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Abstract 
 

Background: Lack of insight of their cognitive, behavioural and functional deficits 

(i.e. anosognosia) is highly prevalent in people with Alzheimer's disease (AD) and 

this condition might impose a negative impact on them and their caregivers; 

however the available clinical tools to measure this condition have amongst others, 

questionable psychometric attributes, reduced clinical validity or lack of practical 

usefulness. The aims of this investigation were a) to develop and validate a semi-

structured interview to assess insight and judgment in patients with AD and b) to 

investigate the long-term effect of reduced awareness on participants’ clinical 

negative outcomes and caregivers’ burden and mood. 

Methods: The Structured Clinical Interview for Insight and Judgment in Dementia 

(SIJID) was designed and was validated in a cross-sectional study including a 

consecutive series of 124 individuals with probable AD and their informants at the 

baseline assessment, while the long-term impact of reduced awareness was 

investigated on 51 dyads at the follow-up evaluation.  

Results: The SIJID demonstrated high test-retest, inter-rater reliability and also 

showed strong discriminant and convergent validity. It showed good predictive 

validity based on 1-year follow-up assessment of the patient's clinical outcomes, 

with a significant association between higher SIJID total scores at baseline and 

higher frequency of hospitalization and placement in residential care 1 year later. 

Finally, SIJID scores did not have a significant effect on caregivers’ burden or 

mood.  

Conclusions: The SIJID is a reliable and valid instrument to assess insight and 

judgment in patients with AD and is a valuable tool for assessing the presence and 

severity of dangerous behaviours, with the ability to predict the future presence of 

negative clinical outcomes in people with AD. 
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1. Chapter I – Introduction 
 

 

Alzheimer’s disease (AD) is a chronic neurodegenerative disease, increasingly prevalent 

worldwide, characterized by cognitive decline and behavioural alterations that impair 

the person’s functioning. Despite these symptoms, people with AD often consider 

themselves to be self-sufficient and to have ample capacities to perform day-to-day 

activities, a phenomenon known as anosognosia or unawareness of deficits.  

Anosognosia in patients with AD has been described as a continuum between a minor 

tendency to minimize the presence of the symptoms of dementia, to an explicit denying 

of any deficit, and overestimating abilities such as memory and other cognitive 

functions (Seltzer, 2004).  

Over the past three decades the manifestation of anosognosia has become a topic of 

interest to neurodegenerative disorders such as AD. Amongst other reasons, the 

importance of anosognosia in patients with AD lies on the overwhelming negative 

impact that this condition imposes on patients and their caregivers. In the early stages of 

AD, anosognosia can prevent patients from searching specialized medical assistance or 

accepting pharmacological treatment, due to the inability to appreciate the impact of the 

disorder on their daily routines. Anosognosic patients can also display risky behaviours, 

such as driving recklessly, travelling to unfamiliar places and getting lost, as well as 

making wrong financial decisions.  

Anosognosia may force caregivers to dedicate more time and effort to supervise the 

patient, for instance, in regards to medication intake. It can also affect caregivers’ mood 

and increase their burden since they have to deal with patients becoming angry when 
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confronted with their symptoms. These factors might lead to a long-term increase in the 

emotional, physical and economical costs of caregiving, 

Although there are dozens of scales or questionnaires to assess anosognosia, its clinical 

assessment is still poorly accomplished. It is common to find instruments to assess 

anosognosia that have not been examined in terms of their psychometric strength. Some 

instruments focus only on one aspect of the disease, such as memory loss, and most 

instruments are limited in relation to their clinical relevance, as they fail to measure the 

cognitive, behavioural and emotional status of the person.  Finally, since there is no 

gold standard to diagnose anosognosia, the design of accurate, valid and reliable clinical 

tools for its assessment is imperative. 

In order to address these diagnostic limitations, the aim of this thesis is to design, 

describe and validate a novel clinical tool to measure anosognosia in patients with 

AD.  The rationale, development and validation of the tool are described in the 

subsequent six chapters of this thesis, as follows. 

Chapter II provides the overview and the context to understand the importance of 

assessing anosognosia in AD. It begins by analysing the concept of anosognosia and 

explaining related concepts. Next, this chapter focuses on the clinical assessments of 

anosognosia in AD, describing the current methods of evaluation, such as the patient-

informant discrepancy, clinician rating of patient’s awareness and prediction of 

performance discrepancy. It then discusses problems with the psychometric soundness, 

and the low clinical relevance of current clinical measures. Additionally, this chapter 

outlines the clinical forms in which anosognosia is manifested and the relationship of 

anosognosia with the cognitive, neuropsychiatric and behavioural symptomatology of 

AD through the description of its clinical correlates. Chapter II also addresses the 

influence of anosognosia on family structures and dynamics. To conclude, chapter II 
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highlights the relevance of developing adequate instruments to comprehensively assess 

anosognosia in AD. 

Chapter III provides a state-of-the-art review on the topic of awareness of deficit in 

AD. It integrates what is known in relation to the existing theoretical models attempting 

to explain the mechanisms of anosognosia, it discusses the different methods to assess 

anosognosia in AD and it presents the most influential findings regarding the 

relationship between anosognosia and cognitive and neuropsychiatric symptoms in AD.  

This chapter also examines the impact of anosognosia on caregivers.   

Neuropsychological models currently explain anosognosia as a brain disorder 

underlying the manifestation of the condition, affecting patients’ cognitive abilities for 

keeping an updated estimation of a self-schema that includes changes in cognition, 

emotions, behaviours and functionality.  On the other hand, psychological theories 

focus on the emotional reaction that results from facing the presence of AD, explaining 

anosognosia as a mechanism to deal with the sadness and anxiety of having a 

progressive cognitive decline. Neuroanatomical findings describe the brain areas found 

to be associated with the presence of anosognosia in AD. Finally, the chapter examines 

bio-psychosocial models that add a social approach to integrate important aspects as 

factors influencing the manifestation of anosognosia.   

Chapter IV describes the methodological aspects of this investigation. It begins by 

explaining the rationale behind the design of the Structured Interview for Insight and 

Judgment in Dementia (SIJID), a novel clinical instrument to assess level of awareness 

in patients with AD.  The chapter continues by presenting the hypotheses that the SIJID 

is a reliable and valid instrument to assess anosognosia, and that anosognosia, as 

assessed by the SIJID, is a significant predictor of long-term negative impact for 

patients and caregivers.  
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Chapter V provides a systematic review of the existing clinical tools designed to assess 

different aspects of awareness in AD (Study 1), with a special emphasis on the 

examination of their psychometric attributes and their clinical validity in order to 

provide face validity for the SIJID. Based on the screening of 2718 journal articles 

about AD and anosognosia or, related concepts, this systematic review inquires into the 

measures used to carry out those investigations. After assessing their appropriateness, 

226 articles were assessed for which 44 clinical instruments were employed. After 

exclusion criteria this chapter offers a detailed review of 12 clinical instruments used to 

assess anosognosia in people with AD were analysed in terms of psychometric 

attributes.  

Chapter VI presents two studies (study 2 and 3) focusing on the clinical assessment of 

anosognosia, using the SIJID. Study 2 addresses the theoretical formulation, design, and 

psychometric findings of the SIJID and presents the results of a cross-sectional study 

that examined the psychometric characteristics of this instrument. Sections of this 

chapter have been published in the journal of Alzheimer's & Dementia: The Journal of 

the Alzheimer's Association. 

Chapter VI also includes the results of a longitudinal study that assessed the prognostic 

validity of the SIJID by examining the long-term impact of poor awareness on patients 

and caregivers. Results of the study demonstrated strong psychometric attributes for the 

SIJID and proved that anosognosia is a significant predictor of negative clinical and 

social outcomes for patients with AD.  

Finally, Chapter VII summarizes the empirical findings of the dissertation and 

provides the final conceptual remarks of this thesis, discussing the broad implication of 

anosognosia providing recommendations for further research.  
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2. Chapter II – Overview 
 
 

2.1. Understanding poor awareness in AD 

Clinical studies have demonstrated that several neurological disorders may result in the 

impairment of the ability to discern one’s own cognitive or physical deficits. Amongst 

other diseases, people with AD are often unable to recognise the presence of cognitive 

deficits, with some of them insisting that they have no significant problems with 

cognition despite experiencing major limitations due to poor memory in their work, 

living situation, or level of independence. This phenomenon of poor insight, also known 

as anosognosia, has raised much interest over the last century. Studies have focused on 

answering questions regarding its mechanism, assessment methods and theoretical 

conceptualisation.  

The year 2014 marked the 100th anniversary since the term anosognosia was coined by 

Joseph Babinski to refer to a “lack of knowledge of disease”. On June 1914, he 

presented at the Société de Neurologie in Paris the case of a woman with a left 

hemiplegia and blindness after a stroke who denied having any motor deficits, and the 

case of a woman affected by hemiplegia after a stroke who denied any problem with her 

right upper limb despite having a dense motor impairment (Langer & Levine, 2014). 

Perhaps the first case of anosognosia was described about 2000 years earlier by Seneca, 

a Roman philosopher. In one of his letters to his friend Lucilius, Seneca commented on 

the case of a woman who had lost her sight but denied that she was blind (Liber V. 

Epistula. in Prigatano 2010): “…you know that Harpestes, my wife’s fatuous 

companion, has remained in my home as an inherited burden…this foolish woman has 

suddenly lost her sight. Incredible as it might appear, what I am going to tell you is 
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true: She does not know she is blind. Therefore, again and again she asks her guardian 

to take her elsewhere because she claims that my home is dark…It is difficult to recover 

from a disease if you do not know to be ill….”.  

Many centuries later, Constantin von Monakow, a Russian-Swiss neuropathologist, 

reported a similar case of a woman with blindness secondary to bilateral brain damage, 

who was not aware of her visual deficit, and who, when questioned about visual 

problems, claimed that the house was in darkness (Sarikcioglu, 2017).  

Initially, the term anosognosia was used only to refer to stroke patients denying their 

deficits, but currently anosognosia also refers to a lack of knowledge, awareness or 

recognition of disease (Langer & Levine, 2014) linked not only to a focal neurological 

disorder such as hemiplegia or aphasia, but also to individuals with diffuse brain 

damage5 or neurodegenerative disorders such as AD (Jenkinson & Fotopoulou, 2014). 

Since Babinski’s initial description of anosognosia, the concept has evolved 

incorporating modifications from the original presentation, including multiple domains 

and several subtypes. In addition to anosognosia, a broad variety of other terms have 

been used to refer to the same phenomenon including expressions such as loss of 

awareness, insight, judgment, and denial (Clare et al. 2005).   

 

                                                 

 

5 Within the anosognosia-related symptoms emerged the term anosodiaphoria, which has been defined as 

a condition that may occur after brain damage, in which a patient may fail to fully appreciate the extent or 

the functional implications of a neurological deficit. They might acknowledge that a neurological disorder 

has occurred, but patients do not manifest full awareness of its consequences (Prigatano, 2010).  



 

Page 21 

2.2. Conceptual issues  

Contemporary research on demographic and clinical aspects of anosognosia in AD has 

shown inconclusive results; problems with the conceptualisation of the phenomenon 

have been identified as a cause for discrepant findings. A recent systematic review 

(Lacerda, Sousa, & Santos, 2016) points out that more than 20 different concepts have 

been used to define the construct of poor awareness in AD. I shall now discuss the 

different terminology used to denote the phenomenon of anosognosia, and where 

confusions may arise. 

Awareness has been defined as the capacity of an individual to accurately evaluate and 

report about his/her general abilities and limitations (van Vliet et al. 2013). Therefore, 

an individual denying any difficulty or failing to acknowledge there is anything wrong 

with him/her is considered to have deficits of awareness. Following the Aristotelian 

concept of “faculty psychology”, by which the mind is understood as a collection of 

separate modules or faculties specialised in an individual cognitive domain, awareness 

has also been conceived in modular terms, in a similar way to other neuropsychological 

capacities such as memory, language or calculation.  Self-awareness is considered a 

specific variety of awareness which refers to the capacity to reflect upon and identify 

one’s own abilities, attitudes and behaviours (Zamboni et al. 2013).  Awareness in 

relation to a disorder, or awareness of disease, denotes the ability to perceive 

impairment in functional activities caused by deficits associated with the disease (Sousa 

et al. 2011)6. 

                                                 

 

6 Similarly, awareness of deficits indicates the ability to recognise the presence or appreciate the severity 

of deficits in sensory, perceptual, motor, affective or cognitive functioning (Clare et al. 2012b). 
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Observations made in patients with psychiatric disorders, who might show partial 

awareness into their psychiatric symptoms, have also contributed to the current concepts 

of insight and judgment. In this context, Insight is used to denote the knowledge of 

experiencing a disease, whereas judgment is used to denote the knowledge of the 

potential consequences of having an illness (Markova et al. 2005). In other words, 

judgment is considered as the capacity to assess situations and draw sound conclusions 

after careful consideration of the relevant circumstances (Rabin et al. 2007).  

From a neuropsychological perspective, the mechanism of awareness includes different 

cognitive processes necessary to generate comprehensive strategies to approach a 

problem, identify goals, evaluate potential consequences and decide on the best 

response. It has been closely related to the concept of executive functions, (Woods, 

Patterson, & Whitehouse, 2000) defined as a set of cognitive processes that are 

necessary for the control of behaviour such as selecting and successfully monitoring 

behaviours that facilitate the attainment of chosen goals (Diamond, 2013). 

The term denial, originates from psychoanalytical theory, denoting an unconscious 

mechanism by which the affected individual ‘protects’ herself from the emotionally 

negative consequences of the neurological deficits (Weinstein, Friedland, & Wagner, 

1994).  

We may conclude in this brief section on terminology that different words have been 

used to refer to similar (but not necessarily identical) phenomena, usually couched in a 

specific and idiosyncratic mechanism. The practical implications of having anosognosia 

have also prompted the use of concepts such as capacity and competence to deal with 

daily life issues (Karlawish, 2008). Capacity refers to the ability to make decisions 

about personal matters such as how to manage one’s own assets, health issues and social 

activities. Thus, capacity refers to a person’s ability to make a particular decision at a 
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given time or in a specific situation (Hegde & Ellajosyula, 2016). Competency, by 

contrast, refers to legal capacity and denotes a process determined by a judge in court 

(Filaković et al. 2011). This reflects the requirements imposed by society upon 

individuals to retain decision-making power over a specific activity. In its most basic 

sense, competency means that an individual has the adequate ability for self-

determination within a given situation (Moye, 1996), and the law assumes that all adults 

have capacity unless there is evidence to the contrary (Wong et al. 1999).  These 

concepts, however, are not applicable everywhere. Some countries use the concepts 

interchangeably, while others choose to use either one or the other. 

This summary of the concepts most commonly used to refer to unawareness in dementia 

reveals that no definite terminological agreement has been reached in this field. The 

concepts seem to depend on the underlying theoretical framework from which this 

phenomenon is conceived. As Markova and colleagues (Markova et al. 2005) claim, 

contributions towards the conceptualisation of awareness are influenced by the 

theoretical backgrounds of different disciplines such as psychology, psychiatry and 

neurology.  Given this disparity of terms and concepts, it is imperative that studies in 

the field clearly operationalise the concepts that will be assumed under any given term.  

For the purpose of this thesis, the terms of anosognosia and unawareness of deficits will 

be used interchangeably, conceptually referring to the inability to partially or fully 

recognise the presence of cognitive and emotional symptoms of AD, and/or the impact 

of these symptoms on the functionality of the person affected by the disease. The terms 

anosognosia/unawareness also subsume the concepts of insight (denoting the 

acknowledgment of the presence of the symptoms) and judgment (denoting the 

acknowledgment of the impact of these symptoms on daily activities).  
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2.3. Clinical manifestations of anosognosia in AD 

Clinically, anosognosia or unawareness of deficits in patients with AD has been 

described as a continuum between a tendency to minimise the presence of symptoms of 

dementia, to an explicit denial of any deficit and an overestimation of cognitive 

performance (Seltzer, 2004).  

Whereas symptoms of reduced awareness of deficits in AD were described as early as 

the beginning of the 20th century, it was not until the 1980s that awareness of deficits in 

patients with AD became a matter of scientific interest. In 1985, Reisberg and 

collaborators (Reisberg et al. 1985) published one of the first systematic investigations 

of reduced awareness and dementia. The main finding was that patients with greater 

memory impairments assessed their own performance as less severe than their spouses. 

The authors considered that poor insight in dementia is the result of a psychological 

defence mechanism or denial that was explained above. By using the mechanism of 

denial, the potential sadness and worry caused by the loss of one’s intellectual capacities 

may not develop. Thus, denial is seen as a positive attribute, preventing emotionally 

negative consequences (Reisberg et al. 1985).  

Reduced awareness may manifest early in dementia, usually consisting in the 

minimisation of memory problems. Relatives and caregivers usually report that patients 

seem not to be aware of their cognitive decline. Moreover, recent findings suggest that 

unawareness of deficit might be present even in the prodromal phase of dementia, and 

that anosognosia might be an early symptom of the illness. Wilson and colleagues 

(Wilson et al. 2015) carried out a longitudinal study inquiring about the temporal course 

of unawareness of deficits. The sample included 2,090 older people with no memory 

impairment at baseline who assessed their cognitive performance and completed a 

battery of memory measures annually over a period of at least 4 years. The results 
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revealed that among those subjects who developed dementia, awareness of memory 

impairment began to decline about 2-3 years before dementia was formally diagnosed. 

Furthermore, all the participants who developed dementia showed poor awareness at 

some point during the disease course.  

 

2.4. Impact of anosognosia on people with AD and their caregivers 

Anosognosia is a major problem in the life of people with AD and their caregivers, 

sometimes to a greater degree than the cognitive deficits themselves. From a clinical 

point of view, the presence of anosognosia in individuals with AD has been associated 

with significantly longer duration of illness, more severe cognitive impairments and 

presence of psychiatric disorders such as depression (Smith et al. 2010), apathy 

(Derouesne & Thibault, 1999), irritability, anxiety, disinhibition, delusions and 

hallucinations (De Carolis et al. 2015; Kashiwa et al. 2005; Spalletta, Girardi, & 

Caltagirone, 2012).   

In the early stages of the disease, reduced awareness of deficits may delay diagnosis by 

preventing patients from seeking medical assessment, and may also affect a patient’s 

medication adherence (Koltai, Welsh-Bohmer, & Schmechel, 2001), rehabilitation 

(Clare et al. 2004b; Fernández-Calvo et al. 2014) or other treatments (Kalbe et al. 2005). 

As the disease progresses, people with AD who do not acknowledge the presence of 

cognitive deficits often engage in activities that may cause physical or financial harm to 

themselves and others by engaging in risky and dangerous behaviours (Starkstein et al. 

2007). In the first study to examine the relationship between anosognosia and dangerous 

behaviours, Starkstein et al. (2007) found that 16% of 278 individuals with AD engaged 

in dangerous behaviours within the four weeks before the assessment, and, 84% of this 

subgroup explicitly denied these behaviours. Researchers have also shown that patients 
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with AD experience higher rates of motor vehicle accidents compared with healthy 

subjects (Willis et al. 1998), and that patients with AD are at a higher risk of having 

certain types of pedestrian accidents, such as crossing the street at a place not 

designated as a pedestrian crossing or being impacted by vehicles in near lanes of traffic 

(Gorrie, Brown, & Waite, 2008). While it may be argued that attentional or memory 

deficits associated with the disease might be the cause of these accidents, problems with 

awareness may also explain part of the problem.  

Reduced awareness of deficit can also impact the way that family relationships evolve. 

Berry and collaborators (Berry, Apesoa-Varano, & Gomez, 2015) investigated the way 

family members of patients with AD handle the risks posed by functional decline. They 

focused on how the family deals with potential household threats (e.g. house fires, food 

poisoning or car accidents, amongst others). Findings revealed that family members 

manage patients’ daily activities across three stages of support, which they termed 

collaborative, transitional and unilateral. In the collaborative stage, aware patients seek 

support from family members to manage their activities. The transitional stage begins 

whenever family members perceive that the patient’s reduced awareness is associated 

with an incremental risk of activities that could result in self-harm. Finally, when family 

members lose confidence in the patients’ ability to safely engage in activities, caregivers 

are considered to be in the stage of support, in which the family has to constantly 

oversee the patient’s activities in order to avoid risks.  

In consequence, reduced awareness can cause increasing problems for family members 

who try to provide assistance to resistant patients (Koltai et al. 2001) and may 

contribute to caregiver burden beyond the effect of dementia severity and functional 

impairment (Kelleher, Tolea, & Galvin, 2015; Seltzer et al. 2008; Turró-Garriga et al. 

2013), as reduced awareness of deficit in patients with AD imposes an additional 
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burden to families who are facing the disorder. In fact, poor insight in individuals with 

AD is amongst the most powerful predictors of caregiver burden (Turró-Garriga et al. 

2013).  

Finally, another relevant factor is the influence of anosognosia on the cost of caring for 

a person with AD. In a longitudinal study that involved the assessment of 221 dyads of 

patients with AD and their caregivers, Turro-Garriga and collaborators found that 

anosognosia is a factor that increases the cost of care by 16% (300 € per month). 

Additionally, anosognosia was associated with an increased number of hours of 

informal care, and greater use of support services (Turró-Garriga et al. 2016).  

Hence, presence of unawareness in patients with AD might have medical, legal or civil 

consequences. Therefore, awareness of deficits has become an important matter in AD, 

considering not only the impact of this phenomenon on patients’ safety and family 

burden, but also considering the social implications of increased need for medical 

support, and social, legal and financial services (Woods & Pratt, 2005).  

 

2.5. Assessment of anosognosia in AD  

Since the phenomenon of anosognosia is a condition that has been increasingly accepted 

as a symptom of the disease, its assessment is indicated not only as part of the clinical 

evaluation, but also as part of the legal and practical implications of having AD.  
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So far there are more than 40 clinical instruments available to assess awareness, 

grouped into scales, questionnaires or interviews7.  

The different strategies used to assess awareness can be categorised as follows: 

 

i) The patient-informant discrepancy strategy is one of the most common scoring 

methods used for the assessment of awareness in patients with AD. The method 

consists of comparing the scores obtained from an informant’s answers on behalf of 

the patient and the patient’s answers about herself on items rating basic and 

instrumental activities of daily living. A score is obtained by subtracting the 

patient’s score from the informant’s score, or vice versa. For this type of assessment, 

the standard is the subjective judgement of the carer (Clare et al. 2005), since the 

information provided by them is considered most reliable (Prigatano, 2010). 

Informants’ reports about patients’ cognitive and/or behavioural changes might be a 

valid source of information, since close friends or relatives – who are usually the 

informants – are able to note relevant changes on the performance of common every 

day activities (Snow et al. 2005). Informants’ opinions offer a longitudinal 

assessment of change as well as accuracy, since they might be able to notice very 

mild cognitive or behavioural changes (Neri et al. 1997; Ready, Ott & Grace, 

2004b). However, this method has also been criticised since some researchers have 

found that caregivers’ ratings on patients are influenced by those caregivers’ 

feelings of burden or mood (Mangone et al. 1993). A variation of this method 

includes questionnaires or scales that measure the discrepancy between clinician and 

                                                 

 

7 For a detailed review of assessment tools, see Chapter 4.  
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patient regarding cognitive or functional impairments to rate the level of awareness 

(Verhey, Rozendaal, Ponds, & Jolles, 1993). 

 

ii) The clinician rating of patient’s awareness of illness consists of an interview 

with a series of questions about the symptoms of the disease and their impact upon 

the patient’s everyday life, allowing the clinician to arrive at conclusions regarding 

the patient’s level of awareness (Clare et al. 2005). Clinicians may rely solely on 

their own opinion or include relatives’ estimations about the patient’s performance 

and the psychometric attributes of this strategy may be poor. 

 

iii) The prediction of performance discrepancy is based on the patient’s own report 

about his/her performance on cognitive testing. For ‘prediction’ performance 

methods, patients are asked to predict their own performance before objective 

testing (e.g. how many words will you recall?), whilst for ‘post-diction’ methods, 

the patients’ opinions about their performance are assessed after objective testing 

(e.g. how did you do?).  Judgement of Learning  (JOL) (Rosen et al. 2014) and 

Feelings of Knowing (FOK) (Hart, 1965) are two different tasks for evaluating 

monitoring processes, (i.e. whether people can accurately scrutinise their ability to 

learn new content) to assess patients’ awareness and are carried out in conjunction 

with memory tests. JOL tasks are completed in the learning phase and involve 

addressing the patient’s beliefs about their capacity to memorise recently studied 

items. For instance, when assessing the ability to remember a list of words during 

the learning phase, patients are asked to predict the likelihood of future recall. FOK, 

by comparison, are completed during the recall phase, following a failed attempt to 

locate the target, asking the patient to judge her\his capacity to recognise episodic or 

semantic information that was not recalled. For instance, when a person cannot 
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recall a word that has recently been presented, but feels that he or she would be able 

to recognise that target amongst other words displayed. FOK judgments focus not 

on the actual answer to a question, but rather on whether an individual predicts that 

he or she does or does not know the answer (Rosen et al. 2014). Finally, monitoring 

accuracy (JOL or FOK) is determined by comparing the patient’s judgment about 

their probable performance on a memory test and their actual ability to remember 

the learnt material, usually assessed by objective memory tests (Rosen et al. 2014). 

