remediation refers 

to improvements in symptoms; and rehabilitation refers to improvements in life 

functioning and is necessary to make the therapeutic change more stable and prevent 

relapse (Howard et al., 1996).  Arguably, at the point of feedback, only those patients 

deemed On Track would have progressed through remoralisation (as the classification 

of On Track verses Not On Track is based on wellbeing scores at the point of feedback).  

Accordingly, feedback may enable On Track patients to move into the remediation and 

subsequently rehabilitation phases.  Due to this, patients who are On Track may have 

the opportunity to consolidate the skills required to prevent relapse.  Whereas, Not On 

Track patients may not have this same opportunity as, although feedback may 
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encourage Not On Track patients to move into the remediation phase (accounting for 

their improved symptom scores at discharge), as treatment is fixed to two weeks these 

patients may not progress to the rehabilitation phase.  This explanation is consistent 

with the evidence that discharge preparedness (the development of the skills that 

prevent relapse) is protective of relapse (Durbin et al., 2007).   

A second reason for the differential effect of feedback on readmission for the 

patients considered On Track compared to those Not On Track may be that different 

types of feedback may have different effects on patient self efficacy.  Self efficacy 

refers to one’s confidence in performing specific behaviours in specific situations 

(Bandura, 1977) and has been found to be protective against relapse following group 

therapy for patients with psychoactive substance use disorders (Burleson & Kaminer, 

2005) and programs for smoking cessation (Condiotte & Lichtenstein, 1981).  Possibly, 

feedback about being on track may enhance self efficacy which in turn may protect 

against relapse and associated readmission.  Thus, future research is required to examine 

the mechanisms of change underlying the effect of feedback on readmission, including 

an examination of the effect of different types of feedback on patient self efficacy.  

Furthermore, research to examine how feedback works requires examination of the 

therapist factors that may moderate the effects of feedback (De Jong et al., 2012) and is 

warranted given the beneficial effects of feedback for On Track patients evident in 

Chapter Seven and for Not On Track patients evident in previous studies (Newnham et 

al., 2010b).  

As feedback was only associated with fewer readmissions for On Track patients, 

future research is required to develop strategies to reduce readmission for Not On Track 

patients. The differential effect of feedback for the two groups of patients that was 

evident in Chapter Seven highlights the importance of developing strategies that are 

specific to different patient groups. Similarly, based on their review of the literature, 
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Durbin and colleagues (2007) highlighted that interventions to reduce readmission 

(increasing patient discharge readiness and community follow-up), in addition to being 

specific and well defined, might need to be directed to specific client subgroups or 

settings.  This is further demonstrated by the work of Davidson and colleagues (1997).  

Specifically, in response to finding a relapse prevention program that was based on 

early detection of relapse and early intervention for patients with a history of psychiatric 

readmissions was ineffective, Davidson et al. (1997) conducted a study to examine the 

patients’ perspectives on relapse and readmission and worked collaboratively with 

patients to design a new intervention to reduce readmission.  From this work, it became 

clear that readmission was viewed as an attractive alternative to life in the community 

for patients who were homeless and unemployed.  Therefore, it was not until the focus 

of the intervention shifted from early detection of relapse and intervention to first 

restoring a decent quality of life in the community to make hospitalization seem less 

appealing (for example, establish supportive relationships and enjoyable activities in the 

community) that the intervention was effective. This work demonstrates the importance 

of tailoring the intervention to the needs of the patients, which can be derived from 

phenomenological and participatory research approaches.  In addition to examining the 

effects of feedback on readmission, in an extension of previous work Chapter Seven 

also provided estimates of the cost effectiveness of a feedback system in a psychiatric 

hospital setting. 

Chapter Seven roughly estimated that the reduction in readmissions associated 

with providing feedback for On Track patients resulted in a saving of approximately 

AUD$60,000 per 100 patients admitted to psychiatric hospital.  Although more formal 

cost effectiveness evaluations of monitoring and feedback for psychiatric hospital 

settings are warranted (Aziz et al., 2005; Hoch, Briggs, & Willan, 2002), these findings 

augment previous cost-effectiveness analyses of feedback in outpatient settings (e.g., 
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Lambert et al., 2001; Slade et al., 2006).  Notably, the financial savings may translate 

into more resources for program development and quality improvement activities 

(Lambert et al., 2001) and more available psychiatric beds, which is important given the 

decreasing number of beds available (Department of Health and Ageing, 2007) in the 

face of increasing demand for psychiatric services (Council of Australian Governments, 

2008).  In addition to the clinical and economic implications, the findings presented in 

Chapter Seven further inform the usefulness of readmission as an outcome indicator. 

For a performance indicator to be useful, it must be susceptible to changes in 

hospital practice (or policy), that is changes in hospital practice should affect the 

indicator result (Hermann et al., 2002; Wobrock et al., 2009).  Although the findings of 

Chapter Four provided support that improvements in quality may affect readmission, 

Chapter Seven is the first study in this thesis that has examined the effect on 

readmission of an actual change in hospital processes.  Although Chapter Seven was a 

cohort study, and therefore there is the potential that factors not controlled for or 

measured by the study may affect readmission, the finding that the implementation of a 

monitoring and feedback system in a psychiatric hospital setting results in changes in 

readmission provides additional support for the usefulness of readmission as an 

outcome indicator. 

Overall, the key findings of Section Two underscore the importance of the 

implementation of processes during an inpatient admission to alter the course of 

subsequent readmission.  These findings are welcomed given the focus of the existing 

literature is on hospital process specific to the discharge and post discharge periods.   

Directions for future research 

While suggestions for future research have been described as appropriate 

throughout the present thesis, it is possible to draw these suggestions together and 
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identify some themes.  First, it is clear that future research needs to establish criteria to 

define which readmissions are desirable and develop valid proxies to identify these 

readmissions to ensure readmission as a KPI is capturing the performance of the 

service-provider.  Second, continued research to identify risk factors of readmission is 

required to improve patient outcomes.  However, while identifying predictors of 

readmission, it is also important to examine the consistency of each predictor for 

different samples and follow-up periods.  Third, it is crucial to build the evidence base 

on effective quality improvement strategies that can be implemented during an 

admission to reduce the risk of readmission.  Possibly, the process of monitoring 

progress and providing feedback to patients could be adapted to other settings to reduce 

readmission.  It is important that such research develops strategies that are specific to 

each patient group (e.g., patients identified as not on track) and guided by the literature 

on the risk factors of readmission. Together, these broad themes guiding future research 

will assist in refining readmissions as a KPI and developing treatment processes that 

keep patients well for longer. 

General Conclusions 

 This thesis contributes to the current understanding of the usefulness of 

readmission as an outcome indicator by clarifying that the hospital plays a role in the 

likelihood of subsequent readmission.  Specifically, initiatives to maximise symptom 

improvement during the admission, including monitoring progress and providing 

feedback to clinicians and patients about progress for primarily psychotherapy based 

admissions and side effect management for admissions for a course of ECT have the 

potential to change the subsequent course of readmission. 

 However, it is clear that caution is needed when calculating and interpreting 

readmission data as planned readmissions and factors other than those associated with 
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the quality of care can impact readmissions and thus lead to unfair comparisons between 

treatments and settings.  As for all performance indicators, ongoing refinement of 

readmission as an outcome indicator is essential, as is the need to build an evidence base 

to guide hospitals to improve practice. 
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