 

So far there is no canonical method to diagnose reduced awareness in AD, and all three 

strategies discussed above have relevant methodological shortcomings (Starkstein, 

2014).  

One of the most surprising limitations when analysing the usefulness of the above 

instruments is that little attention has been paid to their psychometric characteristics, 

particularly in regards to their validity or reliability. It is not difficult to find instruments 

that have not been properly tested, or that in fact, have not been subjected to 

psychometrical analysis at all. As a result, selecting an instrument can be problematic, 

or worse, psychometrically poor instruments are chosen and clinicians or researchers 

continue to reproduce results that may not be valid (Clare, 2004a). Since a consensus 

about anosognosia as a construct is not yet available, psychometrically robust 

instruments should be selected when assessing anosognosia for clinical or researching 

purposes.  

Another problem is that the majority of current instruments are focused only on memory 

— the most salient sign of dementia. However, individuals with AD experience a 

broader range of cognitive deficits, as well as functional and emotional concomitants. 

Thus, an instrument that focuses only on memory problems may lack sensitivity 
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because it does not capture the broad variety of symptoms or clinical manifestations of 

which patients may lose awareness. Given previous results that show that unawareness 

of deficits affect cognitive and emotional domains as well as activities of daily living, 

diagnostic instruments should be able to consider these different aspects in order to be 

clinically useful. 

One further aspect, not considered by the majority of the clinical instruments is that the 

level of awareness might be domain specific. Markova and colleagues have made a 

remarkable effort to understand how different phenomena of awareness are captured by 

different measures used to study awareness. Patients, for instance, may not be aware of 

their cognitive decline but might recognise the functional limitations associated with 

cognitive deficits (Markova et al. 2014).  

For legal purposes, capacity assessments in patients with AD usually aim to determine 

specific capacities, such as the patient’s ability to exercise rights, manage financial 

affairs, sign official documents, consent for medical treatments and participate in 

research studies. Since all these latter abilities strongly depend on the capacity of the 

patient to recognise the presence of the symptoms of the disease, and the consequent 

impact on their functionality, the assessment of the level of awareness should be 

considered a mandatory step for any capacity assessment (Hegde & Ellajosyula, 2016).  

Finally, caregivers often complain that scant attention is paid to the practical 

consequences of a patient’s reduced awareness. Family members often struggle with the 

dilemma of whether to allow patients to engage in activities with potentially harmful 

consequences, or whether to restrict their autonomy. An assessment centred on daily life 

issues would help to measure the practical impact of unawareness on patients’ 

wellbeing, with special considerations of the patient’s exposure to dangerous situations 

as a result of impaired insight and judgment. 
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In conclusion, there is a great need for clinically relevant, practically orientated, 

sensitive, valid and reliable instruments to assess awareness in patients with AD, in both 

clinical and research settings, especially in view of the growing development of this 

research field and the increasing worldwide prevalence of AD.  

 

2.6. The current thesis 

This thesis addresses this gap by presenting the first structured interview to assess 

insight and judgment in patients with AD, the Structured Interview to assess Insight and 

Judgment in Dementia (SIJID). To my knowledge, no single instrument has been 

specifically developed to assess insight and judgment about performance on basic and 

instrumental activities of daily living, mood and emotional changes, and dangerous 

behaviours. Thus, the aim of this thesis was to validate a practical method to diagnose 

poor insight and judgment in AD using a semi-structured clinical interview. Details of 

the new instrument, and results of a baseline and a follow-up assessment, are presented.  

This study is innovative because it proposes a new instrument to assess awareness in 

AD with the aim of overcoming some of the limitations of previously developed 

instruments. Additionally, the findings of this study may improve the clinical 

characterisation of anosognosia in AD, as well as improve understanding of the impact 

of reduced awareness on patients and caregivers. It may also help the legal system when 

having to decide on the competency of an individual with AD.  
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3. Chapter III - Literature review    
 
 

 

To better understand the complexities of assessing insight and judgment in AD it is 

necessary to examine phenomenological aspects, potential mechanisms, and clinical 

attributes of these phenomena. Therefore, this chapter has three main aims. Firstly, it 

discusses theoretical models proposed to explain impairment of awareness in AD. 

Secondly, it presents a review of the phenomenological aspects of anosognosia in AD, 

and finally it provides an overall review of the epidemiology and main correlates of 

unawareness: specifically cognitive performance, neuropsychiatric symptoms, 

longitudinal progression, and the impact upon caregivers.  

 

3.1. Theoretical models of awareness in AD 

Several theoretical models have been proposed to explain the phenomenon of 

unawareness, which may be grouped into three categories, namely neuropsychological, 

psychological, and bio-psychosocial. I shall provide a brief, but critical, discussion of 

each of these models8. 

                                                 

 

8 A more extensive discussion on mechanism is beyond the scope of this thesis. 
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3.1.1. Neuropsychological models 

These models are based on the concept of unawareness of deficits as a manifestation of 

the impairment of specific brain systems. I will present the most influential models on 

the understanding of anosognosia in AD9. 

 

Dissociable Interactions and Conscious Experience model (DICE).  

The DICE model (McGlynn & Schacter, 1997) conceives the conscious experience of 

knowing, perceiving and comprehending as the result of the activation of specific brain 

systems. This model features two central components: the Conscious Awareness System 

(CAS) and the Executive System (ES).  Both components have the capacity of analysing 

specific information emanating from specialised structures that process cognitive 

domain-specific information, termed the knowledge modules (e.g. self, spatial, facial, 

lexical or conceptual information) and the episodic memory systems (dealing with both 

procedural and episodic memories). The central idea of this model is that the process 

that mediates awareness of different domains should be differentiated from modular 

systems that process specific cognitive information (e.g. linguistic or perceptual 

information) (Baars & McGovern, 1996). This theory claims that awareness of a 

particular kind of information would occur when the CAS receives an input from the 

knowledge modules or the memory systems. This input is considered a manifestation of 

a significant change in the basal state of a specific module. Consequently, unawareness 

                                                 

 

9 Whilst Toglia and Kirk (Toglia & Kirk, 2000) have proposed an influential model of awareness 

following brain injury, it was not designed to explain awareness in dementia; therefore this model was not 

included in this section.  
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would result from disruption either of the CAS itself or from specific modules or 

memory systems. If the CAS no longer receives information about the modules’ 

condition, the system cannot be updated. The DICE model emphasises the idea of 

disruption of independent knowledge sources, which could explain why failures of 

awareness might be restricted to a specific domain, for instance, as in the case of some 

amnesic patients who can be unaware of memory problems but can present awareness 

about other cognitive impairments (McGlynn & Schacter, 1997). 

Based on the DICE model, Agnew & Morris (1998) introduced a new model of 

anosognosia in  AD. According to this model, in the absence of memory loss, incoming 

new information (with episodic or semantic content) is constantly revised and stored in 

a personal knowledge base (PKB) in semantic memory. This process starts when 

information enters memory stores and transfers to a mnemonic comparator (Cm) located 

in the central executive system, which compares this new information with older 

information stored in the PKB. When new information matches the information existing 

in PKB, the PKB is not updated. However, if the comparator system (Cm) identifies an 

inconsistency, the PKB is updated transferring information from episodic to semantic 

memory. In the case of memory loss, deficits at critical points of the system could result 

in three types of anosognosia: 1) Mnemonic anosognosia: this is the inability to encode 

detected mismatches in the PKB, leading to an inability to update the contents of 

semantic memory. As a result, forgetful individuals believe that their memory abilities 

remain as good as usual; 2) Executive anosognosia: this occurs whenever an error is 

noticed and experienced by the subject and then registered in short-term memory, but 

never compared with representations in the PKB. Thus, personal knowledge remains 

exactly as it was before the error. No strategy to compensate the error will be displayed; 
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and 3) Primary anosognosia: this refers to a lack of awareness of all cognitive domains 

due to extensive impairment of the CAS.  

The DICE model was further revised as the Cognitive Awareness Model (CAM) 

(Morris & Hannesdottir, 2004). The CAM incorporates the suggestion that anosognosia 

may be related to a set of cognitive impairments. A central element of the CAM is the 

notion that individuals have an appreciation about their cognitive performance based 

upon previous experiences of success or failure in performing a given cognitive task. 

These memories are then collected in working memory or in a long-term memory store. 

All this information is held in another central element of this model, the Personal Data 

Base (PDB), which keeps updated the information about personal abilities. Decision 

making about which activities are appropriate for one’s cognitive status are based on 

that information, and therefore the PDB allows tailoring personal abilities in order to 

regulate future behaviours. When incompatible information regarding the perceived 

abilities and current performance is noticed, the PDB becomes updated, whereas the so-

called Metacognitive Awareness System (MAS) receives inputs from the PDB and from 

other comparator systems that have detected a mismatch. In the case of individuals with 

AD, lack of awareness would result from the inability to consolidate new personal 

information since awareness is considered to be generated only in the presence of 

multiple preserved memory abilities (Morris & Hannesdottir, 2004). In this system, 

mnemonic anosognosia results from a failure to record the outputs from online 

monitoring processes (i.e. the MAS), and from representations of self-performance not 

being updated (Silva et al. 2017). 

An aspect ignored by the above models is that emotional factors may be also involved 

in performance monitoring. This concept was included by Rosen and collaborators 

(Rosen, 2011) in the Self-monitoring model of anosognosia. As in the previous models, 
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Rosen also suggests that cognitive or behavioural performance is the starting point to 

learn about changes in an individual’s abilities. Engaging in an activity will activate a 

monitoring system that allows comparison between actual and expected performance. 

Every experience of success or failure will carry an evaluative process that may result in 

a change about one’s self-appraisal. Rosen emphasises, however, that when a 

discrepancy between actual and expected performance is detected, emotions guide the 

level of importance of such experience. Detecting the discrepancy and giving an 

emotional valence to the experience would allow the event to be evaluated with more or 

less relevance. This event is then registered in the long-term memory store and utilized 

to update representations of personal abilities. Thus, awareness would depend on the 

active monitoring of task performance. This model puts forward two specific roles for 

emotions. First, emotions can influence motivational factors, which in turn influence 

active monitoring and, second, emotional responses would influence the level of 

significance of an event experienced as a failure (Rosen, 2011). 

To summarise, all neuropsychological models of awareness agree that impaired 

awareness results from dysfunction of a brain system that compares previous with 

current information about personal abilities. Anosognosia in AD is therefore the 

manifestation of the impossibility to consolidate new information due to a memory 

impairment, which would prevent patients monitoring and properly updating 

information regarding the perceived capabilities and the actual performance. In 

consequence, patients with AD base their judgments about their cognitive performance 

on past information and not on their currently impaired situation.  

While intuitively sound, this theory is subject to conceptual criticism. Whereas all the 

models propose a modular system, the selection of the modules is theoretically unclear 

and begs the question. Schacter’s original DICE model was introduced to promote 
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empirical research rather than answering questions regarding the problem of awareness 

in a circular fashion. Moreover, Schacter postulates that the CAS takes as inputs 

“certain” kinds of outputs coming from so-called knowledge modules, and that these 

outputs are the result of a significant change from the baseline resting state. 

Unfortunately, the concepts of ‘baseline’ or ‘resting state’ in the context of AD are 

unexplained. Schacter’s model further proposes that a sufficiently salient activation of a 

particular module would constitute a “proper” input to activate the CAS, but this is no 

more than circular reasoning (i.e. the activation is salient because it activates the CAS).  

More recent neuropsychological models of anosognosia in dementia include a series of 

different components of the awareness system, but the selection of the modules is made 

‘ad-hoc’ to explain a preconceived theory. Another major conceptual problem with 

these models is an infinite regress, given that the comparator system must have its own 

memory system (representations) which has to be recognised as related with the 

stimulus, but how this matching is achieved is left unexplained (Hannesdottir & Morris, 

2007).  

 

3.1.2. Psychological models 

The first explanation of the mechanism of anosognosia framed in a psychological 

model, known as denial, was based on psychoanalytical thinking proposed by Sigmund 

Freud. Freud’s conceptualisation specifies that the psychic apparatus consists of three 

mains components: the id that represents the primitive and instinctive component of 

personality, the superego that characterises the values and morals of society, and the 

ego that manages potential conflicts between the id and the superego, utilising a process 

named the ego mechanisms of defense (Hartmann, Kris, & Loewenstein, 1946). In this 
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context, Weinstein and Khan (Weinstein & Kahn, 1955) offered a psychodynamic 

explanation of anosognosia in neurological disorders, in which the mechanism of 

defence named denial is used  in order to deal with the presence of a  neurological 

disorder, such as the diagnosis of AD and avid painful emotions. Denial of illness is 

proposed to be related to personality factors, such as considering illness as a kind of 

personal failure, involving loss of prestige and integrity. In support of their thesis, 

Weinstein & Kahn (Weinstein & Kahn, 1955) followed a sample of 118 patients with 

head injuries, over a period of 3 to 14 years. Results showed that 45% of the severely 

injured and 36% of the moderately injured sample verbally denied the presence of the 

injury at baseline assessment, and a comparison between deniers and non-deniers 

showed that the denial group had higher rates of negative outcomes on follow-up 

assessments such as a worse record of returning to employment. The authors also 

suggested that denial of illness can take many forms (i.e. negation, minimisation, 

avoidance, selective forgetting, among others), and that the existence and form of denial 

depends not only on the location and rate of development of the brain lesion, but also on 

the way that patients perceive their disability on the basis of their past experiences 

(Prigatano & Schacter, 1991).   

More recently, Linda Clare (2003) offered a model to account for anosognosia in the 

early stages of AD.  Similar to Weinstein’s avoidance of frustration or denial, this 

model is conceptualised as a cycle, in which the individual with dementia uses coping 

strategies in order to manage the fear and frustration present in the early years of the 

disease.  For instance, self-maintaining strategies (manifesting protective responses 

serving to maintain a prior or existing sense of self), or self-adjusting styles (displaying 

integrative responses allowing for development and adjustment of the self-concept) 

(Clare, 2002b). In this model, anosognosia is the expression of a coping mechanism to 
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face the progressive memory loss at the initial stages of AD. Once memory problems 

appear, patients notice their presence, and also based on environmental feedback, start a 

complex process of reacting, explaining, experiencing and adjusting.  According to 

Clare (Clare, 2003), in the reacting phase the patient reacts to the changes based on 

personal factors such as age and education, and by social factors such as the reactions of 

others to the new deficits. During the explaining process, the person seeks to find an 

explanation for the changes, and is mostly influenced by beliefs about ageing and 

memory performance. In the experiencing phase the person experiences the emotional 

impact of the changes, as mostly influenced by that patient’s style of dealing with 

emotions, their attitude to death and the social representations of dementia. All of these 

processes influence a series of responses that safeguards the self from negative 

emotions. In other words, all the preceding processes produce the adjustment, a process 

in which the patient’s responses tend to normalise memory changes (disavowing 

memory problems by thinking that majority of aged people would have memory issues), 

and minimise difficulties. 

Overall, psychological models of anosognosia in AD explain unawareness as a strategy 

to cope with the stress and anxiety resulting from facing a diagnosis of dementia. If that 

is the case, however, we should not refer to this phenomenon as unawareness, since the 

emotional reaction to a specific situation necessarily requires the person to be aware of 

it, consciously or unconsciously10.  

                                                 

 

10 The term unconscious refers to the unintentional nature of the behaviour or process, and the 

concomitant lack of awareness, not of the stimuli that provoked the behaviour, but of the influence or 

consequences of those stimuli (Bargh & Morsella, 2008).  
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One limitation of psychological models of unawareness is the lack of empirical support. 

If denial is manifested as the mechanism of defence to protect the self from negative 

emotions, one might expect that people with anosognosia would not manifest symptoms 

of depression. However, in a study that aimed to assess the presence of anosognosia in 

patients with cerebrovascular lesions, Starkstein et al. (1992) demonstrated that the 

presence of anosognosia does not prevent stroke patients from developing depression. 

Moreover, denial has been seen as a maladaptive strategy of coping, since persisting 

denial would delay an effective adjustment process to the presence of a disease (Kortte, 

Wegener & Chwalisz, 2003) 11. 

 

3.1.3. Bio-psycho-social Model 

By 2004 most of the theoretical frameworks proposed to explain the phenomenon of 

anosognosia in AD mostly considered neuroanatomical or neuropsychological 

perspectives. Clare and colleagues (Clare, 2004a) pointed out the dearth of 

consideration of psychosocial factors influencing awareness in AD.  Thus, in order to 

broaden the scope, a bio-psychosocial model of awareness in AD was proposed 

(Ownsworth, Clare, & Morris, 2006). According to this hypothesis, the first symptoms 

of AD become a threat to the sense of self, which provides a context that is linked to the 

biological, psychological and social dimensions of awareness. At the biological level, 

reduction of awareness would be the result of brain pathology. At a psychological level, 

awareness can be affected by personality, coping styles, values, beliefs and prior life 

                                                 

 

11 Some authors argue that denial should be seen as a form of giving the individuals the time to develop 

more effective strategies (Gainnoti, 1993).  



 

Page 42 

experiences. At a social level, the expression of awareness will be influenced by the 

relationship of the person with AD with others, which provides the feedback of the 

patient’s cognitive performance. This model has been tested by gathering evidence 

regarding the relative contributions of neuropsychological, psychological and social 

factors to the level of scoring on measures of awareness, with results showing that 

psychological and social factors, such as self-concept (i.e. how someone thinks about, 

evaluates or perceives him or herself), and carer-wellbeing respectively, significantly 

influence scores on measures of awareness alongside illness-related and 

neuropsychological factors. However, this model fails to explain the ultimate 

mechanism by which neurocognitive, psychological and social factors disrupt 

awareness in AD. In other words, despite describing the influence of psychosocial 

factors, the model does not explain how differences on these factors account for 

anosognosia in AD.  

In conclusion, theoretical models proposed so far have not been able to determine the 

extent to which deficits of awareness are mediated by neurocognitive mechanisms, 

psychological denial or social variables.  

 

3.2. Epidemiology  

There is general agreement that a significant proportion of people with AD exhibit some 

degree of unawareness. The prevalence of anosognosia has been reported to range from 

12 to 93% (De Carolis et al. 2015; Feher, Mahurin, & Inbody, 1991; Sevush & Leve, 

1993; Starkstein, 2006; Verhey et al. 1993). The main reasons explaining such a wide 

variability concern the assessment techniques (e.g. clinical evaluations, performance 

discrepancy, or discrepancy between caregiver and self-ratings) (Clare, 2004a), the 
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dimensions of awareness studied (e.g. ‘memory problems’, ‘activities of daily living’, 

‘depression’) (Markova et al. 2014), and sampling biases, such as differences in the 

stage of dementia or major differences in sample size (Leicht & Gertz, 2008; Leicht, 

Berwig & Gertz, 2010). However, the most relevant confound influencing variability in 

the prevalence of unawareness in dementia may be the strategy and clinical instrument 

used to assess awareness. The number of items, assessment settings and the scoring 

methods are within the most common sources of variability amongst instruments (Clare, 

2004a). Okonkwo et al. (2010) used different methods to assess anosognosia in a 

sample of 108 subjects with very mild dementia. The methods to assess awareness of 

cognitive difficulties included clinician and informant ratings, patients’ reports of 

cognitive difficulties, discrepancies between patients’ and informants’ reports of 

cognitive difficulties, and patients’ perceptions of performance on neuropsychological 

tests. The correlation coefficient ranged from 0.26 to −0.64 and authors concluded that 

whereas the different measures share overlapping variance, they are not 

interchangeable, since each measure reveals some specific aspects of the phenomenon 

of awareness.  

In addition, methods of awareness are intrinsically related to the dimension of 

awareness being assessed.  Ivana Markova has investigated conceptual and 

methodological issues related to the study of anosognosia in dementia. In a study that 

included 101 patients with AD, Markova et al. (2014)  identified three dimensions of 

awareness: awareness of 1) memory performance, 2) activities of daily living and, 3) 

socio-emotional functioning.  These results suggest that judgments regarding these 

different objects of awareness might vary in each individual. Thus, authors have 

highlighted the relevance of clarifying the specific dimension of awareness under 

investigation in order to explain the variability in prevalence found across studies. 



 

Page 44 

 

3.3. Neuroimaging studies of anosognosia in AD 

Neurocognitive explanations of anosognosia in AD highlight the nature of brain 

pathology as the origin of unawareness of deficits. The use of technology, such as 

neuroimaging, has made an important contribution to the study of brain areas associated 

with reduced awareness in AD. Nevertheless, the neuroanatomical correlate of 

unawareness in AD is still a matter of debate.  

The first studies to inquire on the neuroanatomical correlates of AD and unawareness 

using neuroimaging were published in the 90s. So far, no more than 20 studies have 

been reported and important limitations do not allow reaching clear conclusions about 

neuroanatomical correlates of awareness in AD. The most used imaging technique in 

the study of anosognosia in AD patients is Single-Photon Emission Tomography 

(SPECT), which measures regional cerebral perfusion with the understanding that 

cerebral blood flow is closely linked to neuronal activity (Goffin, 2016). Other 

neuroimaging technique that has been less used in the study of anosognosia in AD is 

Positron Emission Tomography (PET), which captures images of the brain’s metabolic 

activity (TerPogossian, 1983) while Magnetic Resonance Image (MRI) and Functional 

Magnetic Resonance Image (fMRI) create images of the brain using a magnetic field 

and radio waves (Edelman, 1993). 

Whereas there is no agreement regarding the specific brain location associated with 

anosognosia, a majority of studies have shown the involvement of cortical midline 

structures related to anosognosia in patients with AD, suggesting that anosognosia is the 

result of the functional and metabolic impairment of brain structures involved in self-

referential processes (Perrotin, 2015).  
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Amongst different brain areas, the frontal lobes (Reed et al. 1993; Jedidi et al. 2014; 

Ries et al. 2012; ShanyUr et al. 2014) have been mostly associated with unawareness of 

deficit (Derouesne & Thibault, 1999; Harwood et al. 2005). Initial evidence came from 

individuals with frontal lobe pathology (Agnew & Morris, 1998).  

In 1995, Starkstein et al. (1995) carried out a study involving 46 AD patients. Twelve 

patients had anosognosia according to the Anosognosia Questionnaire–Dementia (AQ-

D), and 12 patients with no anosognosia. Both groups were matched by age, duration of 

illness, and cognitive impairments. Results showed a lower regional cerebral blood flow 

(rCBF) in the right frontal inferior (orbital) cortex, and a significant group by side 

interaction, which resulted from an overall lower rCBF in the right hemisphere of AD 

patients with anosognosia (Starkstein et al. 1995). 

Similarly, in 2005 Vogel et al. (2005) published a study that included 36 patients with 

AD and 30 patients with MCI. Anosognosia was assessed using the Memory 

Questionnaire (MQ), and was applied to both patient and caregiver. Discrepancy scores 

were used as an index of anosognosia. Tc99m-HMPAO SPECT was obtained in a 

sample of 55 out of 66 patients. After analysing the correlation between the MQ 

discrepancy score and the rCBF in six frontal regions, they found a significant 

correlation between the MQ score and the right and left inferior gyrus. No other 

significant correlations were found, leading them to conclude that regions of the right 

frontal are of high importance for impaired awareness in ADs (Vogel et al. 2005).  

Mimura (2008) published an investigation that intended to assess awareness in 

individuals with early stage AD through the use of two methods: patient/caregiver 

discrepancy score with a specific questionnaire and the prediction or post-diction of the 

patient’s own performance. In the first case they used the recognition memory of 

auditory verbal learning test and awareness of memory deficits to assess their own 
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performance, and also to estimate their own performance before or after actually 

performing the memory task set by the experimenter. Twenty four patients were 

enrolled in the study and after analysing their brain/behaviour correlation, researchers 

found that the prefrontal cortex and posterior dorsomedial regions including the 

precuneus were involved in self-awareness.  

Another brain area that has been found to be associated with unawareness is the 

cingulate cortex (ShanyUr et al. 2014; Hanyu et al. 2008).  

In 2011 Amanzio et al (2011) hypothesized a relationship between unawareness of 

deficits and cingulate hypofunctionality. Using the AQ-D, fMRI and go-no go tasks 

researchers studied a sample of 29 early AD patients that were divided into two groups: 

15 patients aware of their deficits and 14 patients not aware. After analysis of the data, 

and in accordance with their hypothesis, the authors concluded that unawareness of 

deficits was related to reduced functional activity of the cingulate cortex and parieto-

temporal areas while performing an inhibition task.  

Hornberger et al. (2014) published the results of a study that investigated insight deficit 

profile in a sample of patients with neurodegenerative disorders. The sample included 

15 patients with AD and 66 patients with Fronto-temporal dementia (FTD). Using the 

Insight Questionnaire to assess both informants about the patient and the patient, 

investigators obtained a measure of insight into five areas of functionality: social 

interactions, emotion, diagnosis/treatment, language and motivation/organization. A 

Voxel-Base Morphometry analysis of 50 patients (including 13 AD patients) showed 

that the overall insight score was associated with atrophy of bilateral orbital cortex and 

right frontopolar cortex. A second analysis considered domains for which there were 

significant group differences. Social interaction co-varied with left orbitofrontal cortex, 

left para-hippocampus, right middle temporal gyrus, bilateral insula and right amygdala 
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atrophy. Motivation/organization insight was associated with bilateral orbitofrontal, left 

anterior cingulate, and right frontopolar atrophy. Impaired emotions insight was related 

to bilateral frontopolar atrophy, right dorsolateral prefrontal cortex, bilateral anterior 

cingulate and left amygdala. When the analyses were carried out by separating the 

patients by diagnosis, no significant associations were found.  

Less frequently, broader brain areas such as temporal, parietal and hippocampal areas 

have also been linked to anosognosia in AD patients with impairment of awareness.  

Using brain SPECT, Sedaghat et al. (2010) evaluated the contribution of different 

regions of the brain into anosognosia in AD patients.  Their sample consisted of forty-

two patients with AD. The diagnosis of anosognosia was based upon a non-structured 

interview regarding cognitive functions, instrumental activities of daily living and 

functional changes, with both patients and their relatives. Patients had at least two 

consecutive visits.  Any denial of cognitive or functional impairment in at least two of 

these resulted in the diagnosis of anosognosia. Researchers also assessed cognitive 

status using the Minimental Status Examination (MMSE) and for the purpose of the 

analysis they divided the sample into 2 groups, Anosognosia and No-anosognosia, and 

then into sub groups depending on their AD severity (mild AD anosognosia, mild AD 

no-anosognosia, moderate AD anosognosia and moderate AD no-anosognosia).  The 

main findings was that the Anosognosia group differed significantly from the No-

anosognosia group in rCBF in the right prefrontal and inferior parietal areas as well as 

in the right and left medial temporal cortex. When comparing groups by severity, they 

found that mild-AD-anosognosia patients showed a significant different mean rCBF in 

right prefrontal and frontal areas and in right inferior parietal regions, but when making 

the same comparison in the moderate group, only the inferior parietal region showed a 

significant difference. Conclusions based on these results emphasised that anosognosia 
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may be present from the earliest stages of AD and may reflect functional impairment in 

the right inferior parietal area, in conjunction with prefrontal and frontal regions.  

Salmon et al. (2006), found that the neural correlates of anosognosia derived from 

patient self-assessment of cognitive impairment, involved the posterior orbitofrontal 

cortex, while the neural substrate of the discrepancy score included the temporo-parietal 

cortex. The study included 209 patients with AD and their respective caregivers. To 

obtain the PET images, researchers used 110-370MBq 18F-2-fluoro-2-deoxy-D-

glucose. In order to assess insight investigators designed an experimental questionnaire 

intended to measure insight about deficits in different cognitive domains. The authors 

concluded that frontal and temporo-parietal regions should be understood as part of a 

wider network involved in the awareness of cognitive deficits (Salmon et al. 2006).  

The use of MRI images to explore unawareness in AD is relatively recent.  In 2007, 

Ries et al. (2007) published the first research about brain substrates of awareness of 

cognitive dysfunction in individuals with MCI, using fMRI. They postulated that 

activation of cortical midline brain structures in MCI patients would be correlated with 

the patient’s level of insight of their cognitive difficulties during a self-appraisal 

activity. The task consisted of an experimental and a baseline condition. In the 

experimental condition, patients were asked to answer yes/no to a presentation of 

different trait adjectives that better described them. In the baseline condition, patients 

undertook the same procedure but they also had to indicate whether each adjective was 

positive in valence or not. Sixteen MCI patients and 60 control subjects participated in 

this study. Results showed that a self-appraisal task was sensitive to functional brain 

changes in MCI participants with impaired insight. Moreover, their results indicate that 

frontal and parietal cortical midline structures are involved in self-referential processing 

and that they are vulnerable to the changes associated with early AD.  
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In summary, neuroanatomical basis of awareness in AD has been studied using different 

neuroimaging techniques, and results have emphasized the role of midline brain 

structures, in particular the right frontal lobe in the clinical manifestation of 

anosognosia. Findings also have involved the cingulate, and wider areas of the brain 

such as hippocampal areas and parietal and occipital lobes. 

 

3.4. Clinical correlates 

Cognitive and neuropsychiatric factors are amongst the most studied covariates of 

impaired awareness in AD, whilst burden has become the focus in the study of 

caregivers of patients with reduced awareness. I will present below the most significant 

investigations regarding these associations. 

 

3.4.1. Relationship of anosognosia with cognitive functioning in AD 

Anosognosia has been described in several neurological disorders that are commonly 

accompanied by cognitive impairment. Research studying the association between 

cognitive functioning and anosognosia has suggested a relationship between 

anosognosia and deficits on executive functions (EF), memory, and attention. One 

aspect of executive function is self-monitoring, which has been defined as the internal 

process that involves self-examination of one’s own cognitive and emotional 

functioning, and has been identified as a component of executive function that overlaps 

with attention, abstract reasoning, planning, inhibition, and problem solving (Stuss, 

2011).  

In dementia, even though there is broad agreement about the association between 

awareness of deficit and self-monitoring abilities as part of the executive system, 
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empirical studies have shown inconsistent results. In a sample of 117 patients with 

probable AD, Amanzio et al. (2012) assessed their cognitive profiles using a 

neuropsychological battery, along with psychiatric and functional scales. Results 

demonstrated an association between executive function sub-components and awareness 

of deficits. They found that both the ability to shift and inhibit responses were the best 

predictors of awareness of cognitive and functional impairments, emphasising the 

association between awareness and frontal lobe functioning. Similarly, Lopez and 

colleagues investigated the medical records of 181 patients with probable AD, which 

were separated according to the presence or absence of awareness12. Results showed 

significant differences between groups on the domains of language, executive 

functioning, and attention. A logistic regression analysis revealed that age and executive 

function were the best predictors of awareness in this sample.  

However, inconsistent findings have also been reported. Starkstein and collaborators 

studied neuropsychological and psychiatric correlates in a sample of 103 patients with 

AD with the aim of examining awareness of cognitive and behavioural manifestations 

of AD. Regression analyses showed a significant association between unawareness of 

cognitive deficits and verbal comprehension and verbal recall. On the other hand, there 

were no significant relationships between domains of anosognosia and executive tasks 

like the Wisconsin Card Sorting Test (WCST) or verbal fluency. Furthermore, the 

authors did not find associations between unawareness of behavioural manifestations 

                                                 

 

12 Patients were asked whether they had a memory problem making their everyday life more complicated, 

and after performing a mental status exam they were further asked how they thought they had performed. 

The patients who both failed to report a memory problem and denied difficulty on the mental status exam 

were classified as unaware (n = 42), while all the other patients were considered aware of their 

impairments (n = 139).  
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and any neuropsychological variable, which led them to conclude that 

neuropsychological impairment may only partially underlay aspects of reduced 

awareness in patients with AD. One of the possible explanations to understand the 

variability of findings regarding the association between EF and anosognosia is that EF 

involves a set of cognitive processes (i.e. problem solving, cognitive inhibition, 

planning, reasoning, etc.), and a variety of different instruments have been used to 

assess them. As a consequence, the conclusions are not accurate enough to denote the 

specific relationship between specific sub-components of EF and anosognosia in AD. 

In another study that intended to assess the cognitive symptoms that accompany 

anosognosia in AD, Kashiwa et al. (2005) carried out a neuropsychological assessment 

of 60 people with AD along with an anosognosia questionnaire. Participants completed 

the Digit Span, Word Fluency, Trail Making, Stroop and Raven's Coloured Progressive 

Matrices, which are known to be representative assessments of aspects of executive 

function. After stepwise multiple regression analyses, in which the anosognosia score 

was the dependent variable and the neuropsychological test scores were the predictive 

variables, findings showed that only the section of the Stroop Test that assesses 

response inhibition was a predictor of anosognosia, with no significant associations 

between anosognosia and set shifting, generativity, non-verbal problem-solving, or 

attention, as assessed by the remaining measures. Similarly, Vogel et al. (2005) found 

no association between anosognosia and executive functioning in a sample of 36 

patients with AD. Authors supported the view proposed previously by Starkstein et al. 

(1995), that deficits in executive tasks may be independent of anosognosia, and may 

appear later in the disease.  

The association between cognition and anosognosia has also been studied in regards to 

the impact on the safety of individuals with AD. Problem solving, working memory, 
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and inductive reasoning have been examined as cognitive skills that contribute to 

everyday functioning and decision-making in patients with AD. An interesting line of 

research examines the relationship of performance on every day activities and self-

monitoring by investigating the association between dementia and road accidents. 

Lindtroms-Forneri et al. (2010) created a dynamic model, the Driving as Everyday 

Competence model, in which competence for driving is defined as the interaction 

between the driver and the environment, which is moderated by concepts such as beliefs 

and self-monitoring to generate strategic driving decisions. These authors concluded 

that although motor ability and sensory perception are part of this domain, cognitive 

impairment (and self-monitoring) significantly impacts safe driving behaviour. Many 

older adults are aware of these limitations and adopt specific behaviours to compensate 

for changes in their abilities. However, those who lack insight into their declining 

abilities are less likely to use compensatory strategies, placing themselves at increased 

risk of road traffic accidents (Charlton et al. 2006). Similarly, a study that addressed the 

impact of anosognosia on patients’ safety on the road (Gorrie et al. 2008) demonstrated 

that pedestrians with more neurofibrillary tangles (NFT) (the main neurodegenerative 

change described in AD), were involved in more crashes at intersections, more often 

walked into the path of a moving vehicle, and were more likely to cross outside a 

designated crossing facility, compared to those with fewer NFT.  

In summary, the majority of studies have demonstrated a significant association 

between deficits in executive function and anosognosia, as well as the influence of 

deficits in executive function and self-monitoring abilities of patients’ safety. The 

existence of mixed results amongst studies might be the consequence of the broad 

variety of clinical tools used to measure the cognitive processes underlying executive 

function and also the lack of standardisation of clinical tools to assess anosognosia.  
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3.4.2. The association between anosognosia and psychiatric disorders 

Psychiatric and behavioural symptoms in dementia (BPSD) include a variety of 

syndromes, such as depression, anxiety, apathy, irritability, and disinhibition, and 

represent a heterogeneous group of non-cognitive symptoms and behaviours occurring 

in individuals with dementia (Cerejeira, Lagarto, & Mukaetova-Ladinska, 2012), which 

have also been investigated in relation to the presence of anosognosia.  

 

Depression 

Depression has been an interesting topic in the study of anosognosia and AD since 

psychological hypotheses have argued that denial might be a defence mechanism to 

avoid this mood disorder. Thus, an inverse relationship between the expression of 

unawareness and depression is to be expected. The literature on this matter indicates 

varied results. Migliorelli et al. (1995b) assessed 103 patients with psychiatric 

assessments and neuropsychological measures.  Results supported this hypothesis, 

demonstrating a significant inverse association between depression and anosognosia, 

albeit only for those with minor but not major depression.  Likewise, another study 

found that patients who reported more depressive symptoms demonstrated more insight 

into their capacities, supporting an inverse relationship between depression and 

anosognosia (Smith et al. 2010).   
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Conversely, Verhey et al. (1993) studied 170 people with AD and assessed their levels 

of awareness by using a four-point scale, ranging from 4 (‘intact’) to 1 (‘absent’)13. The 

researchers made a distinction between the syndrome of depression (using clinical 

criteria defined by the Diagnostic and Statistical Manual (DSM)-III-R to diagnose major 

depression), and symptoms of depression, using the Hamilton Depression Rating Scale 

of Depression (HRSD, 17-item version) (Hamilton, 1960) as a checklist of depressive 

symptoms, while severity of dementia was measured with a rating scale. They found a 

significant association between the awareness score and severity of dementia, but no 

association was found between level of awareness and depression. 

Methodological differences between studies may account for some inconsistencies in 

findings due to some studies focussing on depressive symptomatology only, regardless 

of the severity of the symptoms, whereas others used structured assessments and 

standardised criteria to diagnose depression. Starkstein et al. (1997) addressed this issue 

in a longitudinal study that included 116 patients with AD. Depressive symptomatology 

was assessed by a semi-structured clinical interview that allowed the diagnosis of major 

                                                 

 

13 In an open interview the clinician tried to get an impression of the degree and the nature of the 

cognitive symptoms and the patient was asked to provide examples. Then, the clinician asked the same 

questions to the caregiver adapted to find out about the patient’s functions, asking for example, how is 

your memory functioning? Do you think you have a poor memory? Scoring of awareness was made 

directly after the interview following this rating. Adequate awareness: Patient has adequate knowledge of 

his cognitive deficits. There are spontaneous complaints about memory or other cognitive dysfunctions. 

History of the patient is congruent with the history of the informant. Mildly disturbed awareness: Patient 

has some knowledge of his cognitive deficits, but with some gaps. There are spontaneous complaints 

about memory. History of the patient shows some discrepancies with the history of the informant. 

Moderately disturbed awareness: Patient has only vague and passive knowledge of cognitive deficits. No 

spontaneous complaints, admits to memory deficits only when questioned about them. Obvious 

discrepancies with the history of the informant. Severely disturbed awareness: Denies any deficits. No 

complaints about memory whatsoever, even after explicit questioning (Verhey et al. 1993).  
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depression, and minor depression, along with the assessment of anosognosia and 

cognitive status.  Results showed that rates of minor depression were highest in patients 

with mild dementia and decreased significantly in patients with moderate and severe 

dementia, whereas the frequency of major depression was unrelated to the severity of 

the disease. Accordingly, the authors concluded that minor depression might be part of 

an emotional response to the cognitive decline, whereas major depression in AD 

appears to be a more severe affective disorder, unrelated to anosognosia (Michon et al. 

1994; Starkstein et al. 1997).  

It could also be argued that the expression of depression does not directly relate to the 

presence of anosognosia but that it could be part of the symptomatology of dementia, 

since a number of studies have suggested that there is a link between depression and 

dementia beyond anosognosia. The prevalence of depression in dementias has been 

reported to be between 20 and 30% (Tsuno & Homma, 2014). In fact, depression has 

been proposed to be both a risk factor for dementia as well as a prodrome of dementia 

(Muliyala & Varghese, 2010). Thus, it appears that the manifestation of depression and 

anosognosia might be part of a specific sub-type of dementia. 

 

Apathy 

A few studies have investigated the relationship between anosognosia and apathy in 

patients with AD, with the majority finding that more severe apathy is associated with 

more severe anosognosia (Amanzio et al. 2011; Derouesne & Thibault, 1999; Horning, 
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Melrose, & Sultzer, 2013; Mangone et al. 1991)14. Starkstein, Brockman & Bruce, 

(2010a) examined the association between apathy and anosognosia in 354 patients with 

AD in the context of a longitudinal study, and found that patients with anosognosia had 

a greater increment on apathy scores over time compared with patients without 

anosognosia, and that anosognosia was a significant predictor of apathy in AD.  

It has been argued that both anosognosia and apathy are related to dysfunction in 

specific frontal regions, but at different times. Whereas anosognosia may arise as an 

early response to frontal damage, apathy may develop with further frontal involvement 

(Starkstein, Brockman & Bruce, 2010a).  

 

Delusions and hallucinations 

Patients with AD have been reported to show hallucinations, which are mostly visual 

(Orfei et al. 2007). The most frequent type of delusion in AD is the paranoid delusion, 

but other types have also been described. Both delusions and hallucinations have been 

found to be associated with anosognosia (Aalten et al. 2006; De Carolis et al. 2015; 

Migliorelli et al. 1995a; Starkstein et al. 1996b).  

 

                                                 

 

14 These conclusions might be supported by the neuroanatomical correlates of apathy and unawareness in 

participants with AD based on neuroimaging studies, suggesting that both apathy and unawareness may 

share a common pathway. 
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3.4.3. Anosognosia and caregiver burden  

In AD, caregiver burden has been defined as the caregiver’s perception of the physical, 

emotional, economic, and social costs of the caregiving relationship (Turró-Garriga et 

al. 2013). It is the type of stress or strain that caregivers experience related to the 

problems and challenges they face as a result of the status of the care recipient, resulting 

from necessary caring tasks or restrictions that cause discomfort for the caregiver (Zarit, 

Reever, & Bach-Peterson, 1980). Caregivers are unseen patients themselves, with 

potentially serious mental health consequences from their physically and emotionally 

demanding work as caregivers. Several characteristics of individuals with AD, such as 

the presence of anxiety symptoms or aggressive behaviour, have been significantly 

associated with higher rates of stress in caregivers, while factors related to the caregiver 

such as gender and relationship to the patient have also been strongly associated with 

burden. Research has shown that female caregivers consistently report higher levels of 

stress and burden compared to male caregivers (Erol, Brooker & Peel, 2015), while 

spouses of patients with dementia experience a greater burden than adult-children or 

children-in law caregivers (Pinquart & Sörensen, 2011).   

The patient’s anosognosia has been reported to have a significant impact on a 

caregiver’s wellbeing and several studies have reported specific data about this 

association. Seltzer et al. (2008) were the first to demonstrate a significant association 

between anosognosia and caregiver burden, studying the impact of anosognosia upon 

the caregivers of 40 people with AD. They found a significant association between 

subjective caregiving distress with patient unawareness of memory deficits, whilst no 

association was found between the unawareness of deficits and demographics variables 

such us having outside assistance or cohabitating with the patient. Rymer et al. (2002) 

studied the association between awareness of memory deficit and caregiver burden, 
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including the presence of behavioural disturbance as a potential correlate of carer 

burden in AD. Impaired awareness of memory deficits and behavioural disturbances 

both increased with dementia severity. When analysing the contribution of awareness of 

memory deficit and behavioural disturbance upon caregiver burden, only behavioural 

disturbance made a significant contribution to caregiver burden. On the other hand, 

Turró-Garriga et al. (2013) found that anosognosia accounted for 14.7% of the total 

variance in caregiver burden, which is greater than the percentage of variance that was 

explained by other relevant factors such as cognitive decline, functional disability, or 

cohabitating with the patient. This indicates that the presence of anosognosia is an 

independent factor that influences perceived caregiver burden. More specifically, 

anosognosia was associated with physical and social burden, with a higher relationship 

of dependence increasing the caregiver’s feelings of isolation and loneliness, and also 

emotional stress (Turró-Garriga et al. 2013). A recent review that examined the factors 

associated with the quality of life of family carers of people with dementia showed that 

amongst the dementia characteristics, anosognosia was negatively associated with 

carers’ quality of life in all studies that measured this outcome (Farina et al. 2017).   

In conclusion, the studies summarised above suggest that anosognosia has a negative 

impact upon caregivers; significantly increasing their burden. Therefore, an accurate 

assessment of awareness may constitute a valuable aid in the implementation of 

strategies to minimise caregiver burden.  

 

3.4.4. Longitudinal studies of anosognosia in AD 

A critical question in dementia is whether anosognosia is a chronic and irreversible 

condition in AD or whether it may wax and wane. A large body of research has 
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demonstrated that reduced awareness in AD develops in a non-linear fashion. 

Admittedly, research shows that there is not always a straightforward and proportionate 

link between severity of the disease and anosognosia. A related question is whether 

anosognosia is universal in dementia, or whether it only affects a proportion of 

individuals. These important questions have been addressed in several longitudinal 

studies.  

In a study that included a large sample (n=670) of patients with AD, McDaniel and 

collaborators (McDaniel, Edland, & Heyman, 1995) investigated on the evolution of 

anosognosia in relation with the progression of dementia. From the original sample, 

follow-up assessments were carried out on 406 people over a 1-year period and in 148 

over a period of two years. At one year, 60.8% of the sample showed no change from 

baseline, 26.6% showed increased anosognosia and 12.6% showed a decrease in 

anosognosia. At two years, 56.8% showed no change from baseline, 33.1% showed 

decline in awareness, and 10.1% had less anosognosia as compared to baseline ratings. 

This study demonstrates that most patients will develop anosognosia at some stage of 

the illness. Similar findings were reported by Vogel and collaborators (Vogel & 

Waldorff, 2015) in a study of 95 individuals with AD over a 36-month period. At the 36 

months follow-up, lower awareness ratings were found in 39% and higher ratings in 16 

% of the sample, while the remaining individuals showed no change on their levels of 

awareness, compared to baseline.  

While the majority of investigations have reached similar conclusions (Sousa et al. 

2015), a few studies have found that anosognosia in AD may remain stable over time. 

Akai et al. (2009) studied 58 participants with AD over a 1 year interval. The sample 

was divided based on the degree of cognitive change, thus, patients with a difference of 

4 points or more on a global cognitive test after a 1-year-interval were included in the 
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non-stabilised group (39 subjects), while the subjects with 3 or fewer points of 

difference were included in the stabilised group (19 subjects). At baseline, there were 

no significant differences in unawareness scores; however, after the follow-up period 

unawareness scores were significantly higher in the non-stabilised group than in the 

stabilised group (Akai et al. 2009).  

In summary, even though these studies have produced contradictory findings, it appears 

that most persons with AD will show some degree of anosognosia. In line with cross-

sectional studies that have indicated an association between awareness of deficit and 

severity of AD, the majority of studies demonstrated that awareness decreases as 

severity of dementia increases.  

 

3.5.  Conclusions 

I discussed how current theoretical models explain anosognosia as the result of the 

damage of neuro-anatomical systems involved in self-consciousness; psychological 

theoretical frames explain anosognosia as the result of an emotional mechanism dealing 

with the pain of having an irreversible medical condition, whereas bio-psychological 

models explain anosognosia as the result of idiosyncratic emotional reactions, social 

representations (i.e. values, ideas and beliefs that are shared among the members of 

communities), and the disruption of neuroanatomical mechanisms related to conscious 

experience. 

Similarly, the precise prevalence of anosognosia in AD has not been determined due to 

the variety of clinical methods utilised, and the same is true for the clinical correlates of 

anosognosia.  On the other hand, the negative impact of anosognosia upon patients’ 

safety and caregivers’ burden has been replicated in most studies. Thus, the two main 
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obstacles hindering the progress of this topic, namely the lack of a gold standard and the 

scarcity of robust clinical methods to assess anosognosia, require conceptual agreement 

and empirical studies.  Since diagnostic validity is essentially a statement about 

predictive power and practical utility (Kendell, 1989), longitudinal studies using 

instruments that allow the prediction of negative life events should be the main focus of 

clinical research. 
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4. Chapter IV - Rationale, aims, hypotheses and 

methods 

 

4.1. Rationale of this study 

The dementia process leads to a loss of cognitive abilities and functional autonomy. 

Whether or not the person affected by the disease recognises the presence of deficit and 

consequences of the disease makes a significant difference for the patient, the family 

and, ultimately, society. Aware persons with AD are able to safeguard their integrity by 

adjusting their behaviour in order to compensate for the loss of autonomy. On the other 

hand, family members of patients with anosognosia may have a better understanding of 

patients’ unusual behaviours and attitudes and may be able to make decisions about 

important family matters such as those regarding financial or legal issues. Finally, 

planning for the future requires accurate and complete information for policy makers 

and the public to understand the complexity and magnitude of the issues related to AD. 

Thus, having a better understanding of the problem of anosognosia in AD may assist 

policy makers in deciding how to proceed when the wellbeing of patients and others is 

involved. 

However, even though anosognosia is a manifestation widely accepted as part of the 

progress of dementia that might be expressed in any stage of the disease, its assessment 

is still controversial. Clinical judgment and skills are necessary to conclude about 

presence or absence of anosognosia in AD, and the use of standardised tools can be 

helpful for ensuring more consistency across assessments. Ideally, these tools should 

have strong validity. As proposed by Nunally & Bernstein (1994), “validity usually is a 
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matter of degree rather than an all-or none property, and validation is an unending 

process”.  

In the same way, Aboraya et al. (2005) defines a ‘gold standard’ in diagnosis as the 

standard that utilises all the validity criteria available at the time. The clinician who uses 

his or her skills along with a structured interview may provide a more accurate 

diagnosis of loss of insight than a clinician using clinical skills alone. 

Therefore, the main aim of this thesis concerns the design and validation of a novel 

instrument to assess anosognosia in patients with AD. Throughout the present thesis the 

terms anosognosia and unawareness of deficits are treated as synonymous, to refer to 

the explicit verbal denial on any degree of cognitive, emotional and/or functional 

limitations related to the presence of AD. For the purpose of this thesis, the 

conceptualisation of anosognosia (or unawareness) includes three central elements: 

insight, judgment, and capacity. Insight of illness was defined as the ability to 

acknowledge the presence of symptoms of the illness and the subsequent impact on the 

patient’s physical, behavioural, cognitive and/or emotional abilities. Judgment was 

defined as the ability to judge the capacity of coping with daily life activities, whereas 

capacity was defined as the ability to avoid risks that may arise from the individual’s 

cognitive deficits.  

 

4.2. Aims and Hypotheses of the study 

The main aim of the study was to develop the Structured Interview for Insight and 

Judgment in Dementia (SIJID), a structured interview to assess deficits awareness in 

AD, and to examine its psychometric attributes. 
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Aims  

1. To examine the reliability and validity of the SIJID. 

2. To determine whether poor insight and judgement, as measured with the SIJID, 

is associated with a worse 1-year outcome for the patient. 

3. To determine whether poor insight and judgment, as measured with the SIJID, is 

associated with long-term increased depression and burden in caregivers.  

 

Hypotheses 

This thesis tested the following hypotheses: 

Hypothesis 1: The SIJID is a valid and reliable instrument to assess deficits of insight 

and judgment in patients with AD; 

Hypothesis 2: poor insight and judgment, as measured with the SIJID levels of risk, is a 

significant predictor of poorer clinical and social outcomes 1 year later; 

Hypothesis 3: poor insight and judgment, as measured with the SIJID levels of risk, 

will be significant predictors of increased depression and burden in caregivers.  

 

4.3. Methods 

4.3.1. Participants  

The general sample of this study was formed by dyads of subjects with AD and their 

informants. A total of 124 dyads were recruited and completed the baseline assessment, 

of whom 51 dyads completed the 1-year follow-up assessment.  A detailed description 

of socio-demographic characteristics of the baseline sample and the follow-up sub-
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sample can be found in the specific studies in which the group of dyads participated, as 

described below.  

 

4.3.2. Recruitment 

Patients were referred from the Fremantle Hospital Memory Clinic and Rehabilitation 

Services (affiliated with the University of Western Australia), and consecutive 

admissions to the geriatric ward of Fremantle Hospital. Dyads of patients and their 

informants were approached by the researcher. They were given a brochure explaining 

the project, and were offered the opportunity to participate in the study. Dyads who 

agreed to participate were asked to leave their contact details to be contacted later by the 

researcher to complete the baseline assessment.  

 

4.3.3. Procedures and Design 

A cross-sectional and a longitudinal study were designed to explore the reliability and 

validity of the SIJID.  

The assessment time points were: 

Time 1: Baseline assessment 

Time 2: Follow-up assessment 1 year after baseline assessment.  
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Baseline assessment: 

Dyads were given the Participant and Informant Information Sheet and they signed the 

respective Consent Form (see Appendix 2). Patients and informants were assessed in 

separate sessions.  

 

Follow-up assessment: 

Dyads were assessed about 12 months after the baseline assessment, and similar 

procedures to that of the first assessment were carried out. 

 

Study criteria 

Inclusion criteria: 

1) NINCDS-ADRDA (National Institute of Neurological and Communicative Diseases 

and Stroke/Alzheimer's Disease and Related Disorders Association) criteria for probable 

AD (McKhann et al. 1984);  

2) CDR (Clinical Dementia Rating) criteria for very mild, mild or moderate dementia 

(Hughes et al. 1982);   

3) Fluent in English; 

4) A Hachinski Ischemic Score of 4 or lower (Hachinski, Lassen & Marshall, 1974);  

5) No history of closed head injuries with loss of consciousness or neurodegenerative 

disorders other than dementia;  

6) Normal laboratory test results to rule out reversible causes of dementia; 
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7) Living at home; 

8) Having at least 1 person meeting the ‘informant’ criteria (defined as a first or second-

degree relative or friend currently responsible for, or in regular contact with the 

participant at least twice a week for no less than 4 hours per week, for at least 6 months 

before the assessment).  

 

Exclusion criteria:  

1) Patients meeting criteria for vascular dementia, Lewy body dementia or 

Frontotemporal dementia (APA, 2013). Diagnoses of dementia were carried out by 

geriatricians specialised in dementia and confirmed by an experienced neuropsychiatrist 

(thesis supervisor SES). 

 

4.3.4. Measures 

Demographic information was collected by an ad-hoc questionnaire at baseline and 

follow-up assessments. All of the following instruments had demonstrated validity for 

use in AD, with the exception of the SIJID and the Consequence of Loss of Insight 

(CLI) (which were assessed in this study).  

 

Demographics and clinical information 

Demographic information included marital status, cultural background, educational 

level, income level, housing information, and relationship between the patient and the 

informant. Medical information included the use of psychoactive medications and 
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medical history. Use of antidepressant medication among patients was measured using 

the Unipolar Composite Antidepressant Rating (UCAR), a quantitated standardised 

measure of antidepressant use (Leon et al. 2003). Neuroleptic and benzodiazepine 

equivalents were calculated based on standardised methods (Arana & Hyman, 1995).  

 

Severity of AD 

The severity of AD was assessed using the Clinical Dementia Rating (CDR) (Hughes et 

al. 1982), a clinical global scale developed to stage the severity of AD that is one of the 

most used clinical instruments to assess dementia progression. The CDR is a semi-

structured interview of both the patient and informant to obtain the information required 

to rate the impairment caused by cognitive deficit on the patient’s performance in the 

following six domains: memory, orientation, judgment and problem solving, 

community affairs, home and hobbies, and personal care. Each domain is rated 

considering the decline from the patient’s premorbid level of performance: 0 (none), 0.5 

(very mild), 1 (mild), 2 (moderate), and 3 (severe).  

 

Awareness  

The Anosognosia-Questionnaire-Dementia (AQ-D) (Migliorelli et al. 1995a) consists of 

30 questions assessing awareness about cognition and behaviour. Both patient and 

caregiver completed two independent forms and the final score was calculated by 

subtracting the caregiver’s score from the patient’s score. A positive final AQ-D score 

indicates that the caregiver rated the patient as more impaired compared to patient’s 

own rating. A diagnostic formulation indicates that a score ≥ 4 has a specificity of 97% 

(91% to 99%) and a sensitivity of 81% (63% to 93%) for the clinical diagnosis of 
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anosognosia (Starkstein, 2006). The validity and reliability of this questionnaire has 

been extensively studied (Migliorelli et al. 1995a; Starkstein et al. 1996).  

 

Cognitive performance 

The Mini-Mental State Examination (MMSE) (Folstein et al. 1975) is an 11-item test 

that assesses temporal and spatial orientation, attention, memory, language, and 

visuospatial skills in a global way. Since its creation, the MMSE has been validated and 

extensively used in both clinical practice and research.  

 

Neuropsychiatric Symptoms 

In order to assess the neuropsychiatric symptoms concomitant with the progression of 

dementia the scales described below were selected, as they have been proven to be valid 

and reliable and, moreover, widely used in the assessment of these neuropsychiatric 

symptoms in patients with dementia.  

The Hamilton Rating Scale for Depression (HAM-D) (Hamilton, 1960): this is a 17-

item interviewer-rated scale that measures psychological and somatic symptoms of 

depression that was found to be valid and reliable in patients with AD.  

The Neuropsychiatric Inventory (NPI) (Cummings, 1997): this is a standardised 

interview that provides a brief assessment of neuropsychiatric symptomatology 

assessing the following 12 neuropsychiatric domains: delusions, hallucinations, 

agitation/aggression, depression/dysphoria, anxiety, elation/euphoria, 

apathy/indifference, disinhibition, irritability/lability, motor disturbance, night time 

behaviours and appetite/eating. The NPI allows scoring not only the presence of the 
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symptomatology but also the frequency and severity of symptoms and caregiver distress 

produced by the presence of those symptoms.  

 

Caregiver Burden 

To assess the emotional and practical consequences of caregiving for a person with 

dementia the Zarit Burden Interview (ZBI)(Zarit et al. 1980) the most widely referenced 

scale in studies of caregiver burden, was used.  

 

Outcomes 

To our knowledge, there is no instrument to collect information concerning the 

outcomes of patients after the initial assessment of awareness. To this end we designed 

the Consequences of Loss of Insight (CLI) scale. The CLI is a semi-structured interview 

that collects information about patients’ negative outcomes such as admissions to 

hospital for any medical condition, use of emergency medical services, medical 

treatment for any injury, outpatient visits to psychogeriatric services, commencement of 

legal procedures (e.g. power of attorney, guardianship, etc.), placement in respite care, 

admission to a residential care facility, incurrence of financial losses, and complaints to 

local government authorities against the patient. Each negative outcome was assigned 1 

point. Higher scores indicate a higher number of negative outcomes. The CLI 

demonstrated adequate internal consistency (Cronbach’s alpha= 0.71, N=108), however 

further validation is needed. This instrument is provided in Appendix 3.      
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This study was approved by the Human Research Ethics Committee of the South 

Metropolitan Health Service (Approval Number 04/220), Department of Health, 

Government of Western Australia, Australia. The University of Western Australia 

Human Research Ethics Committee has recognised the existing approval of the external 

Human Research Ethics Committee. Approval #:  RA/4/1/5365. 
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5. Chapter V - Assessment of anosognosia in 

patients with AD 

 

This chapter begins with an up-to-date critical analysis of the available assessment 

tools. It was carried out with the goal of providing face validity for the design and 

construction of a new instrument to assess awareness and AD. It will end with the 

presentation of the Structured Interview to assess Insight and Judgment in Dementia 

(SIJID).  

 

5.1. Study 1: A systematic review of clinical instruments to assess awareness in 

patients with AD. 

The last review about assessment methods of awareness in AD was carried out more 

than 10 years ago (Clare et al. 2005). It pointed out, amongst other factors, the lack of 

valid and reliable measures based on the paucity of psychometric information. The aim 

of this systematic review is to explore the existing tools that have been used to assess 

awareness in AD for the last four decades and undertake a critical analysis of each tool 

with a focus on their psychometric attributes.   

 

5.1.1. Data sources 

A systematic review was carried out based on a search of the published literature. The 

search strategy included The Cochrane Library, PUBMED, EMBASE, CINAHL and 
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PsycLIT databases and was carried out on the 31st December 2014. This review focused 

on material published between January 1980, when the first tool to assess awareness 

was described, and December 2014, using the following terms: “(Alzheimer’s disease)” 

and “(anosognosia”, or “appraisal”, or “denial”, or “awareness”, or “insight”, or 

“capacity)”. Selection and reporting of articles was based on the Preferred Reporting 

Items for Systematic Reviews and Meta-Analysis (PRISMA) (Liberati et al. 2009).  

 

5.1.2. Eligibility Criteria 

Articles were selected if:  

1) Awareness was assessed (or any of the similar terms mentioned above) in AD, and  

2) The material was in English.  

Once the articles were selected, the content was reviewed to find out which instruments 

or tools were used for the assessment of awareness (or related concepts), in order to 

identify the instruments that would be described.  

The following inclusion criteria were applied:  

The tool/instrument was originally designed for the assessment of awareness, insight, 

anosognosia, appraisal or denial in patients with Alzheimer’s disease; 

The instrument was in English, and 

Psychometric properties (validity or reliability) of the instrument (at least one) were 

reported. 
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5.1.3. Data extraction 

Once the instruments were identified, we examined the nature and the methodological 

quality of the assessment instruments extracting the following data (when available): 

type of awareness assessment method, population in which the instrument was studied, 

the information provider, sample size, scoring/scaling response, number of items, 

dimension of awareness assessed, time to complete the assessment, period covered by 

the assessment, and the psychometric attributes. We aimed to identify the original 

validation article and the subsequent published material where the instrument was used. 

When further clarification was needed, we contacted the authors of the instrument. In 

total, 16 authors were contacted regarding 7 instruments, with 7 authors providing 

further information concerning 3 tools. 

 

5.1.4. Quality assessment of the instruments/tools 

Based on the quality measurements for health status questionnaires proposed by Terwee 

(Terwee et al. 2007), we evaluated the following measurement properties: 1) content 

validity, 2) internal consistency, 3) construct validity, 4) reliability, 5) responsiveness, 

6) floor or ceiling effects and 7) interpretability. Ratings were also based on the quality 

criteria proposed by the same author with two modifications. We did not assess 

‘criterion validity’ since there is no gold standard for reduced awareness in AD. 

Additionally, as part of the assessment of ‘reproducibility’, Terwee et al. (2007) 

proposes that reviewers examine both the ‘reliability’ and ‘agreement’ of the 

instrument. We only analysed ‘reliability’, which is the appropriate method to study 

instruments designed to discriminate between groups (Terwee et al. 2007).  
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For a full explanation of the measurement properties and ratings see Appendix 4. 

Briefly, we rated each measurement as positive, negative, indeterminate, or no 

information available. For instance, as recommended by Terwee et al. (2007) internal 

consistency was rated as positive when a factor analysis was performed and Cronbach’s 

alpha was between 0.70 and 0.95, negative when Cronbach’s alpha was between < 0.70 

or > 0.95 and indeterminate when no factor analysis was performed or when the design 

or method was unclear.  

 

5.1.5. Results 

Our search identified 2718 eligible, peer-reviewed published articles (see Figure 5.1). 

After screening the abstracts, 2492 studies were excluded, leaving 226 studies, relating 

to 44 assessment tools of which 12 instruments met the criteria to be included in this 

exploration. Abbreviations and full names of the selected instruments are provided in 

Table 5.1.  The vast majority of assessment tools explored in this review were 

developed after 1990 with just a few developed earlier and with an increase in new 

instruments over the last 15 years.  
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Figure 5.1 - Flow diagram based on the PRISMA statement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 11 

                                                 

 

11 The names of the excluded tools can be found in Appendix 1.  

Published articles about awareness (or related concepts) and AD. 
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Tools used to assess awareness (or related concepts) (n = 44) 

Tools met inclusion criteria            

(n = 12) 

Tools excluded 11 
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1. Designed to be used in a 
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3. No psychometric 

attributes provided: n = 9 

 

Assessment tools included for full 
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Suitable publications according to 

eligibility criteria 

 (n = 226) 
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Table 5.1 - Abbreviations and full names of the selected instruments 

Abbreviation Full name 

AQ-D Anosognosia Questionnaire for Dementia 

AII Assessment of Impaired Insight 

ASPIDD 
Assessment Scale of Psychosocial Impact of the Diagnosis of 

Dementia 

AC AwareCare 

AMIS Awareness of Memory Impairment Scale 

CIRS Clinical Insight Rating Scale 

DDS Dementia Deficit Scale 

GRAD Guidelines for the Rating of Awareness Deficits 

MARS Memory Awareness Rating Scale 

MIC Memory Inventory for Chinese 

SCQ Self-consciousness questionnaire 

SED Symptoms of Early Dementia-11 Questionnaire 

 

With the exception of the AC measure, all selected studies considered awareness of 

memory problems as the key dimension to be assessed. Several instruments also 

included the assessment of the level of awareness regarding behavioural, emotional 

and/or social changes. 

Results showed some variability in response options with Likert-type scales as the most 

common method, appearing on 8 (78%) measures that used scales varying from 2 to 5 

points. Three measures used a yes/no response format to answer the questions and 1 was 

open. The most common approach to define the level of awareness in AD 

conceptualised reduced awareness as the scores obtained by calculating the discrepancy 
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between patient and caregiver. Eight of the 12 selected studies used this method while 

AC, CIRS, GRAD and SCQ used absolute values rated by the clinician, using the 

caregiver and the informant as sources of information (with the exception of AC). 

When reported, the most commonly used time frame referred to by the questions was ‘at 

the time of the assessment’, which was present in 6 tools, while 3 measures referred to 

the last month prior to the assessment. 

Content validity was reported for 8 tools, for which there was a clearly established 

target population and a description of the concept being assessed. However, item 

selection and item reduction — two important aspects of content validity — were not 

available for 2 of the measures. A clear description of content validity was not available 

for the AII, CIRS, GRAD or SED-11Q. Moreover, information about internal 

consistency was reported for 9 tools, however, in some cases, such as the CIRS, this 

was the only information provided.      

In relation to convergent validity, for 5 of the instruments (ASPIDD, CIRS, GRAD, 

MIC and SCQ) no information was available regarding the association of scores with 

other measures of awareness. Because convergent validity is part of construct validity 

there was insufficient evidence to support this latter type of validation.  

When analysing reliability, information was not always available. The AC, AQ-D, DDS 

and SCQ were the only instruments for which information about both inter-rater and 

test-retest reliability was available. The AMIS, CIRS, GRAD, MARS and MIC reported 

only one type of reliability. Reliability was not available for the AII, ASPIDD and the 

SED-11Q measures. Additionally, most studies used relatively small samples to test 

reliability (less than 50 subjects) (Terwee et al. 2007). Only the DDS examined test-

retest reliability on a sample of more than 50 subjects, while the majority tested 
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reliability in samples varying from 12 to 25 subjects. When testing reliability, Spearman 

or Pearson’s correlation coefficients were the most used statistical methods, despite the 

fact that intra-class correlation coefficients or Kappa statistics would have been more 

appropriate (Terwee et al. 2007).  

The less frequently reported data were the floor or ceiling effects, found only for 2 out 

of the 12 selected instruments (AQ-D and AMIS), despite the importance of such data 

for content validity (Terwee et al. 2007).  

Summaries of the selected instruments are described below alphabetically, and abridged 

information about the instrument is provided in Table 5.2. Results of the psychometric 

evaluation are displayed in Table 5.3.  

 

The Anosognosia Questionnaire for Dementia (AQ-D) (Migliorelli et al. 1995a) was 

designed to assess anosognosia of cognitive and behavioural problems in patients with 

AD, conceptualising anosognosia as the denial or lack of awareness of impairment in 

activities of daily living or about behavioural/emotional deficits. The questionnaire 

consists of 30 questions that were divided into two sections: the first section included 

items relating to the patient’s performance on basic (bADL) and instrumental activities 

of daily living (iADL), and the second section assesses changes in mood and behaviour. 

The scale is completed by both the patient and the carer and a final score is obtained by 

subtracting the patient’s score from the carer’s score, with positive scores indicating that 

the informant rated the patient as less aware of his or her cognitive or emotional 

problems. Items are rated as never (0 points), sometimes (1 point), often (2 point) or 

always (3 point).  
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The AQ-D has proved to be a valid and reliable (Starkstein, 2006) instrument to assess 

anosognosia in AD.  Furthermore, the instrument has been extensively used to study 

awareness in dementia (Akai et al. 2009; Amanzio et al. 2012; Bosboom, Alfonso, & 

Almeida, 2013; Conde-Sala et al. 2014; Gallo et al. 2007; Greenop et al. 2011; 

Migliorelli et al. 1995b; Mizrahi et al. 2006; Orfei et al. 2010; Smith et al. 2010; 

Spalletta, Girardi & Caltagironi, 2012; Starkstein, 2006; Starkstein et al. 2001; 

Starkstein et al. 1996a; Verhülsdonk et al. 2016; Zamboni et al. 2013). Additionally, 

Italian (Gambina et al. 2013), Portuguese (Almeida, 2000), and Japanese (Sato et al. 

2007) versions of the AQ-D have been published along with an abbreviated version of 

the AQ-D (9 items) which has been recently validated (Turró-Garriga et al. 2014). One 

limitation of the AQ-D is that the scoring method does not consider other sources of 

information besides patients’ and informants’ reports, which might lead to biased 

conclusions.  

 

The Assessment of Impaired Insight (AII) (Smith et al. 2010) is a 22-item 

questionnaire that was constructed based on questions from existing instruments to 

assess awareness in AD. The questionnaire assesses awareness about motor, cognitive, 

and affective problems; it is rated by the patient and an informant, and asks about the 

current level of performance of the patient in different areas as compared to how it was 

10 years before the assessment. Possible answers for each item are: worse (0 points), no 

change (1 point) and better (2 points). Presence or absence of anosognosia was based on 

the subtraction of the informant’s score from the patient’s score. Thus, the higher the 

score the greater the level of anosognosia. In contrast, a negative score indicates an 

overestimation of problems. This instrument showed an excellent internal consistency 

for the informant’s form (22 items, α= 0.92), whilst moderate internal consistency was 
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found for the patient’s version (22 items, α= 0.78). No further studies have been 

published on this instrument.  

 

The Assessment Scale of Psychosocial Impact of the Diagnosis of Dementia 

(ASPIDD) is a 30-items scale developed by Dourado et al. (2007) to assess 

unawareness of deficits in dementia based on the information provided by the patient 

and an informant, using the discrepancy between them as a method of scoring. The 

ASPIDD inquires about the level of awareness on multidimensional aspects of the 

disease such as awareness of deficits, activities of daily living, and social and family 

relationships, amongst others. A score of 0 points is given for each item where there is 

no discrepancy between patient and informant and 1 point when discrepancy is present. 

These are added to complete a total score. The mean and standard deviation of the 

ASPIDD total score for the 201 AD sample was 7.5 ± 5.7 points, ranging from 0 to 25 

points. Possible levels of awareness are “preserved awareness” (ASPIDD 0): 0 to 4 

points, “mildly impaired awareness” (ASPIDD 1): 5 to 11 points, “moderately impaired 

awareness” (ASPIDD 2): 12 to 17 points and “unawareness” (ASPIDD 3) 18 points or 

more.  

Even though this scale was originally designed in Portuguese, and all of the studies 

including the instrument have been carried out with Brazilian samples (Sousa et al. 

2011; Sousa et al. 2015), there is evidence of equivalence between the Portuguese and 

the English versions (Dourado et al. 2007).   

In a preliminary study with a sample of 52 patients the scale proved to be easy to 

administer, taking around 30 minutes to complete, and was understandable for patients 

with mild to moderate Alzheimer’s disease (Dourado et al. 2007).The scale proved to 
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have good internal consistency (30 items, Cronbach´s α= 0.88) with a mean of item-

total correlation of r = 0.39. An exploratory factor analysis produced four factors related 

to awareness of daily living activities, awareness of cognitive functioning and health 

condition, awareness about the emotional state and finally, awareness of social 

functioning and relationships (Dourado, Mograbi, & Santos, 2014). A second order 

factor demonstrated that ASPIDD had a hierarchical factor structure, in which the four 

lower-order factors loaded on a single higher-order factor (Dourado, Mograbi, & 

Santos, 2014). While most assessment strategies have focused on memory or cognitive 

aspects of AD, these researchers tried to incorporate awareness on social and functional 

aspects into one multidimensional tool. As a result, the current version is 

comprehensive, but inter-rater reliability and test-retest reliability are yet to be assessed.  

 

The AwareCare (AC) (Clare et al. 2012) is an observational measure of awareness used 

to assess people with severe dementia, who may be limited in their ability to describe 

their awareness. The theoretical frame of this instrument leads to the prediction that 

patients with more severe dementia will show fewer signs of awareness, therefore this 

measure assesses facial movements, arm movement, or eye contact as a way to express 

awareness- signs that are elicited by environmental stimuli. It was designed to be 

administered by care staff as part of their everyday practice, as an instrument to support 

them in identifying behavioural signs of awareness in people with severe stage 

dementia. The tool was based on the Wessex Head Injury Matrix, which is an 

instrument that assesses the recovery of patients after a severe brain injury, and 

identifies subtle changes focusing on cognition, social behaviour, communication and 

attention. To ascertain face validity of the measure, focus groups involving family 

carers and residential staff were carried out to select the items for the instrument.  
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Afterwards, 8 additional items defined by an expert panel were included to make a total 

of 28 environmental stimuli and 35 response categories for the initial version of AC. 

After a data reduction procedure (based on the frequency of occurrence of stimuli and 

responses), the final version of AC consists of 10 environmental stimuli and 14 

response categories. For each stimulus, the occurrence of responses is recorded and a 

Responsiveness Index obtained, which is calculated by taking the mean and standard 

deviation of the ratio of the number of times that the person responded to the number of 

occurrences of stimuli. Inter-rater reliability assessment demonstrated consistently high 

reliability (Cohen’s kappa mean > 0.60) for the majority of the responses. However, the 

authors reported poor test-retest reliability (data not provided), commenting that the 

instrument was still in development, and that poor test-retest stability highlights the 

variability of responses to a given stimulus. Construct validity of the measure was 

evaluated by testing the hypothesis that the degree of awareness expressed by people 

with severe dementia will be associated with the stage of dementia severity.   Results 

revealed that greater awareness on AC was associated with a less severe dementia stage 

and with better cognitive status.  Concurrent Validity was supported by a significant 

association between AC and the Positive Response Score (PRS),12 demonstrating that 

patients who were able to show a response and engage with the environment were also 

those who showed more signs of awareness. This instrument is unique since its aim is to 

assess awareness in people with advanced dementia, in which communications skills 

might be severely deteriorated, but evidence on construct validity and reliability is still 

limited. 

                                                 

 

12 The PRS is an observational measure of wellbeing of persons with dementia, based on the evaluation of 

manifested behaviours such as attempt to initiate interaction or looks at the carer (Perrin, 1997).  
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The Awareness of Memory Impairment Scale (AMIS) by Sevush (1999) is a 6-item 

scale that was constructed to measure denial in patients with AD. The authors proposed 

the use of absolute values to avoid discrepancy scores and the inclusion of items 

assessing specific symptoms present in AD. The psychometric properties of the AMIS 

were studied in a sample of 203 patients with AD and 40 healthy subjects. A principal 

components analysis of the self-reported data for the group of patients with AD 

produced 3 factors and items loading highly on factor 1 formed the AMIS (6 items). 

The scale proved to have a good internal consistency (6 items, Cronbach’s α = 0.79) and 

adequate test-retest reliability in a sub-sample of 20 patients (r = 0.91) As evidence of 

construct validity, researchers argued that the patients’ self-report mean and standard 

deviation (3.35 ± 2.05) were higher than controls (1.95 ± 1.70) and lower than the 

caregivers’ report (5.08 ± 1.04), regardless of dementia severity, which was supported 

by previous findings (Sevush, 1999).  

The instrument has demonstrated to be valid and reliable, however the limited number 

of items focusing only on cognitive problems in dementia makes the AMIS of limited 

clinical utility.    

 

The Clinical Insight Rating Scale (CIRS), published by Ott & Fogel (1992), is a rating 

scale completed by the physician, based upon information provided by the patient and 

the caregiver. It consists of 4 questions that were chosen based on common symptoms 

of dementia. Thus, the questions assess the reason for visiting the physician, awareness 

of memory problems, awareness of the impact on daily activities, and awareness of the 

progression of the disease. Each item is scored on a 0-2-point scale (detailed meanings 
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of each score are not available), yielding total scores between 0 (insight preserved) and 

8 points (insight absent). Higher scores indicate higher impairment of awareness.  

Psychometric properties were tested in a sample of 50 participants with AD, and the 

instrument was shown to have good internal consistency (Cronbach’s α = 0.85). Inter-

rater reliability was assessed in a sub-sample of 25 patients, revealing a significant 

correlation (r= 0.91) between two raters (Ott & Fogel, 1992). 

Several studies (Berwig, Leicht & Gertz, 2009; Leicht et al. 2010; Moretti et al. 2004; 

Ready & Ott, 2008; Ready, Ott & Grace, 2004a) have used this instrument to assess 

awareness in dementia, however no further psychometric information has been reported, 

except for the psychometric study carried out in an Italian version of the instrument 

(Zanetti, Vallotti & Frisoni, 1999). The major disadvantage of this instrument is the 

scarcity of studies that assessed its psychometric properties.  

 

The Dementia Deficit Scale (DDS) (Snow et al. 2004), is a multi-dimensional 

instrument to assess self-awareness of cognitive, emotional, and functional deficit 

associated with dementia.  It was developed based upon a review of the existing 

measures that were published during 1997. A panel of experts selected the items that 

would cover all major deficits associated with dementia (i.e. memory, attention, 

orientation, language, executive function, emotional and behavioural symptoms, and 

functional abilities). The instrument consists of three forms: the DDS –patient; in which 

patients rate their deficits (cognitive, emotional, behavioural, and functional aspects), 

the DDS – informant; in which informants rate the patients’ performance on those 

aspects, and the DDS – clinician; where the patient’s awareness is rated by the clinician. 

Internal consistency was assessed in 3 groups differentiated by diagnosis: dementia, 
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depression, dementia plus depression and a control group. Cronbach’s alpha values 

ranged from acceptable to excellent in all the groups (α= 0.69 - α= 0.96). The 

instrument has been proven to have adequate convergent, discriminant and concurrent 

validity.  

 

The Guidelines for the Rating of Awareness Deficits (GRAD) (Verhey et al. 1993), is 

a four-point scale that was created to assess anosognosia or impaired awareness for 

memory problems in patients with AD. Impaired awareness was conceptualised as the 

absence of knowledge or recognition of cognitive deficits. The information is provided 

by the patient and informant during an interview, and is rated by a clinician. Based on 

four items (e.g. Tell me about the problems you are here for, how is your memory 

functioning? Do you have a poor memory?), and using the authors’ guidelines, the 

patient’s level of awareness is scored as follows: Adequate; patient has adequate 

knowledge of his cognitive deficits. Mildly disturbed; patient has some knowledge of 

his cognitive deficits, patient and informant show some discrepancies. Moderately 

disturbed; patient has only vague knowledge of his cognitive deficits and there are 

obvious discrepancies between patient and informant. Severely disturbed; patient denies 

any deficit.  In a study that included 170 patients with dementia, the authors analysed 

inter-observer reliability in a sub-sample of 20 subjects, reporting a kappa coefficient of 

0.70. Even though the instrument has been utilised in several studies (Aalten et al. 2006; 

van Vliet et al. 2013; Zanetti et al. 1999b), and an Italian version has been validated 

(Zanetti et al. 1999b), no further analyses of the psychometric characteristics of the 

instrument have been reported.  

 



 

Page 87 

The Memory Awareness Rating Scale (MARS) was first described by Clare et al. 

(2002a) aiming to overcome the methodological limitations present in previous 

instruments, such as the accuracy of discrepancy ratings based on information provided 

by clinician and caregivers. It includes two sub-scales: one assessing memory 

performance in a variety of everyday activities, and the other assessing the patient’s 

awareness about his/her performance on an objective cognitive assessment. Positive 

score values indicate that the patient underestimates his or her performance, while 

negative values denote an overestimation of his or her memory problems when 

compared with the informant’s opinion or the objective testing. Neutral values indicate 

no discrepancies between patient and informant rating or the objective score. 

Psychometric measures of the MARS were assessed in a pilot study including 12 

patients and their caregivers. Results showed a satisfactory internal consistency for the 

three components of the scale and adequate criterion validity. Afterwards, normative 

data for the instrument was obtained in a sample of 236 older people (control group) 

and 80 patients with dementia (Clare, Whitaker & Nelis, 2010). The instrument has 

been extensively utilised not only in dementia studies (Ablitt, Jones & Muers, 2010; 

Clare et al. 2012a; Clare, et al. 2002; Naylor & Clare, 2008; Ries et al. 2012) but also in 

the research of other mental disorders (Gilleen, Greenwood, & David, 2011). 

 

The Memory Inventory for Chinese (MIC) (Cheong Lui, Wa Lam & Kum Chiu, 2006) 

is a questionnaire developed to assess awareness in patients with AD. It was first 

created in Cantonese to assess Chinese people, however, an English version has also 

been published. The instrument consists of patient and caregiver reports across 27 

questions that ask about typical symptoms present in AD and how these memory 

problems manifest themselves. Thus the assessment of awareness is based on the 
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discrepancy between patient and caregiver scores. Answers rate the frequency of 

symptoms manifested during the previous month and each answer is rated as follows: 

no, occasional (less than once per week), often (about once per week), frequent (several 

times per week but less than every day) and very frequently (once or more per day). 

Questions focus on deficits with memory, orientation, language and thinking, and its 

manifestation in everyday situations (e.g. did you forget where you put your 

belongings? Did you have difficulty recalling events that happened in the past month? 

Did you have problems dressing?). A higher discrepancy score between patient and 

caregiver indicates less patient awareness.  Several psychometric studies have 

demonstrated adequate concurrent validity and appropriate internal consistency for this 

instrument.  

 

The Self-Consciousness Questionnaire (SCQ) was proposed by Gil et al. (2001) as a 

multi-dimensional measure of self-consciousness, conceived as the experience that 

determines a state of awareness. Thus, self-awareness is the understanding that the 

subject has of his own state of consciousness. According to the authors, in order to 

study consciousness it is necessary to understand which aspects of self-awareness are 

preserved or altered. The SCQ consists of 14 questions designed to obtain information 

about identity, (4 questions, e.g. Have you had a job?), knowledge of cognitive 

disturbances (3 questions, e.g. Do you have any problems with your memory?), self-

evaluation of the affective state (1 question, e.g. Do you feel rather happy or unhappy? 

Why?), knowledge about representation of the body (2 questions, e.g. Are you now 

sitting, standing or lying down?), prospective memory (1 question, e.g. what are your 

plans to do shortly or tomorrow?), capacity of introspection (1 question, e.g. If you had 

to live your life over again, is there anything you would like to change? What?), and 
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moral judgments (2 questions, e.g. is it a good thing or a bad thing to tell a lie? Why?). 

Answers are rated as “relevant” (2 points), “partly correct” (1 point), and “incorrect” (0 

points). Pro-rating the scores of every aspect assessed, and adding them up allows a 

maximum score of 14 points. Higher scores indicate more awareness. The patient 

provides answers to every question but the assistance of the family is also included to 

contrast against the information provided by the patient. Further investigation of the 

tool’s validity and reliability is necessary.  

 

The Symptoms of Early Dementia-11 Questionnaire (SED-11Q) (Maki, Yamaguchi & 

Yamaguchi, 2013) has been described as a short screening of dementia based on the 

informant’s report. This instrument consists of 11 items that explore the typical early 

symptoms of AD such as memory problems, impairment of instrumental activities of 

daily living and variations about personality and social function. The authors consider 

this tool as an effective way to examine anosognosia in AD, assessing independently the 

patient and his/her caregiver. The discrepancy between both scores identifies the 

presence of anosognosia. Validation of the scale was carried out in a sample of 107 

elderly individuals (94 of them with the diagnosis of probable Alzheimer’s disease and 

the remaining 13 with the diagnosis of Mild Cognitive Impairment (MCI), and their 

informants). The convergent validity was assessed using the AQ-D in 43 pairs of 

subjects. Results showed that SED-11Q scores were significantly correlated with the 

AQ- D patient’s score (r = 0.54, p < 0.001), caregiver score (r = 0.64, p < 0.001), and 

the discrepancy score (r = 0.66, p < 0.001).  Discriminant validity was assessed using 

the Dementia Behaviour Disturbance scale (DBD), and no significant correlations were 

found between SED-11Q and DBD scores.  
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5.1.6. Discussion 

The aim of this chapter was to review the available tools to assess awareness in people 

with AD. There are currently 12 instruments designed to assess awareness in patients 

with AD that have reported psychometrical data. The majority of the instruments face 

three main limitations: scarcity of psychometric studies, lack of translation of clinical 

findings into practical applications, and questionable scoring methods used to determine 

deficits of awareness.  

 

Scarcity of psychometric studies 

Most of the existing instruments to assess awareness in patients with AD lack a detailed 

assessment of their psychometric properties, and the majority have unknown validity 

and reliability. Given that any instrument for use in clinical practice or research should 

demonstrate adequate reliability and validity, the majority of the current instruments 

proposed to assess awareness in AD should be used with caution. Considering that 

currently the most important obstacle to the study of anosognosia in AD is the lack of a 

unified definition and a conceptual consensus of anosognosia and cognate terms, 

adequate psychometric analysis should be mandatory. When no gold standard is 

available, as is the case of anosognosia in AD, a high level of reliability is mandatory 

for an instrument to be able to discriminate between patients; therefore, for the clinical 

assessment of awareness in AD discriminative instruments are essential. Surprisingly, 

only 4 instruments were found to have reported both, inter-rater and test-retest 

reliability, five instruments have reported one or the other, and no reliability data was 
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reported for 3 instruments. Furthermore, instruments reporting on their reliability 

frequently used inadequate statistical methods13 or include a small sample size.   

                                                 

 

13 For example, using Pearson or Spearman correlation coefficients to assess reliability, or using intra-

class correlation coefficients (ICC) to assess reliability of ordinal measures (for these type of variables 

Cohen’s Kappa coefficient should be used) (Terwee et al. 2007).  
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Table 5.2 - Description of the published instruments designed to assess awareness in AD 

Instrument 
Assessment 

settings 

Dimensions of 

awareness 

assessed 

Scoring 

Method 
Respondent 

Number of 

items 

Time to 

complete 

assessment 

Time period 

questions 

refer to 

Items 

scoring 

format 

AQ-D Questionnaire  

 

Memory, 

bADL and 

iADL, mood 

and behaviour 

 

Discrepancy 
Patient and 

informant 
30 10 minutes 

4 weeks 

previous to 

the 

assessment 

date 

4-point scale 

AII Questionnaire  

Motor, 

cognitive and 

affective 

problems 

 

Discrepancy 
Patient and 

informant 
22 NA 

 

Current 

status 

compared 

with the 

status of 10 

years before 

the 

assessment 

 

3-point scale 

ASPIDD Questionnaire  

 

Cognitive 

deficits and 

health 

problems, 

emotional 

state, social 

functioning 

and 

relationships, 

and ADL 

 

Discrepancy 
Patient and 

informant 
30 30 minutes NA 

3-point scale 

for patients’ 

version                  

2-point scale 

for 

informants’ 

version 
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Instrument 
Assessment 

settings 

Dimensions of 

awareness 

assessed 

Scoring 

Method 
Respondent 

Number of 

items 

Time to 

complete 

assessment 

Time period 

questions 

refer to 

Items 

scoring 

format 

AwareCare Observational 

No verbal 

expressions of 

awareness 

Absolute values Carer staff 

10 stimulus 

and 14 

response 

categories 

5 sessions 

of 30 

minutes 

each 

Performance 

at the time of 

the 

assessment 

 

Ratio of the 

number of 

responses 

made by 

number of 

occurrence 

of stimuli  

 

AMIS Questionnaire  
Memory 

deficits 

Absolute values 

for patient and 

informant’s 

version  

Patient and 

informant 
6 NA 

Performance 

at the time of 

the 

assessment 

Yes/no 

CIRS 
Interview-based 

questionnaire 

 

Awareness of 

situation, 

cognitive 

problems, 

functional 

deficits and 

progression of 

the disease.    

                                                        

Absolute values 

Physician 

(based on 

information 

provided by 

the patient 

and the 

informant) 

4 
10-15 

minutes 
NA 2-point scale 

DDS Questionnaire  

Cognitive, 

emotional, 

behavioural, 

and functional 

deficits 

Discrepancy 

between 

clinician and 

patient, and 

between 

informant and 

patient 

Patient, 

informant 

and clinician. 

Patient and 

informant 

versions: 

35 

questions 

each 

Clinician 

version: 19 

questions 

NA 

Performance 

at the time of 

the 

assessment 

Yes/no 



 

Page 94 

Instrument 
Assessment 

settings 

Dimensions of 

awareness 

assessed 

Scoring 

Method 
Respondent 

Number of 

items 

Time to 

complete 

assessment 

Time period 

questions 

refer to 

Items 

scoring 

format 

GRAD 
Interview-based 

questionnaire 

Memory 

deficits 
Absolute values 

 

Clinician 

(based on 

information 

provided by 

the patient 

and the 

informant) 

 

3 NA 

Performance 

at the time of 

the 

assessment 

4-points 

scale  

MARS 

MFS Interview-

based 

questionnaire  

Memory 

functioning 

Discrepancy 

between patient 

and informant  

Patient and 

informant 

Patients’ 

version: 26 

questions. 

Informant’ 

version: 13 

questions 

NA 

Hypothetical 

time in 

relation to a 

current 

memory 

performance 

5-point scale 

MPS Interview-

based 

questionnaire 

 

Discrepancy 

between 

patient’s 

judgment about 

his/her 

performance on 

cognitive task 

and results on 

objective 

cognitive 

assessments 

 

 

 

 

Patient 
13 

Questions 
NA 

Asks about 

the 

performance 

on the 

cognitive 

task 

administered 

previously  

5-point scale 
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Instrument 
Assessment 

settings 

Dimensions of 

awareness 

assessed 

Scoring 

Method 
Respondent 

Number of 

items 

Time to 

complete 

assessment 

Time period 

questions 

refer to 

Items 

scoring 

format 

MIC 
Interview-based 

questionnaire 

 

Memory 

problems in 

everyday 

situations 

 

Discrepancy 
Patient and 

informant 
27 NA 

Last month 

previous to 

the 

assessment 

4-points 

scale 

SCQ 
Interview-based 

questionnaire 

 

Identity, 

cognition, 

affective, body 

representation, 

memory, 

introspection, 

moral 

 

Absolute values 

Clinician 

(based on 

information 

provided by 

the patient 

and the 

informant) 

14 NA 

Performance 

at the time of 

the 

assessment 

3-points 

scale 

SED-11Q Questionnaire  

 

Memory, 

iADL, 

personality 

and social 

aspects 

 

Discrepancy 
Patient and 

informant 
11 5 minutes 

Last month 

previous to 

the 

assessment 

Yes/no 

 

Note. NA = not available, AQ-D=Anosognosia Questionnaire for Dementia, AII=Assessment of Impaired Insight, ASPIDD= Assessment Scale of Psychosocial Impact 

of the Diagnosis of Dementia, AMIS=Awareness of Memory Impairment Scale, CIRS=Clinical Insight Rating Scale, DDS=Dementia Deficit Scale, 

GRAD=Guidelines for the Rating of Awareness Deficits, MARS=Memory Awareness Rating Scale, MIC=Memory Inventory for Chinese, SCQ=Self Consciousness 

Questionnaire, SED-11Q=Symptom of Early Dementia-11 Questionnaire.
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Table 5.3 - Summary of psychometric properties of instruments to assess awareness in AD. 

Name Sample 
Content 

Validity 

Internal 

Consistency 

Construct 

Validity 

Reliability 
Responsive

ness 

Floor or 

ceiling 

effect 

Interpretability Test-

retest       

Inter-

rater 

AQ-D 

N = 750 

Reliability  

N = 10  

+  + + ? ? + + ? 

AII N = 23  + + ? 0 0 0 0 0 

ASPIDD 

Pilot Study  

N = 10 

Total sample 

N = 201  

+ + 0 0 0 + 0 0 

AC 

Pilot study  

N= 40  

Reliability  

N = 12  

+ ? + -  ? 0 0 0 

AMIS 

 

 

Baseline  

N = 203 

Longitudinal  

N = 103  

Control  

N = 40        

Test-retest 

reliability  

N = 20  

+  + 0 ? 0 ? + ? 
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Name Sample 
Content 

Validity 

Internal 

Consistency 

Construct 

Validity 

Reliability 
Responsive

ness 

Floor or 

ceiling 

effect 

Interpretability 
Test-

retest       

Inter-

rater 

CIRS 

N = 50   

Inter-

reliability = 25 

? +  0 0 ? 0 0 0 

DDS 

 

Pilot testing 

N = 11  

Total sample 

N = 201  

Inter-rater 

reliability  

N = 18  

Test-retest  

N = 59  

 

+  +  + ?  ? ?  + ?  

GRAD 

Sample  

N = 170  

Inter-rater 

reliability  

N = 20  

? +  0 0 ?  0 0 0 

MARS 

  

 

Reliability  

N = 15 

Normative 

data = 236 

individuals 

with AD and 

80 controls 

 

 

+  +  +  ? ? +  0 +  
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Name Sample 
Content 

Validity 

Internal 

Consistency 

Construct 

Validity 

Reliability 
Responsive

ness 

Floor or 

ceiling 

effect 

Interpretability 
Test-

retest       

Inter-

rater 

MIC 

 

Pilot study  

N = 10  

N = 79 

Reliability  

N = 12 

Controls  

N = 20  

 

+  +  ? 0 ? +  0 ? 

SCQ 

N = 45 

Reliability  

N = 18  

?  0 0 ? ? 0 0 0 

SED-

11Q 
N = 107  ? 0 ?  0 0 +  0 0 

 

Note. + = Positive, ? = Indeterminate (i.e. doubtful design or method; lacking of a clear description of the design or methods of the study, sample size for 

reliability smaller than 50 subjects, or using Pearson or Spearman correlation coefficients to assess reliability, or no specific hypothesis were formulated to test 

construct validity or responsiveness, or any important methodological weakness in the design or execution of the study), 0 = no information available. AQ-D = 

Anosognosia Questionnaire for Dementia, AII = Assessment of Impaired Insight, ASPIDD = Assessment Scale of Psychosocial Impact of the Diagnosis of 

Dementia, AMIS = Awareness of Memory Impairment Scale, CIRS = Clinical Insight Rating Scale, DDS = Dementia Deficit Scale, GRAD = Guidelines for the 

Rating of Awareness Deficits, MARS = Memory Awareness Rating Scale, MIC = Memory Inventory for Chinese, SCQ = Self Consciousness Questionnaire, 

SED-11Q = Symptom of Early Dementia-11 Questionnaire.  
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 “Criterion validity” was excluded from this review due to the absence of a gold 

standard for anosognosia. Consequently, content and construct validity become highly 

relevant in order to demonstrate the degree to which the instrument measures what it 

intends to measure (Terwee et al. 2007). Promisingly, our review revealed that the 

majority of the instruments had reported information about the concepts of interest (i.e. 

content validity, e.g. aim of the instrument, target population, concept that the 

instrument intended to measure, etc.), with only some of them, such as the CIRS, 

GRAD, SCQ and the SED-11Q failing to comprehensively provide this information. 

Construct validity, on the other hand, was less often reported. This review has revealed 

that while there are an extensive number of instruments utilised to assess awareness in 

AD, both for research and for clinical practice, valid and reliable tools are still few.  

 

Lack of a practical-oriented approach 

Having reduced awareness about memory issues, behavioural problems or functional 

impairment can have a direct impact on patients’ safety. Presence of dangerous 

behaviours such as reckless driving, leaving the oven on, or crossing the street without 

warning are expected adverse outcomes of reduced awareness. Cognitive impairment by 

itself might be the cause of risk; however, not acknowledging the impairment might 

expose the patient to greater risk. For example, Hunt et al. found that of the 38% of the 

group of individuals with AD who failed a road test for driving competency all 

considered themselves to be safe drivers (Hunt et al. 1997).  

Another study that included a sample of 58 healthy controls, 21 participants with very 

mild AD, and 29 participants with mild AD confirmed the decline of on-road driving 

abilities, particularly regarding aspects of the driving exam requiring more complex 

abilities (i.e. qualitative judgments, awareness of driving environment and decision 
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making), which are more involved in safe driving rather than the specific mechanics of 

driving (Uc & Rizzo, 2008). Finally, a study by Starkstein and colleagues found that 

individuals with AD that also presented anosognosia had a threefold higher risk of 

dangerous behaviours than individuals with AD with no anosognosia (Starkstein et al. 

2007).  

None of the instruments described above inquire about practical implications of having 

reduced awareness. Indeed, a useful clinical measure of awareness should inform about 

the clinical phenomenon but ideally should also inform about the impact of having 

reduced awareness on patients’ lives, especially when safety is concerned. Currently, 

instruments to assess competence are usually in charge of informing about these 

practical implications, but they usually measure competence through the assessment of 

features such as decision-making abilities, cognitive status, driving capabilities or 

financial decisions, without including the direct assessment of a patient’s awareness of 

performance on those matters, which unequivocally creates a gap in the translation of 

reduced awareness into practical consequences.  

 

Scoring methods 

Discrepancies between patients and informants or clinicians as a rating of awareness 

have been broadly criticised. Nevertheless, defining awareness based on discrepancies 

remains as the most utilised method of scoring. This review showed that 8 of the 12 

instruments described employ the discrepancy method as a rating to define a patient’s 

level of awareness, while the remaining tools use absolute values determined by the 

clinician. A common problem that makes this method a target of criticism is the direct 

subtraction of patient and informant answers to make a conclusion, making the 

informant’s opinion the gold standard. It has been argued that informants, who are 
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usually also the carers, are influenced by variables such as depression (Alfakhri et al. 

2018), burden (Zarit et al. 1980), restriction on caregiver’s time (Zanetti al. 1999a),  and 

quality of the relationship with the subject (Conde-Sala et al. 2013), or that the 

clinician’s conclusions about patient awareness may be affected by factors related to the 

interaction between the patient and clinician (Bosboom et al. 2012). In a study that 

involved 79 dyads of patients with AD and their caregivers, Schulz et al. (2013) found 

that caregivers’ psychological well-being and psychical status accounted for a 

substantial portion of the difference in caregiver and patient ratings in both cross-

sectional and longitudinal analyses. Amongst caregiver psychological variables, 

depression and burden were consistently associated with the magnitude of caregiver-

patient discrepancy. Conversely, several studies have demonstrated that in spite of 

caregiver bias, informant’s reports about the patient’s characteristics correlate with 

objective cognitive tests (Ready, Ott & Grace, 2004a), reports are valid and reliable, and 

they exhibit strong face and criterion validity (Fiske et al. 2005). Furthermore, 

informants are usually relatives or close friends who are able to provide information 

about the subject’s everyday performance and the daily demands of the environment, 

and therefore can provide ecological validity. In addition, informants may use their 

knowledge of the subject and inform about the changes that have occurred in 

performance over time (Ready, Ott & Grace, 2004a). Other evidence has also shown the 

benefit of using an informant-based instrument in conjunction with a cognitive test. 

Using a large sample, Mackinnon & Mulligan (1998) concluded that informant reports 

significantly improved the accuracy of the screenings of dementia that were based on a 

cognitive test alone. Informant-based instruments have not only been shown to be a 

valid method of differentiating between normal elderly subjects and patients with subtle 

cognitive disturbances, but they have also been able to predict the future development 

of dementia (Isella, 2006; Tierney et al. 1996).   
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The accuracy of the conclusions regarding patients’ levels of awareness may be 

strengthened by using data based on additional sources of information alongside the 

informants’ reports; due to conclusions that are based not only on informants’ opinions 

but also on clinicians’ reports may increase their precision.  

 

5.1.7. Conclusions 

The present review reveals that there is no perfect instrument to assess awareness in 

AD. Currently there are 12 tools to assess awareness in AD that have reported 

psychometric evidence. After a detailed analysis, we cannot conclude which is the most 

appropriate instrument to clinically assess awareness in AD, however the findings of 

this review demonstrate that the AQ-D and the MARS show the strongest psychometric 

evidence. Although they do not reach the maximum ratings, they have shown content 

validity and partially positive ratings on reliability. Reliability was properly calculated 

and obtained satisfactory results, but the sample is smaller than 50 subjects. The AQ-D 

also incorporates awareness of behavioural and mood changes related to AD, which 

makes it a comprehensive instrument. The MARS, on the other hand, offers as an 

advantage the assessment of the patient’s awareness on their performance on an 

objective test, which might be an alternative method to the more common procedures to 

assess awareness that include caregiver and clinician reports. From the remaining tools, 

the ASPIDD perfectly accomplished content validity, but reliability studies are still 

needed. The GRAD and CIRS are good examples of instruments without sufficient 

evidence of psychometric quality that have been extensively used to assess awareness in 

AD.  
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Finally, this review allowed the compilation of relevant information concerning the 

current instruments utilised in research and clinical arenas to assess and diagnose 

anosognosia in AD that will be of relevance in the development of better instruments.  
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6. Chapter VI - A new tool to assess anosognosia: 

the Structured Interview for Insight and 

Judgment in Dementia (SIJID)  

 

6.1. Study 2: Development of the Structured Interview for Insight and 

Judgment in Dementia (SIJID) 

Findings from the first study of this thesis highlighted the need for a robust instrument 

to assess awareness of deficits in patients with AD. The SIJID is a semi-structured 

interview that was developed to examine awareness in patients with AD and includes 

questions for both patients and informants. It also considers information from additional 

sources such as the patient’s clinical records and general practitioner’s reports. The 

SIJID inquires about patient’s performance on a range of basic and instrumental 

activities of daily living, current mood and affect, aberrant behaviours, and the presence 

and severity of dangerous behaviours. The aim of the SIJID is to provide reliable and 

valid information on the patient’s level of insight of their physical, psychological, 

cognitive, and behavioural problems, as well as judgment regarding their capacity to 

perform basic and instrumental activities of daily living, and the presence and severity 

of dangerous behaviours, all of which may assist in the assessment of competency. The 

aim of the study was to determine the validity and reliability of the SIJID for use in AD, 

and to discuss its contribution to the assessment of competency and risk in this 

population.  
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6.1.1. Conceptual framework  

The SIJID was conceived as an evaluative and predictive instrument to assess 

awareness, based on the assessment of insight, judgment and capacity in patients with 

AD, with a special focus on the risk to the patient as the result of engaging in current or 

potentially dangerous situations.  

 

6.1.2. Face Validity 

The SIJID was developed over four phases during a 3-year period. Phase 1 (“face 

validity”) consisted of assembling published material similar to the previously 

published PRISMA guidelines (Liberati et al. 2009; Moher et al. 2009), relating to the 

most frequent problems of insight and judgment in dementia. We also included in this 

phase a detailed review about the characteristic of existing clinical tools to assess 

awareness in AD, with a focus on the analysis of scoring methods and validity studies. 

This phase was finalised by assembling a series of questions on insights into physical, 

emotional and cognitive problems, judgment about the capacity to carry out daily 

activities of increasing complexity, and the capacity to live safely. 

 

6.1.3. Content Validity  

Phase 2 (“content validity”) consisted of a Delphi round that included a panel of experts 

in dementia and capacity (geriatricians, lawyers, speech pathologists, neurologists, old 

age psychiatrists, research nurses specialised in psychiatry and geriatrics, psychologists, 

and an anthropologist with experience in caring for patients with dementia and 

performing competency assessments). Two consensus meetings were arranged to reach 

agreement on the general format and structure for a novel instrument to assess insight, 
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judgment and capacity in AD. A first exploratory Delphi round focussed on the general 

format of the instrument, including the timeframe for symptom reporting, useful sub-

scales, number of items and scoring scheme. Item selection was based on clinical 

experience of assessing anosognosia in AD with the Anosognosia Questionnaire for 

Dementia (AQ-D), and on other instruments such as the Neuropsychiatric Inventory 

(NPI). A second Delphi round focussed on item selection and formulation. This was 

based on perusal of the most frequently used instruments assessing anosognosia in AD.  

 

6.1.4. Pilot Study 

Phase 3 consisted of a pilot study of the SIJID carried out to assess the instrument on 

eight pairs of patients/informants. These assessments led to further clarifications of 

some of the questions, and the addition of examples and items suggested by informants. 

A scale to rate specific dangerous behaviours, was included at this stage. This was due 

to frequent reports of impulsive and disinhibited behaviours and exposure to potentially 

harmful situations that were not fully captured with the main instrument, and as a means 

to quantitate dangerous behaviours. A second version of the SIJID was compiled and re-

assessed on a consecutive series of 15 AD patient-informant dyads and 15 healthy 

subject-informant dyads as controls, which allowed final adjustments to be made to the 

instrument. 

 

6.1.5. Structure of the SIJID 

The SIJID is a semi-structured interview that allows information to be obtained from the 

patient, appropriate informants, and any additional sources, such as patients’ medical 
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records, nursing staff, and general practitioners’ reports (a full version of SIJID is 

available in Appendix 5).  

The SIJID is carried out with the patient and a reliable informant, which was defined as 

a first or second-degree relative or friend currently responsible for, or in regular contact 

with the participant, at least twice a week for no less than 4 hours per week, for at least 

6 months before the assessment. Given that an informant’s report may bias the patient’s 

assessment, we avoided this potential bias by always assessing patients and informants 

separately, and assessing the patient before assessing the informant. Moreover, 

assessments were carried out by two different examiners, blind to each other’s findings. 

The timeframe for the assessment is the previous four weeks, or the last four weeks 

before admission in the case of inpatients. The SIJID consists of five sections that are 

structured as follows: the first section is the Patient´s form; which is assessed with the 

patient and includes three modules:  

Module A: This module consists of 9 items, rating the presence of physical problems, 

hyper/hypoactivity, impulsive and disinhibited behaviours, emotional problems, 

cognitive deficits, communication problems, and psychotic symptoms. This module was 

designed to provide a measure of insight into the patient´s potential physical, cognitive, 

emotional, and behavioural problems.  

Module B:  This module consists of 5 items rating performance on basic and 

instrumental activities of daily living (ADL), performance on hobbies, social activities 

and work, provision of advice and suggestions, and plans and goals for the future. This 

module was designed to provide a measure of judgment about the patient´s ability to 

perform their daily routines, providing advice and planning.  
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Module C: This module consists of 3 items assessing performance of activities that are 

beyond the patient’s current capacity, engagement in dangerous activities, and 

overvalued remarks made during the interview. This module was designed to assess 

competency for safety.  

Answers to the SIJID are rated as: 0: symptom absent, 1: symptom sub-threshold, 2: 

symptom threshold; it does not impair the patient’s everyday functioning, 3: symptom 

threshold; it impairs the patient’s daily functioning, U: unknown, NA: not applicable, 

and R: patient refused to answer. Similar to other semi-structured interviews such as the 

Structured Clinical Interview for DSM-IV (SCID), a score of 0 (absent) indicates that 

the criterion is clearly absent, a score of 1 (sub-threshold) indicates that the criterion 

may be present but this cannot be clearly established, a score of 2 (threshold) indicates 

that the criterion is clearly present but does not impair the individual’s everyday 

functioning; and a score of 3 (threshold) indicates that the criterion is clearly present 

and impairs the individual’s everyday functioning. 

The second section is the Informant´s form, which is completed with an appropriate 

informant and includes the same questions as in the patient´s section, but written in the 

third person. Every question is followed by ancillary questions asking the informant 

about the patient’s level of awareness regarding the item being assessed, and providing 

further clarifications if needed. Answers are rated as 0: the patient spontaneously and 

fully recognises their problems, 1: the patient recognises their problems only partially, 

2: the patient does not recognise their problems even after they are pointed out, and 3: 

the patient may become irritable, verbally and/or physically aggressive when the 

problem is pointed out.  

The Dangerous Behaviour Checklist (DBC) was designed to rate the frequency of a 

variety of impulsive and disinhibited behaviours with the potential for danger (see pages 
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8 and 19 of Appendix 5). Each item is rated as never, rarely (only one episode during 

the previous month), often (two episodes during the previous month) or very frequent (3 

or more episodes during the previous month). Ratings are also made about behaviours 

not exhibited due to carer supervision (e.g., whether the patient is always accompanied 

when crossing the street), or whether the question is not applicable (e.g. rating reckless 

driving when the patient is no longer driving). The DBC scale is included at the end of 

both the patient’s and the informant’s sections. The DBC total score is calculated as the 

informant’s score minus the patient’s score. 

The third section is the Scoring Sheet, which allows a transcription of the patient’s 

answers on Modules A, B, C (Section 1 ‘a’ questions), the informant’s answers on 

Modules A, B, C (Section 2 ‘a’ questions), the DBC discrepancy score, the difference 

between the informant’s and patient’s scores on ‘a’ questions for each item-the 

‘Discrepancy Score,’ and the ‘Informant about patient’s awareness’ scores (‘b’ 

questions) from Section 2. 

The fourth section is the Rating Sheet, which rates the patient’s level of insight, 

judgment and capacity. Ratings are determined based on Section 3, including the 

‘Discrepancy Score’ and ‘Informant about patient’s awareness’ scores, which are 

mapped to one of four severity levels within each category. 

The fifth section is the Classification of Level of Risk. Grading the level of Insight, 

Judgment, and Capacity provides information about the potential level of risk for the 

patient as a result of the presence of dangerous behaviours. Evidence of full awareness 

during the interview and absence of discrepancies suggests no risk of dangerous 

behaviours for the patient, which is scored as Level 0 or No Risk; evidence of poor 

awareness and minor discrepancies scored as Mild Risk to the patient or Level 1; and 

evidence of poor awareness and major discrepancies are scored as Level 2 or 3 
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(Moderate or Severe risk to the patient, respectively), depending on the presence of 

irritability and aggression. (See section 4 of SIJID protocol in Appendix 5, for 

definition of minor and major discrepancies).  

 

6.1.6. Methods 

Participants  

The sample was formed by dyads of people with AD and their informants. A total of 

124 dyads were recruited and completed the baseline assessment. Detailed descriptions 

of socio-demographic characteristics of the general sample are displayed in Table 6.1.  

Procedures and Design 

For this study, a cross-sectional design was used to explore the reliability and validity of 

the SIJID for the assessment of awareness in patients with AD.  

Measures 

 

Demographics and clinical information 

As described in Chapter 3, the demographic information collected included marital 

status, cultural background, educational level, income level, housing information, and 

relationship between the patient and the informant. Medical information included use of 

psychoactive medications and medical history.  

 

Clinical Evaluations 

All patients were assessed by a trained rater with the following instruments: 1) the AQ-

D, 2) the CDR), 3) the HAM-D, 4) the MINI, 5) the MMSE, and 6) the NPI.  
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Informants provided information about the patient with: 1) The AQ-D, 2) The CDR, 3) 

The HAM-D, 4) The MINI and 5) The NPI. All dyads also performed the SIJID.  

As described previously, the use of antidepressant medication among patients was 

measured using the Unipolar Composite Antidepressant Rating (UCAR), a quantitated 

standardised measure of antidepressant use (Leon et al. 2003). Neuroleptic and 

benzodiazepine equivalents were calculated based on standardised methods (Arana & 

Hyman, 1995).  

 

Statistical Analysis 

All analyses were performed using IBM SPSS (IBM Corp. Released 2013. IBM SPSS 

Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp.) for Windows. 

Demographic and disease related variables are presented descriptively. Normal 

distribution was checked with Kolmogorov-Smirnov statistics (Field, 2013). Missing 

data was explored, where fewer than 5% of values were considered acceptable (Smith et 

al. 2005). Missing data was resolved by the method of missing-values imputation. 

Distribution was based on observed means versus median scores, and a difference of < 

10% of the maximum possible scale score was considered acceptable (Terwee et al. 

2007). For floor and ceiling effects, 15% was taken as a maximum acceptable (Terwee 

et al. 2007). For skewness, the accepted limits were -2.0 to +2.0 (Field, 2013). Internal 

consistency and all remaining statistical comparisons were carried out considering the 

discrepancy between patient and carer ratings (informant minus patient score) except for 

items B4 and C3, which were rated by the examiner. Cronbach’s alpha provided a 

measure of internal consistency. A Cronbach’s alpha of 0.70 or greater was considered 

acceptable. Inter-rater and test-retest reliability were calculated with the Intra-class 

Correlation Coefficient (ICC, two-way mixed effects model, average measures, absolute 
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agreement) and Kappa statistics. A Kappa or ICC ≥ 0.70 was considered satisfactory 

(Terwee et al. 2007). To assess whether informants provided reliable and valid 

information, we explored correlations between informant ratings of patient basic 

activities of daily living and patient CDR-sum scores (CDR-SS) and MMSE scores. A 

significant result will be considered as an acceptable correlation. Convergent validity of 

the SIJID with the AQ-D and discriminant validity with the MINI-Hypomania module 

(MINI-HM) were assessed with Spearman rank correlation coefficients. Group 

differences were analysed using t-tests, and one-way analyses of variance (ANOVA) 

with post-hoc tests using Tukey's HSD (honest significant difference) test. All p values 

were 2-tailed.  

 

6.1.7. Results 

Demographic and clinical data 

One hundred and thirty three AD patient/informant dyads were screened for 

participation, with 92% completing the baseline assessments. Nine individuals were 

withdrawn from the study: 4 informants declined participation, 1 informant could not be 

contacted, 2 participants were too physically unwell, 1 participant refused to answer 

questions, and 1 participant died soon after inclusion. There were no significant 

differences between completers and non-completers for age, education, duration of 

illness, CDR-SS and MMSE score (Table 6.1). The average time to assess the full SIJID 

was 21 minutes for patients (range 12 to 34 minutes for section 1) and 16 minutes for 

informants (range 10 to 22 minutes for section 2). Baseline characteristics of the study 

sample are available in Table 6.2.  
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Table 6.14- Baseline characteristics between SIJID completers and non-completers 

 Completers Non-completers t-test (df), p value 

 mean (SD) mean (SD) mean (SD) 

Age, (y) 78.0 (7.7) 76.4 (7.3) t(131) = 0.5, p = 0.55 

Education, (y) 10.8 (2.8) 10.2 (1.3) t(131) = 0.6, p = 0.48 

Duration of Illness, (y) 3.7 (2.5) 2.6 (1.7) t(131) =1.3, p = 0.18 

CDR (sum of) score(s) 9.7 (4.9) 9.0 (4.7) t(127) = 0.3, p = 0.71 

MMSE score 21.8 (5.0) 22.5 (4.4) t(128) = 0.3, p = 0.72 

 

Abbreviations: CDR, Clinical Dementia Rating; MMSE, Mini Mental State 

Examination; SD, standard deviation.  

One hundred and twenty four persons with AD were included in the study and the 

summary of the demographic and clinical data of the sample is shown in Table 6.2.  
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Table 6.25- Baseline characteristics of the study sample 

Number of participants 124 

Age, mean ± SD (range), y 78.0 ± 7.7 (55-94) 

Female, n (%) 57 (46%) 

Education, mean ± SD (range), 

y 
10.8 ± 2.8 (3-18) 

Duration of illness, mean ± SD 

(range), y 
1.2 ± 1.4 (1-7) 

Medication group UCAR Benzodiazepine Neuroleptic 

 25% 6% 15% 

Patient’s MMSE score, mean ± 

SD (range) 
21.9 ± 5.1 (8-30) 

CDR stage Very Mild Mild Moderate 

 39% 41% 20% 

Informant type Spouse Children Others* 

 57% 29% 14% 

Informant´s MMSE total score 28.3±1.7 (24-30) 

Contact frequency† 

Living 

with 

patient 

Daily contact > once per week § 

 62% 15% 23% 

Relationship length‡, mean ± SD 

(range), y 
45.4 ± 14.6 (6-77) 

 

Abbreviations: MMSE, Mini Mental State Examination; CDR, Clinical Dementia 

Rating; SD, standard deviation; UCAR, Unipolar Composite Antidepressant Rating 

* ‘Other’ informant includes: niece, brother, daughter-in-law, friend, sister-in-law and 

neighbour 

† How often the patient and informant saw each other 

‡ How long the patient and informant had known each other§
 contact for a minimum of 4 

hours per week 
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Psychometric attributes of the SIJID   

Internal Consistency 

The SIJID was found to be highly reliable (15 items; Cronbach’s α = 0.83).  Analysis 

showed good internal consistency for Modules A (Insight) (9 items; Cronbach’s α = 

0.73) and B (Judgment) (5 items; Cronbach’s α = 0.79). Cronbach’s alpha was not 

calculated for Module C (Capacity) since it only included 2 scored items.  

 

Test-retest reliability 

Eighteen participants were assessed by the same examiner on two occasions, with a 

mean interval of 9.8 ± 9.1 days (range 1 to 33 days). There was excellent agreement for 

Module A, B and C total scores (ICC = 0.91, 0.91 and 0.97 respectively). For both the 

Classification of Level of Risk and DBC total score, the test-retest reliability was good 

(Kappa = 0.77 and ICC = 0.85 respectively).  

 

Inter-rater reliability 

Twenty-one participants were assessed by two raters during the same session, with one 

of the raters asking the questions and the second rater scoring the answers blind to the 

other examiner’s scores. There was excellent inter-rater reliability for Module A, B and 

C total scores (ICC = 0.86, 0.96 and 0.96 respectively), Classification of Level of Risk 

(Kappa = 0.93) and DBC total score (ICC = 0.95). 

 

 



  

 

Page 116 

Validity of informant’s reports  

There was a significant correlation between informants’ ratings on instrumental 

activities of daily living as assessed by the basic ADL question of the SIJID (B1a) and 

both the CDR-SS (r = 0.50, p < 0.001) and patient’s MMSE score (r = -0.41, p < 0.001), 

suggesting that the information provided by informants about participants was 

consistent with participants’ functional and cognitive status.  

 

Acceptability and distribution 

Missing data from any part of sections 1 (patient’s form) and 2 (informant’s form) was 

less than 1%, demonstrating good acceptability. The mean and standard deviation (mean 

± SD) for section 1 was 8.4 ± 4.7 and 19.4 ± 8.8 for section 2. Skewness values were 

1.0 and 0.3 respectively. For both sections, the difference between observed mean and 

median scores was < 10% of the maximum section score, demonstrating acceptable 

distributions. Kolmogorov-Smirnov tests for normality were D (124) = 0.79, p = 0.005 

for Section 1 total score and D (124) = 0.77, p = 0.005 for Section 2 total score, 

indicating that these scores were not normally distributed. 

 

Floor and ceiling effect 

Neither floor nor ceiling effects were present. The lowest possible SIJID total score was 

achieved by 5.6 % of the sample, while the highest possible SIJID total score was 

achieved by 2.4 % of the sample.  
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Convergent validity, known-group validity, and discriminant validity 

Convergent validity was examined with the baseline AQ-D assessment. Higher SIJID 

total scores were significantly associated with higher AQ-D total discrepancy scores (r 

= 0.71, p < 0.001), higher AQ-D section A (anosognosia for deficits on basic and 

instrumental activities of daily living) (r = 0.68, p < 0.010) scores, and higher AQ-D 

section B (anosognosia for behavioural and emotional problems) scores (r = 0.62, p < 

0.010). Using the AQ-D algorithm to diagnose anosognosia (Starkstein 2006), patients 

with anosognosia (N = 66) had significantly higher scores on the SIJID total, Modules 

A and B total, and DBC total, than patients without anosognosia (N = 57) (see Table 

6.3), demonstrating significant known-group validity (i.e. SIJID total scores were able 

to differentiate patients grouped by diagnosis of anosognosia). Correlations with 

Module C were not explored given that the AQ-D does not assess dangerous 

behaviours. To assess discriminant validity we examined the association between 

insight/judgment and hypomania, given the lack of conceptual relationship between the 

domains. No significant correlation was found between MINI-HM score and the SIJID 

total score (r = 0.01, p = 0.953), Module A total score (r = 0.05, p = 0.575), Module B 

total score (r = -0.01, p = 0.914), DBC total score (r = 0.06, p = 0.491), or Classification 

of Level of Risk (r = 0.08, p = 0.392).  
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Table 6.36- Comparison of baseline SIJID scores between participants with or 

without anosognosia. 

 

without 

anosognosia 

mean (SD) 

with 

anosognosia* 

mean (SD) 

t-test, df, p value 

SIJID total score 4.9 (7.3) 16.1 (7.7) t(122) = 8.2, p = 0.000 

SIJID Module A score 3.0 (5.1) 9.9 (5.7) t(122) = 7.0, p = 0.000 

SIJID Module B score 1.5 (2.3) 5.8 (3.0) t(122) = 8.7, p = 0.000 

DBC score 1.6 (4.5) 7.1 (6.9) t(122) = 5.1, p = 0.000 

 

Abbreviations: SIJID, Structured Interview for Insight and Judgment; DBC, Dangerous 

Behaviour Checklist; SD, standard deviation. 

*Anosognosia group was determined by scores on the Anosognosia Questionnaire 

Dementia (AQ-D) 

 

6.1.8. Sensitivity to anosognosia  

Based on the SIJID algorithm for Classification of Level of Risk, 23% of the patients 

were classified as Level 0 (no risk), 41% as Level 1 (mild risk), 20% as Level 2 

(moderate risk) and 16% as Level 3 (severe risk). Demographic and clinical data for 

each level are shown in Table 6.4. A one-way ANOVA analysis showed significant 

between-group differences for AQ-D total discrepancy scores (F(3,124) = 13.3, p = 

0.000). Post-hoc Tukey’s HSD test demonstrated that AQ-D total discrepancy scores 

were significantly lower (p < 0.05) for the group with no risk (M = 3,1 SD = 17.4), 

when compared with mild (M = 18.4, SD = 18.5), moderate (M = 21.1, SD = 17.2) and 
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severe risk (M = 34.7, SD = 15) groups. For the Classification of Level of Risk, the 

percentage of patients diagnosed with anosognosia based on the AQ-D were 17% for 

the no risk group, 50% for the mild risk group, 73% for the moderate risk group, and 

90% for the severe risk group. 

 

6.1.9. Prevalence of anosognosia and SIJID-based level of risk at baseline 

At baseline, 53% of participants (66) had anosognosia based on the AQ-D diagnosis 

algorithm. From the group of patients with anosognosia, 93% of them were classified as 

having mild, moderate or severe risk, based on the SIJID level of risk, while 59% of the 

sample categorised as non-anosognosic were classified as having mild, moderate or 

severe risk. Figure 6.1 presents the SIJID levels of risk for patients with and without 

anosognosia. 
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Figure 6.12 - SIJID levels of risk for patients with and without anosognosia. 

 

Left chart shows SIJID level of risk for patients without anosognosia, while right chart 

presents the SIJID levels of risk for patients with anosognosia. 

 

6.1.10. Dangerous behaviours and risk levels 

To investigate the association between frequency of dangerous behaviours and SIJID 

levels of risk, we performed a regression model using the SIJID level of risks as an 

independent variable (F (1,119) = 37.58, p  < 0.001), adjusting the model for severity of 

disease (CDR-SS) and global cognitive status (MMSE). DBC scores were (mean ± SD) 

2.62 ± 2.5, 4.94 ± 3.0, 7.25 ± 5.0 and 16.6 ± 6.2 for patients with none, mild, moderate 

and severe risk based on SIJID. Figure 6.2 presents between-groups differences for all 

SIJID levels.  
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Moderate to severe risk

85%
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No to mild risk
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Figure 6.23 - SIJID levels of risk differences of DBC score. 

 

Abbreviations: DBC= Dangerous Behaviour Checklist, SIJID= Structured Interview of 

Judgment and Insight in Dementia.  

 

Patients with severe risk based on the SIJID algorithm showed significantly higher 

scores on the DBC, indicating that this group had a higher frequency of dangerous 

behaviours than the other groups. The severe group also showed significantly lower 

MMSE scores than the group with no risk. Finally, no significant between-group 

differences were found for age, education, duration of illness, or intake of psychoactive 

medication (see Table 6.4). 
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Table 6.47- Demographic and clinical data of sample categorised by SIJID levels 

 
Classification of Level of Risk 

mean (SD) 

F, (df),  

p value 

Group 

compar

ison 

Level of Risk None  Mild  Moderate  Severe    

N 29 50 24 21   

Age, (y) 76.8(8.5) 78.2(7.6) 80.7(5.9) 76.2(8.7) 
1.73 (3,123), 

p = 0.161 
NS 

Education, (y) 10.9(2.6) 10.3(2.7) 12 (3.2) 10.2 (1.3) 
2.54 (3,123), 

p = 0.061 
NS 

Duration of 

Illness, (y) 
1.1  (1.3) 1.2 (1.3) 1.1 (1.1) 1.5 (1.9) 

0.26 (3,123), 

p = 0.852 
NS 

CDR–SS 6.9 (4.7) 9.2 (4.5) 10.4 (5.0) 13.4 (3.5) 
8.62 (3,124) 

p = 0.000 

L3>L0, 

L1 

MMSE  24.0(5.1) 21.6 (4.7) 21.7 (4.4) 19.4 (5.5) 
3.85 (3,123), 

p = 0.010 
L0> L3 

DBC total score 0.9 (2.3) 3.2 (3.4) 5.2 (5.1) 14.4 (6.4) 
54.2 (3,123), 

p = 0.001 

L3>L0, 

L1, L2 

 

 

UCAR 

 

Benzodiazepine  

 

Neuroleptic 

 

 

0.3 (0.8) 

 

0.5 (2.2) 

 

1.8 (8.1) 

 

0.2 (0.5) 

 

0.4 (1.7) 

 

7.8 (23.9) 

 

0.7 (1.6) 

 

0.0 

 

7.1 (27.5) 

 

0.5 (0.9) 

 

0.2 (1.1) 

 

15.2 (35.7) 

1.41 (3,97),  

p = 0.221 

 

1.53 (3,97),  

p = 0.200 

 

0.83 (3,97),  

p = 0.412 

NS 

 

NS 

 

NS 

 

Abbreviations: SIJID, Structured Interview for Insight and Judgment in Dementia; 

CDR-SS, Clinical Dementia Rating Sum of Boxes; MMSE, Mini Mental State 

Examination; DBC, Dangerous Behaviour Checklist; UCAR, Unipolar Composite 

Antidepressant Rating; SD, standard deviation.         
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6.1.11. Severity of Dementia  

Patients belonging to the different levels of risk assessed by SIJID showed significant 

differences on the severity of dementia. A one-way ANOVA analysis showed 

significant differences of CDR stages within the different groups depending on the level 

of risk determined by SIJID (F(3,123) = 11.88, p < 0.001). Post-hoc Tukey’s HSD test 

demonstrated that CDR stage was significantly inferior in the group with no risk (M = 

1.34, SD = 0.57), when compared with mild (M = 1.78, SD = 0.67), moderate (M = 

1.88, SD = 0.74) and severe risk (M = 2.48, SD = 0.68) groups. Also, a univariate 

analysis of variance with AQ-D discrepancy score as dependant variable and CDR stage 

as a factor was carried out. Results revealed that severity of dementia is a significant 

predictor of AQ-D discrepancy scores (F (1,119) = 60.80, p < 0.001). Correlation 

between CDR stages and AQ-D discrepancy scores was r = 0.71, p < 0.001. Mean and 

standard deviation were 2.19 ± 16.7, 22.6 ± 12.9 and 40.2 ± 11.2 for CDR very mild, 

mild and moderate, respectively. Findings showed that AQ-D discrepancy scores were 

significantly different amongst the three CDR groups, with a rise on the discrepancy 

according to the level of dementia severity. Differences in AQ-D discrepancy scores in 

3 CDR stages are presented in Figure 6.3. 
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Figure 6.34 – AQ-D scores on groups of patients with very mild, mild and 

moderate CDR ratings. 

 

Difference in AD-Q discrepancy scores between individuals with Very Mild, Mild and 

Moderate CDR Stages. Abbreviations: CDR = Cognitive Dementia Rating, AQ-D: 

Anosognosia Questionnaire-Dementia.  

 

6.2. Discussion  

The aim of this study was to develop and validate a semi-structured clinical interview to 

assess insight and judgment in AD, and there were several important findings. First, the 

SIJID showed strong psychometric attributes including good test-retest and inter-rater 

reliability, and adequate convergent and discriminant validity. Second, there was a 

significant association between the severity of anosognosia measured with the AQ-D 

and Classification of Level of Risk demonstrating strong convergent validity. Finally, 

Very mild 
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the SIJID was useful in assessing the patient’ level of risk according to their level of 

insight, judgment and capacity. 

Before further discussion, several limitations of our study should be pointed out. First, 

our sample consisted of referrals to memory and rehabilitation clinics and may not 

represent patients with AD living in the community.  Second, there is no ‘perfect’ 

approach to measuring deficits of awareness in dementia, since the assessment is 

relative to the measure used as gold standard. Different strategies have been developed 

to assess insight in dementia, and all of them have limitations (Starkstein, 2014). Our 

study used information provided by informants as the gold standard, which may provide 

biased information due to confounds such as depression or cognitive deficits in the 

informant, or not spending enough time with the patient to provide accurate responses. 

We tried to control for these confounds by screening informants for depression and 

cognitive deficits, and only included those who had been in contact with the patient at 

least twice a week for no fewer than 4 hours per week, for at least 6 months. Significant, 

positive associations between informants’ ratings on patients’ basic ADLs and CDR-SS 

scores, as well as patients’ MMSE scores in ours and other studies (Galvin, 2018; Isella, 

2006; Jorm, 1996; Ready, Ott, & Grace, 2004b; Tierney et al. 1996) provides validation 

of this strategy. Third, our statistical analyses used the DBC total score, but it is 

possible that this scale may consist of different factors, and this should be explored in 

future studies. Fourth, a limitation of the SIJID is the relatively long assessment time 

and the need for an informant to provide information across different domains. Hence, 

the SIJID may be suitable for specialised clinics or in-patient services, but not for busy 

outpatient clinics or for people with AD who have no informants. Finally, it is important 

to clarify that the acceptable level of reliability of a test varies according to its proposed 

application. Thus, for group-based inference, a reliability of 0.70 is acceptable, whereas 
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a reliability of 0.90 or higher is necessary for making inferences about individual 

patients (Nunally & Bernstein, 1994).  

 

Contribution of SIJID to the assessment of competence and capacity 

Lack of competence has been considered to result from the dual inability to make 

choices and to appreciate consequences (Cooney et al. 2004). In AD, whenever 

awareness is impaired, competence is also affected, with a concomitant increase in the 

frequency of risky behaviours. On one hand, current instruments to assess competence 

do not assess awareness. For example, the Mac Arthur Competence assessment tools 

(Mac-CAT) is one of the most well-known instruments to asses competency, which 

inquires on patients abilities to understand relevant information, to reason about the 

risks and benefits of potential options, to appreciate the nature of one’s situation and the 

consequences of one’s choices, and to express a choice (Grisso & Appelbaum, 1998).  

However, this tool does not directly assess awareness of illness or deficits. On the other 

hand, current instruments designed to assess awareness in AD do not translate the level 

of awareness into practical aspects, such patient safety. Thus, the SIJID is different from 

the usual tools used to assess anosognosia in AD, since to my knowledge this is the first 

semi-structured interview to assess insight and judgment (two central aspects of 

capacity), to measure the presence and severity of dangerous behaviours, and to 

translate this information into levels of risk for the patient.  

This instrument was developed with the aim of assessing deficits of insight and 

judgment, and the capacity to live safely using a specific conceptual framework.   It 

assesses insight and judgment about performance on basic and instrumental activities of 

daily living, mood and behavioural changes, as well as the presence of dangerous 

behaviours. The SIJID was primarily designed to assess deficits of awareness as they 
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relate to risk to the patient or others. The rationale behind this decision is that this risk is 

one of the most relevant clinical outcomes in AD.  Most of the instruments used to 

assess awareness in AD focus on the level of awareness without extrapolating the 

impact of awareness on the potential risk to the patient to suffer negative outcomes. Our 

results showed a significant between-group difference on the diagnosis of anosognosia 

as assessed by the AQ-D when grouping the sample by SIJID level of risk. Thus, a low 

percentage of patients with no risk had anosognosia, as compared with much higher 

levels of anosognosia among high-risk groups.  

According to Cooney et al. (2004), a competent person chooses to engage in risky 

behaviours, whereas an incompetent person simply happens to engage in them. In AD 

the ability to acknowledge the symptoms of the disease and behave accordingly has a 

close relationship with the ability to be competent to face daily challenges, and with the 

ability to stay safe. As stated previously, when awareness is impaired, competence is 

also affected, and the probability of getting involved in dangerous activities is highly 

likely.  

The SIJID was developed with the aim of tackling some of the aforementioned issues 

by gathering information from patients, informants and clinicians.  

Relevant attributes such as the simplicity of use make the SIJID a useful tool for 

specialised clinical practices. Whilst further validation studies will be useful, we believe 

the SIJID is currently a highly effective instrument to assist in the assessment of 

competency of patients with AD. Future studies should examine the utility of the SIJID 

in other dementias, and compare this instrument with other measures of capacity and 

risk in AD. 
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6.3. Study 3: Predictive validity of the SIJID and long-term impact of 

unawareness on patients and caregivers.       

There are a number of studies that focussed on the clinical correlates of anosognosia in 

patients with AD.  For instance, an association has been found between anosognosia and 

cognitive patterns of impairment (Aalten et al. 2005; McGeown et al. 2017; Senturk et 

al., 2017; Shaked et al., 2014), or psychiatric symptoms such as apathy, anxiety, 

depression, and delusions  (Starkstein et al. 1995; Starkstein et al. 2007).  

Additionally, the literature has consistently shown that reduced awareness has an impact 

on caregivers’ wellbeing in terms of increasing rates of burden (Kelleher et al. 2015; 

Turró-Garriga et al. 2013;  Selzter et al. 2008)  and depression (Conde-Sala et al. 2013; 

Dourado et al. 2016; Perales, 2016). However, little is known about the long-term 

impact of anosognosia on patients and caregivers, since the majority of those studies are 

cross-sectional. This chapter presents the results of novel analyses that aimed to explore 

the long-term impact of unawareness on patients’ neuropsychiatric symptoms, 

frequency of negative outcomes, and caregivers’ wellbeing, which will inform about the 

predictive validity of the SIJID.  

 

Recruitment and Procedures 

From the original cohort of 124 patients reported in Chapter 4 (Study 2), 51 

patient/informant dyads (41%) were assessed at a 1-year follow-up. Additionally, the 

predictive validity of the SIJID was examined by using the CLI (Consequence of Loss 

of Insight 1 year after the baseline assessment, with 108 out of the 124 patients assessed 

at baseline. Of the remaining 16 patients, 13 completed the baseline assessment less 

than 1 year before the study was undertaken and 3 patients could not be contacted. 
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6.3.1. Clinical assessments 

At the follow-up assessment, informants were asked about the patient using the AQ-D, 

and the NPI. Informants were assessed about themselves with the HAM-D and the ZBI. 

Negative outcomes were assessed by means of the CLI, and all dyads were also 

assessed with the SIJID. 

 

6.3.2. Data analysis 

All analyses were performed using IBM SPSS (IBM Corp. Released 2013. IBM SPSS 

Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp.) for Windows Group 

differences were analysed with means and standard deviations and t-tests. Predictive 

models were examined with a 2-way ANCOVA with repeated measures, with SIJID 

level of risk as the independent factor, and DBC, NPI (frequency by severity score – 

item by item), HAM-D and ZBI scores (baseline and 1 year follow-up) as the repeated 

measures, and CDR-SS and NPI scores (both at baseline), age, duration of illness and 

gender as covariates. Post-hoc tests were calculated using Tukey's HSD (Honest 

Significant Difference) test. The ability of the SIJID to predict negative outcomes was 

tested by means of a linear regression model, with SIJID level of risk as the independent 

variable, and CLI scores (total and individual items scores), as the dependent variable, 

adjusted by CDR-SS and NPI total scores (both at baseline), age, duration of illness and 

gender. All p values are 2-tailed.  
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6.3.3. Results  

Attrition at the follow-up assessment 

From the original 124 dyads assessed in the cross-sectional study, 73 dyads declined to 

participate in the follow-up assessment, leaving 51. Comparison of participants and 

non-participants in the follow-up assessment showed higher neuroleptic scores in non-

participants, while no differences were found on age, years of education, duration of 

illness, CDR-SS or MMSE scores (Table 6.5). 

 

Table 6.58- Baseline characteristics between participants and non-participants in 

the follow-up assessment 

 

Follow-up 

participants 

Follow-up 

non 

participants 

t-test, df, p value 

 mean (SD) mean (SD)  

Age, (y) 76.4 (7.7) 79.1 (7.6) t(122) = 1.8, p = 0.612 

Education, (y) 10.6 (2.5) 10.9 (2.8) t(113) = 2.2, p = 0.210 

Duration of Illness, (y) 1.5 (2.5) 1.0 (1.3) t(122) = 1.9, p = 0.048 

CDR total - SS 6.9 (4.5) 7.8 (4.4) t(122) = 1.1, p = 0.271 

MMSE score 22.8 (5.1) 22.2 (4.9) t(122) = 1.7, p = 0.082 

Neuroleptic scores 1.6 (8.4) 13.8 (33.7) t(101) = 2.5, p = 0.010 

 

Abbreviations: CDR, Clinical Dementia Rating; MMSE, Mini Mental State 

Examination; SD, standard deviation.  
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Demographic and clinical data 

Clinical and demographic characteristics of the 1 year follow-up sample are summarised 

in Table 6.6.  

Table 6.69 - Clinical and demographic characteristics of the follow-up sample 

Number of patients/partner dyads 51 

Age, mean ± SD (range), y 75.7 ± 9.3 (55-91) 

Female, n (%)  19 (37%) 

Education, mean ± SD (range), y 10.6 ± 2.6 (4-16) 

Duration of illness, mean ± SD (range), 

y 
1.7 ± 1.3 (0-4) 

Patient’s MMSE score, mean ± SD 

(range) 
19.5 ± 6.4 (5-30) 

CDR stage Very Mild Mild Moderate Severe 

 20% 40% 29% 11% 

Informant type Spouse Children Others* 

 59% 29% 12% 

Contact frequency† 
Living with 

patient 
Daily contact 

> once per 

week § 

 66% 15% 19% 

 

Abbreviations: CDR, Clinical Dementia Rating; SD, standard deviation.  

* ‘Other’ informant includes: niece, brother, daughter-in-law, friend, sister-in-law and 

neighbour 

† how often the patient and informant saw each other 

§
 contact for a minimum of 4 hours per week 
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6.3.4. Diagnosis of anosognosia and SIJID-based levels of risk at follow-up 

Five patients without anosognosia at baseline assessment developed anosognosia after 1 

year, 3 had anosognosia at baseline but not at follow up, 20 had anosognosia at baseline 

and at follow up, and 26 did not have anosognosia either at baseline or at follow-up 

assessment. Based on the AQ-D algorithm for the diagnosis of anosognosia, 24 out of 

51 participants (54%) had anosognosia at follow-up. Participants at follow-up showed 

the following SIJID levels of risks: 13% were classified as Level 0 (no risk), 61% as 

Level 1 (mild risk), 12% as Level 2 (moderate risk) and 14% as Level 3 (severe risk). 

SIJID levels of risk for the group of patients with or without anosognosia are presented 

in Figure 6.4. 

 

Figure 6.45 – SIJID levels of risk for patients with and without anosognosia.  

 

Left chart shows the SIJID level of risk for patients without anosognosia and right chart 

presents SIJID levels of risk for patients with anosognosia. 

48%

52%

No to mild risk

Moderate to severe risk

89%

11%

No to mild risk

Moderate to severe risk

Patients without anosognosia Patients with anosognosia 
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6.3.5. Anosognosia as a predictor of negative outcomes 

After adjusting for severity of dementia assessed by baseline CDR-SS, NPI total scores, 

age, duration of illness and gender, the SIJID total score at baseline was a significant 1 

year predictor of CLI total score (R2 = 0.39, F(1,92) =1.81, p = 0.025), indicating that 

poor insight/judgment at baseline was significantly associated with higher negative 

outcome scores 1 year later. Analysis of individual CLI items showed that admissions to 

hospital (R2 = 0.27, F(5,108) = 3.42, p < 0.01) and placement in residential care (R2 = 

0.17, F(5,108) = 4.43, p < 0.001) accounted for 37% of the variance.  

 

6.3.6. Insight/judgment as a predictor of neuropsychiatric symptoms  

To further analyse the longitudinal impact of insight/judgment deficits on patients’ 

neuropsychiatric symptoms, a 2-way ANCOVA with SIJID levels of risk (at baseline) 

as the factors and NPI items as the repeated measures was performed, with CDR-SS and 

NPI total score (baseline) as covariates, controlling for the effects of severity of 

dementia and global neuropsychiatric status at baseline. Findings revealed a significant 

group x time interaction for NPI hallucinations and NPI aberrant motor behaviours 

(AMB), demonstrating that a higher SIJID level of risk at baseline was a significant 

predictor of hallucinations and aberrant motor behaviours 1 year after baseline 

assessment (See Table 6.7). Figures 6.5 and 6.6 present the estimated marginal means 

for NPI hallucinations and NPI aberrant motor behaviours for the four SIJID levels of 

risk, at baseline and follow-up.  
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Table 6.710 - Means and SD of NPI items of patients by SIJID levels of risk.  

 SIJID Level of Risk  

 Level 0 (No Risk) Level 1 (Mild Risk) Level 2 (Moderate Risk) Level 3  (Severe Risk)  

Dependent Variable Baseline 

Mean 

(SD) 

Follow-up 

Mean 

(SD) 

Baseline 

Mean 

(SD) 

Follow-up 

Mean 

(SD) 

Baseline 

Mean 

(SD) 

Follow-up 

Mean (SD) 

Baseline 

Mean 

(SD) 

Follow-up 

Mean 

(SD) 

time x group interaction 

F, (df), p-value 

NPI Delusion 0.0 (0.0) 1.00 (3.0) 0.40 (1.2) 1.30 (3.7) 0.23(0.8) 1.85 (3.6) 2.00 (14.0) 3.89 (5.3) F(1,44) = 0.34, p = 0.79 

NPI Hallucinations 0.0  (0.0) 0.67(1.3) 0.47 (1.8) 0.0 (0.0) 0.0 (0.0) 2.15 (3.4) 0.44 (1.3) 0.44 (1.3) F(3,44) = 2.93, p = 0.04 * 

NPI Agitation 0.56 (1.3) 0.67 (1.4) 0.26 (0.7) 1.68 (2.7) 2.46 (3.6) 4.46 (3.4) 5.22 (4.1) 5.22 (4.1) F(1,45) = 0.57, p = 0.63 

NPI Depression 1.50 (2.7) 2.38 (3.5) 1.84 (3.2) 2.53 (3.7) 1.38 (2.4) 3.31 (4.3) 3.56 (3.3) 7.11(4.7) F(3,44) = 2.01, p = 0.12 

NPI Anxiety 2.44 (4.2) 1.11(2.6) 1.89 (3.4) 1.84 (3.2) 1.00 (2.0) 3.23 (4.2) 1.11 (2.0) 1.78 (4.0) F(1,44) =1.57, p = 0.21 

NPI Elation 0.0  (0.0) 0.0 (0.0) 0.0  (0.0) 0.0   (0.0) 0.0 (0.0) 0.15   (0.5) 0.0  (0.0) 0.44(1.3) F(3,44) = 0.69, p = 0.56 

Abbreviations: SD=standard deviation, SIJID=The Structured Interview to assess Insight and Judgment in Dementia, NPI=Neuropsychiatry Inventory, *=statistically 

significant.  
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Continuation Table 6.7 

 SIJID Level of Risk  

 Level 0 (No Risk) Level 1 (Mild Risk) Level 2 (Moderate Risk) Level 3  (Severe Risk)  

Dependent Variable Baseline 

Mean 

(SD) 

Follow-up 

Mean 

(SD) 

Baseline 

Mean 

(SD) 

Follow-up 

Mean 

(SD) 

Baseline 

Mean 

(SD) 

Follow-up 

Mean (SD) 

Baseline 

Mean 

(SD) 

Follow-up 

Mean (SD) 

time x group interaction 

F, (df), p-value 

NPI Apathy 1.44 (1.8) 1.33 (2.2) 3.05 (3.8) 4.11 (4.6) 2.69 (3.4) 6.11 (5.3) 5.22 (4.2) 5.92 (4.7) F(3,46) = 0.94, p = 0.96 

NPI Disinhibition 0.0  (0.0) 0.0  (0.0) 0.37(1.1)  0.26  (0.6) 1.23(3.4) 2.44   (3.1) 1.44(3.1) 2.44   (3.3 ) F(3,46) = 1.10, p = 0.34 

NPI Irritability 1.78(3.5) 0.78 (1.3) 2.11(2.8) 1.47 (2.8) 2.77(3.3) 5.62 (5.0) 4.44(3.0)  6.89 (5.1) F(3,46) = 1.95, p = 0.13 

NPI Aberrant 

Motor Behaviour 

0.0  (0.0) 0.0 (0.0) 0.63 (2.7)  0.84 (2.8) 0.62 (2.2) 2.00 (3.6) 2.22 (3.3) 7.78 (4.9) F(3,44) = 3.84, p = 0.01 * 

NPI Night-time 

Behaviour 

3.11 (3.2) 3.56 (5.0) 2.33 (4.1) 1.83 (3.5) 2.92 (4.0)  4.08  (5.2) 2.65 (3.9) 2.67 (4.4) F(3,44) = 0.59, p = 0.62 

NPI Eating 

Disorders 

1.33 (4.0)  3.67 (4.5) 2.21 (4.2)  3.63 (4.6) 3.08 (4.5)  2.54 (4.1) 3.44 (2.9) 2.22  (3.5) F(3,44) = 0.97, p = 0.41 

 

Abbreviations: SD = standard deviation, SIJID = The Structured Interview to assess Insight and Judgment in Dementia, NPI = Neuropsychiatry Inventory, * = 

statistically significant.  
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Figure 6.56 – Estimated marginal means of NPI Hallucinations at baseline and 

follow-up. 

 

This chart illustrates that patients with SIJID moderate or severe level of risk at baseline 

had a significantly higher frequency and severity of hallucinations over time, than 

patients belonging to the SIJID groups with no or mild risk.  

 



 

 

Page 137 

Figure 6.67 – Estimated marginal means of NPI-AMB scores at baseline and 

follow-up 

 

This chart illustrates that individuals with AD with SIJID severe level of risk at the 

baseline assessment presented significantly higher frequency and severity of aberrant 

motor behaviour than patients from the remaining SIJID groups. One year after the 

initial assessment, patients belonging to the Severe Risk Level showed a significant 

increment in the frequency and severity of AMB, in comparison with the other groups. 

 

6.3.7. Insight/judgment as a predictor of dangerous behaviours.  

To test whether insight and judgment were significant predictors of dangerous 

behaviours, we used a 2-way ANCOVA with repeated measures using SIJID levels of 

risk (at baseline) as the grouping factor and DBC scores (i.e. informants DBC score; 

baseline and follow-up) as the repeated measures, controlling for CDR-SS and NPI total 

score at baseline.  Results showed a significant group effect: patients belonging to 

different SIJID levels showed significantly different DBC scores (F (3,39) = 14.1 p < 
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0.001).   There was also a significant time effect: DBC scores significantly increased 

over time (F (3,39) = 4.3 p = 0.04). Finally, there was no significant time x group 

interaction (F (3,39) = 2.8 p = 0.49). Means and standard deviation of DBC by the 

SIJID level of risk are presented in Table 6.8.  

 

Table 6.811 - Means and SD of DBC of individuals belonging to different SIJID 

Levels of Risk. 

                           DBC scores 

SIJID 

Level of Risk 

Baseline 

Mean (SD) 

Follow-up 

Mean (SD) 

No risk 3.5 (3.8) 3.3 (3.6) 

Mild Risk 5.2 (3.2) 4.8 (2.7) 

Moderate Risk 7.2 (6.7) 6.8 (5.7) 

Severe Risk 19.8 (5.7) 15.4 (9.0) 

Abbreviations: DBC = Dangerous Behaviour Checklist, SIJID = The Structured Interview for Judgment 

and Insight in Dementia, SD = standard deviation. 

 

The Table 6.8 shows stability of DBC scores for all four groups during the follow-up 

period. 
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6.3.8. Insight/judgment as a predictor of burden and depression of caregiver 

Next, to assess the effect of the patient’s SIJID Level of Risk on caregiver’s mood and 

burden we performed a two-way ANCOVA with SIJID Level of Risk as the grouping 

variable and HAMD (assessing depression) and ZBI (assessing burden) (baseline and 

follow-up) as the repeated measures, and baseline CDR-SS as covariate. There were no 

significant effects of SIJID levels of risk on caregivers’ HAMD scores. Analysis of 

burden produced a significant group effect (F (3,52) = 2.8, p = 0.041): caregivers of 

patients with severe risk showed significantly higher burden scores, compared with the 

caregivers of patients belonging to the other risk levels. However, there was no 

significant time effect (F (1,52) = 0.00, p = 0.991), and no significant group x time 

interaction. Table 6.9 shows the mean and standard deviation of ZBI and HAMD of 

caregiver at both assessment points, and Figure 6.7 presents the estimated marginal 

means of ZBI scores at baseline and follow-up.  

 

Table 6.912- Mean and standard deviation of ZBI and HAMD of caregivers of 

patients with different SIJID risk levels, at baseline and follow-up assessment. 

 HAMD score ZBI score 

SIJID 

Level of Risk 

Baseline 

Mean (SD) 

Follow-up 

Mean (SD) 

Baseline 

Mean (SD) 

Follow-up 

Mean (S) 

No risk 7.7 (3.5) 8.8 (5.8) 7.3 (6.5) 7.5 (6.6) 

Mild Risk 7.7 (5.0) 7.2 (5.0) 9.3 (7.6) 10 (8.3) 

Moderate Risk 7.6 (4.8) 9.8 (7.5) 12.1 (8.3) 12.2 (6.7) 

Severe Risk 10.3 (6.7) 9.8 (8.8) 19.7 (10.5) 19.0 (11.8) 
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Figure 6.78  – Estimated marginal means of ZBI scores at baseline and follow-up.  

 

This chart shows the difference of ZBI scores grouped by participants’ level of risk. It 

shows that there is a proportional association between participants’ levels of risk and the 

burden of the caregiver.   

  

6.3.9. Additional findings 

A baseline ANOVA with NPI total scores as the independent variable showed 

significantly higher scores for the group with severe risk as compared to patients with 

mild or no risk (severe risk group (M = 5.5, SD = 1.8), moderate risk group (M = 3.6, 

SD = 1.3), mild risk group (M = 2.6, SD = 1.8), and no risk group (M = 2.3, SD = 1.5) 

(F (3,50) = 7.2, p = 0.001)). There was a significant correlation between NPI scores at 

baseline and NPI scores at follow-up (R2 = 0.16, F (1,50) = 9.6, p < 0.001), suggesting 

that abnormal mood and behaviours are stable over time. Finally, there were significant 
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correlations between Modules A (Insight), B (Judgment), and Module C (Capacity) (r = 

0.39, p < 0.001; and r = 0.71, p < 0.001, respectively) at baseline.  

 

6.4. Discussion  

The main aim of this study was to further analyse the validity of SIJID by exploring the 

long-term impact of anosognosia on patients and caregivers. Specifically, analysis 

focused on patients’ clinical and social negative outcomes, neuropsychiatric symptoms 

and dangerous behaviours. On caregivers, the analyses focused on burden and mood. 

Findings demonstrated that in people with AD, anosognosia covaries with prospectively 

measured neuropsychiatric symptoms, and carries the potential of exposing the patient 

to negative clinical and social outcomes. On caregivers, results showed that anosognosia 

is not a significant predictor of carer burden or depression.  

Before further discussion, limitations of the study will be presented. One of the major 

limitations of this study refers to the number of participants included in the follow-up 

assessment, which limits the interpretation and generalisation of the findings to a larger 

population. Data analyses showed that participants who did not participate in the 

follow-up assessment had a significantly higher neuroleptic score at baseline, 

suggesting that behavioural or psychotic symptoms were probably more frequent or 

severe in that group of participants.  

Another limitation was that informants with depression at baseline were excluded from 

the study. Therefore, the impact of loss of insight and judgment on caregivers’ mood 

may be higher than the one that was found. Finally, other limitation is that we did not 

adjust the analysis of NPI items for number of comparisons, which might have led to 
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present Type I errors (i.e. making many different comparisons between groups could 

result in at least one comparison being falsely “significant”).  

 

 

Anosognosia is a predictor of negative outcomes 

 

In AD, reduced awareness is a significant long-term predictor of social and clinical 

negative outcomes. Specifically, the present study is the first to demonstrate that poor 

insight is a significant predictor of institutionalised care placement and higher rates of 

hospitalisation within 12 months after the initial assessment. Negative outcomes, such 

as hospitalisation, nursing home placement, and even patient mortality have been 

extensively studied in dementia, usually involving patient self-assessment or proxies’ 

ratings of the patient, however; very few studies have specifically investigated about 

anosognosia or insight as a predictor of negative outcomes.  

It is well established that self-assessment of health status is a strong and independent 

predictor of mortality amongst cognitively intact people (Benyamini & Idler, 1999; 

Idler & Benyamini, 1997; Jylhä, 2009), however, in patients with dementia, the power 

to predict mortality by self-assessing health status may decrease with the progression of 

the disease. Several studies have demonstrated that patients with dementia rate their 

own health as being better than their informants. In a 5 year longitudinal study Hongisto 

et al. (2015) demonstrated that carers’ and patients’ reports on health scales had already 

diverged in the very mild stage of the disease. In Hongisto’s study the discrepancy 

became more pronounced as the disease progressed, with caregivers’ scores declining 

whereas self-rated scores remained essentially unchanged. This might be the expression 

of patients’ anosognosia.  

Data from the Danish Alzheimer Intervention Study (DAISY), a large randomised 

controlled trial of psychosocial intervention for patients with mild dementia and their 
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caregivers with 3 years’ follow-up, showed that while caregiver scores on health scales 

declined over time (36 months follow-up), patients’ own ratings diminished early on at 

the beginning of the disease, but did not correlate with the progression of the disease 

(Phung, 2017). 

Further explanations of these findings were proposed by Nielsen et al. (2016) and 

colleagues regarding their findings in the same sample. For this cohort, five out of 14 

Danish counties participated and 321 home-living elderly (mean age: 76.2 years) with 

mild AD (46.4 % male) were included during 2004 and 2005. Participants self-rated 

their health (SRH) with the MOS 36-Item Short-Form Health Survey, and also carried 

out an assessment of cognitive status (MMSE), quality of life (Quality of Life-

Alzheimer's Disease), activities of daily living (ADCS-ADL), insight (Anosognosia 

Rating Scale, ARS), and socio-demographics at baseline. Comorbidities and 

information about nursing home (NH) placement and mortality was obtained over the 3 

years of follow-up.  

In three multivariable Cox proportional hazard models, authors investigated whether an 

effect of SRH was present on permanent NH placement and death, respectively, 

adjusted for possible confounding factors. The results of this study showed that very 

low scores of MMSE gave an increased risk of NH placement, but not insight. Thus, 

lack of insight would not have an effect on NH placement, however the presence of 

anosognosia would be a possible explanation for the inconsistency of results, since 

anosognosic patients are more prone to rate their own health as good.   

To my knowledge, besides Nielsen’s report and the findings in the present study, no 

other studies have investigated the relationship between anosognosia and long-term 

prediction of negative outcomes. In contrast with Nielsen’s findings, the results in this 

investigation showed that SIJID levels of risk (associated with the presence of 
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anosognosia) have an effect on the manifestation of future negative outcomes, after 

controlling for confounding factors, such as severity of dementia, neuropsychiatric 

symptoms at baseline, age, duration of illness, and gender. One reason that might 

explain this difference is the instrument utilised to assess anosognosia. Nielsen’s 

research used the Anosognosia Rating Scale, which is a guideline to assess patients’ 

assessment based on a clinician’s interview, however, the psychometric attributes of this 

method have been scarcely assessed since it has been only shown to have high inter-

rater reliability (Reed et al. 1993),  but the instrument has not been further assessed.  

In the current study, the rates of dangerous behaviours were assessed using the DBC, a 

sub-scale of the SIJID, which allows for a comprehensive assessment of the frequency 

of dangerous behaviours. The literature regarding the relationship between anosognosia 

and dangerous behaviours is very limited. Starkstein et al. (2007) reported a significant 

association between anosognosia and dangerous behaviours. In the same line, this study 

showed a relationship between participants’ anosognosia and frequency of dangerous 

behaviours, however the hypothesis that participants’ anosognosia was a significant 

predictor of dangerous behaviours was not proven. Beyond the empirical confirmation 

that loss of insight is related to increasing danger and loss of autonomy, these findings 

stress the importance of an early diagnosis of deficits of insight and judgment in order 

to improve patients’ safety and their quality of life.  

 

Anosognosia is a predictor of higher frequency of neuropsychiatric symptoms 

In AD, the presence of reduced awareness increases the frequency and severity of 

neuropsychiatric symptoms. Cross-sectional studies have reported a significant 

association between anosognosia and apathy (Aalten et al. 2006; Derouesne & Thibault, 

1999; Ott et al. 1996; Starkstein et al. 2010b), agitation (Harwood, Sultzer & Wheatley, 
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2000), irritability, psychosis (Aalten et al. 2006; Migliorelli et al. 1995a; Starkstein et 

al. 1996) and behavioural symptoms typically associated with lesions in prefrontal 

cortex, such as impulsivity and disinhibition (Vogel et al. 2005; Starkstein et al., 

2010a), which might suggest that anosognosia in people with AD is part of a broader 

neuropsychiatric syndrome.  

To my knowledge this study is the first to investigate the long-term impact of awareness 

on patients’ neuropsychiatric manifestations. The main finding was that reduced 

awareness predicted a higher frequency and severity of hallucinations and aberrant 

motor behaviours at 12-month follow-up, even after controlling for baseline 

neuropsychiatric symptoms and severity of dementia. We found that those patients in 

the moderate and severe groups had a higher frequency of hallucinations at follow-up 

than patients with no or mild risk. However, a non-linear relationship was seen amongst 

the groups of participants. The mild risk group have fewer hallucinations at follow-up 

than all of the other groups, including the no risk group, whose hallucinations increased, 

however this might be explained by other variables such as the neuroleptic dosage.  

Cross-sectional studies reported a significant association between reduced awareness 

and psychotic symptoms. A recently published population-based study involving a large 

sample (n =15 022) of patients with AD also found a significant association between 

hallucinations and anosognosia, and two other studies (De Carolis et al. 2015; Spalletta 

et al. 2012) reported a significant association between reduced awareness and aberrant 

motor behaviour (AMB). Thus, in line with those findings, the present study has shown 

an association between anosognosia, psychosis, and AMB, by demonstrating that 

anosognosia predicted an increase of both neuropsychiatric symptoms over time.  
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Anosognosia as a predictor of caregivers’ depression and burden  

Several cross-sectional studies have demonstrated a significant negative influence of 

reduced awareness of patients with AD on caregivers’ wellbeing burden (Turro-Garriga, 

2013, Rymer et al. 2002; Turró-Garriga et al. 2016). However, the long-term effect of 

anosognosia on caregivers’ of patients with AD has been less studied. One aim of this 

study was to examine whether anosognosia is a significant 12-month predictor of 

burden and depression among caregivers. Results showed that whereas a significant 

association between patients’ level of risk was associated with the degree of caregivers’ 

burden at both baseline and follow-up, we were unable to find that anosognosia was a 

predictor of higher caregivers’ burden or depression over time, as hypothesised. These 

findings may be explained by the fact that informants with symptoms of depression 

were excluded from this study in order to improve the validity of informants’ reports. 

Future studies may examine whether caregivers with depression are at risk of increasing 

their levels of depression, or becoming non-responders to antidepressants or 

psychotherapy.  

 

Patterns of anosognosia progression 

In concordance with the current literature, three patients with reduced awareness at the 

baseline improved their levels of awareness. All long-term studies have shown this 

apparently unexpected phenomenon, patients who were previously categorised as 

having reduced awareness becoming aware of deficits. However, it might be argued that 

this counter-intuitive fact is the result of the methods used to categorise anosognosia. As 

stated previously, awareness in AD is not a binary entity; therefore it is possible that 

those patients that are close to the threshold might be unstable in regards to their long-

term classification.  
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6.5. Conclusions 

In patients with AD, the long-term impact of anosognosia has rarely been investigated. 

The present study demonstrates that patients’ level of awareness develops in a non-

linear fashion, even though the majority of patients evolved from no risk to low or 

moderate levels of risk. The study also demonstrated that the SIJID level of risk was a 

significant predictor of patients’ presence of hallucinations and AMB, and negative 

clinical and social outcomes.  

One of the SIJID’s main attributes is the association with long-term negative outcomes, 

adding predictive validity to the instrument. A regression analysis adjusted for age, 

gender, severity of dementia, and duration of illness showed that SIJID total scores at 

baseline were significant predictors of neuropsychiatric symptomatology, more frequent 

admissions to general hospital, and more frequent placement in residential care. Thus, to 

my knowledge, the SIJID is the first instrument to show predictive validity of insight 

and judgment in terms of relevant medical outcomes 12 months after baseline 

assessment. 
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7. Chapter VII - Thesis Final Remarks and 

Future Directions 

Alzheimer’s disease is currently the most prevalent neurodegenerative disease, which 

affects not only patient’s quality of life, but also that of their caregivers and relatives. In 

addition to the impact of the cognitive and behavioural symptoms of AD, the presence 

of anosognosia carries a series of medical and legal consequences.   

From a medical perspective it has been demonstrated the anosognosia might affect the 

patient’s commitment with treatment and can delay the diagnosis of AD. From a legal 

point of view anosognosia interferes with the capacity of making rational decisions. 

Reduced awareness can influence, for instance, the ability of patients to exercise their 

rights to decide on financial matters or living arrangements. More importantly, 

anosognosia may expose the patient to dangerous situations. While a conceptual 

consensus of anosognosia is still evolving, and given the relevance and magnitude of 

the medical and legal implications, it is imperative to have reliable, valid and clinically 

relevant measures to assess this condition.  

The purpose of this thesis was to validate a new clinical instrument that allows 

addressing and improving over the limitations and gaps of existing instruments to assess 

anosognosia.  Undertaking this investigation in people with AD provides an ideal 

context in which to explore the expression and clinical impact of unawareness.   This 

investigation aimed to contribute to this topic by providing a critical analysis of current 

instruments and developing a novel instrument with high psychometric standards for 

use in clinical and research settings.  
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The aim of chapter V was a to provide a systematic review of current tools used to 

assess awareness in patients with AD, with a special focus on their psychometric 

quality. The findings provided valuable information regarding the state of the art about 

the existing tools in terms of their positive attributes and their limitations. 

Chapter VI presented a novel instrument to assess awareness in patients with AD, 

taking into account the limitations of current instruments. The aim was to design an 

instrument to assess insight and judgment with psychometrically high standards built 

around the concept of risk to patients and others. The instrument was subjected to an 

exhaustive psychometrical analysis in a sample of 124 patients with AD. Findings 

demonstrated that the SIJID is a valid and reliable tool for use in the assessment of 

insight and judgment in patients with AD.  

The impact of reduced insight and judgment on patients’ and caregivers’ wellbeing was 

examined in a follow-up study including 51 dyads of participants and caregivers to 

further explore the validity of the SIJID. It was hypothesised that reduced insight and 

judgment, expressed by SIJID levels of risk, would be a significant predictor of 

patient’s negative outcomes, and burden and depression in caregivers. Findings partially 

supported these hypotheses since it was found that patients with greater levels of 

anosognosia showed significantly higher rates of admissions to general hospitals and 

more frequent placement in residential care than patients with low risk levels, 

demonstrating that patient’s levels of risk were significant predictors of clinical and 

social negative outcomes. However, findings could not demonstrate that impairment of 

insight and judgment were significant predictors of caregivers’ burden and depression.  

In conclusion, the SIJID establishes a standard evaluation tool to measure insight and 

judgement.  The SIJID allows extrapolating the levels of awareness into levels of risks 

to which the patients might be exposed to, based on the levels of insight and judgement. 
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This clinical instrument was specifically designed to study anosognosia in AD, hence 

including cognitive, emotional, functional and behavioural dimensions that are affected 

by the disease.  The SIJID also investigates the patient’s awareness in each of these 

dimensions and adds a specific evaluation of dangerous behaviours.  

The findings of this investigation encourage the continuation of this line of research.  

Future investigations should be focussed on the validation or adaptation of this 

instrument to be used in other neurodegenerative pathologies and psychiatric disorders.  

In diseases such as Fronto-temporal dementia or Schizophrenia, lack of awareness is 

part of their central symptoms; therefore, studying this condition in these pathologies 

could make a significant contribution on the understanding of the clinical manifestation 

of anosognosia. By other side, it would be very interesting to translate this instrument 

into another languages and validate those versions. A Spanish version of SIJID, for 

example, would allow the broad use of it in different countries such us United States 

where the Spanish-speaker community has growth considerably, together with all the 

countries of Latin America and Spain.  

Finally, it would be relevant to undertake other studies to define with certainty the use 

of SIJID to assist the assessment of capacity in order to become a validated tool to 

evaluate anosognosia and provide a real contribution to clinical and medical-legal 

fields. 
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9. Appendixes  

9.1. Appendix 1: List of excluded instruments 

Tools designed to be used in a population not specifically patients with AD, or designed 

to assess other than awareness:  

 

1. Assessment for Insight Extended  

2. Beck Cognitive Insight Scale  

3. Brief anosognosia scale  

4. Clinicians’ Ratings Scale for Evaluating Impaired Self-Awareness and Denial of 

Disability After Brain Injury  

5. Denial of Illness Scale  

6. Insight Questionnaire  

7. Memory Complaint Questionnaire  

8. Memory Functioning Questionnaire  

9. Memory Insight Questionnaire  

10. Multidimensional Isomorphic Simple Awareness Assessment  

11. Patient Competency Rating Scale 

12. Physical self-maintenance activities  

13. Scale for the Unawareness of Mental Disorder  

14. Schedule for the Assessment of Insight  

15. Self-evaluation complaint questionnaire  

16. Self-Rating Scale of Memory Function  

17. Structured Interview for Competency and Incompetency Assessment Testing and 

Ranking Inventory  

18. Subjective Memory Complaints Questionnaire  

19. Cognitive Difficulties Scale  

20. Everyday Memory Checklist  

21. Instrumental activities of Daily Living  
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Tools for which information regarding psychometrics attributes has not been published: 

1. Anosognosia Rating Scale 

2. Cognitive Task Performance Predictions 

3. Daily difficulties Questionnaire 

4. Experimenter Rating Scale  

5. Mac Nair Questionnaire 

6. Memory Discrepancy Rating 

7. Memory Observation Questionnaire 

8. Perceived Performance Questionnaire  

9. Self-Rating Scale of Memory Function  
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9.2. Appendix 2: Patient’s and Informant’s Consent Forms 

 

 

 

PATIENT INFORMATION SHEET 

TO BE USED IN CONJUNCTION WITH THE CONSENT FORM 

 

Assessment of Insight, Judgement and Competence in Old Age 

We invite you to participate in a research study to assess the presence of an inability to 

recognize memory problems in elderly individuals. This study has been approved by the 

South Metropolitan Hospital & Health Service Human Research Ethics Committee. 

If you decide to take part in this research study, it is important that you understand the 

purpose of the study and the procedures you, and your caregiver/relative will be asked 

to undergo. Please read the following pages, which will provide you with information 

about the process involved, and also the potential benefits and precautions of the study. 

Nature and Purpose of the Study 

The aim of this study is to assess whether elderly individuals have problems 

understanding the extent of their intellectual deficits.  Previous studies have found that 

some people have difficulty recognising that they have limitations in their ability to 

solve problems and make judgements and that these limitations can lead to various 

problems. If you agree to participate in this study, we will also ask your caregiver/ 

relative to participate, to provide additional information about yourself, and to answer 

questions about their own mood and emotions.  

 

FREMANTLE HOSPITAL AND HEALTH SERVICE 

Department of Health 
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What the Study Will Involve 

If you agree to take part, you will be asked to attend an interview conducted by a 

member of the research team from the Neuropsychiatry Unit at Fremantle Hospital. This 

interview will consist of questionnaires that assess a range of moods and emotions, 

including lack of motivation, depression, and anxiety (45 minutes). You will also be 

given questions that assess your memory, concentration and language abilities (30 

minutes). The interview will be arranged at a time and place that is convenient for you.  

With your permission, we would also like to arrange and pay for you to have a magnetic 

resonance imaging (MRI) brain scan. If you agree, an appointment will be made and the 

scan will take place at the Radiology Department at Fremantle Hospital. A formal report 

will not be issued by the Radiology Department, however a copy of the scan can be 

provided to your preferred health practitioner upon request. 

If you agree to have an MR scan, the research staff will take a medical history from you 

in relation to metal implants you may have. This information will be checked again by 

staff in the Radiology Department prior to you having your scan.  The presence of metal 

implants may result in you being unable to have the MR scan.  

Benefits 

Whilst there is no direct benefit to yourself as a result of participating in this study, the 

results of this project may help to better understand the impact that memory problems 

have on sufferers and their caregivers. 

Discomforts and Risks 

Answering questions is all that is required, therefore it is unlikely that you will suffer 

any discomfort from this study. Some people may find MRI a distressing experience, 

but even if you decide not to have the scan, we would still like to talk to you. We will 

give you more details about the MRI procedure before the scan.  

 



 

 

Page 172 

 

Follow Up 

With your permission, you will receive a follow-up evaluation one year after the initial 

evaluation. This evaluation will include the tests described above. With your 

permission, we will also repeat the MRI scan. 

Confidentiality 

The information that you provide is treated in the strictest confidence. Your answers 

will not be seen by anyone other than the research team. Our computer records will use 

a code number rather than your name. Your contact details will be held securely and 

kept separately from your other records. Only if you indicate that you may harm 

yourself or someone else may your doctor or other medical staff be advised.  

Who do I speak to if I have any questions? 

You can contact our research staff on 9433 0328. If the research staff is unable to 

answer your questions, the chief investigator for the study is Professor Starkstein (9431 

2013), who would be happy to answer your questions. 

Voluntary Participation and Withdrawal from Study 

Your participation in this study is entirely voluntary. You may withdraw from this study 

at any time, for whatever reason. Such withdrawal will not in any way influence 

decisions regarding future standard or conventional medical treatment you may require. 

If you have any complaints or concerns about the way in which the study is being 

conducted, you may contact the Chair of the South Metropolitan Area Health Service 

Human Research Ethics Committee on 9431 2929.  
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PATIENT CONSENT FORM 

TO BE USED IN CONJUNCTION WITH THE CONSENT FORM 

Assessment of Insight, Judgement and Competence in Old Age 

Participant’s Name:                Date of Birth: ____________ 

 

1. I am over 18 years of age and I agree entirely voluntarily to take part in the study: 

Assessment of Insight, Judgment and Competence in Old Age. 

 

2. I have been given a full explanation of the purpose of this study, of the procedures 

involved and of what will be expected of me. The doctor/researcher has 

explained the possible problems that might arise as a result of my participation 

in this study. 

 

3. I agree to inform the supervising doctor/researcher of any unexpected or unusual 

symptoms I may experience as soon as possible. 

 

4. I understand that I am entirely free to withdraw from the study at any time and that 

this withdrawal will not in any way affect my future standard or conventional 

treatment or medical management. 

 

FREMANTLE HOSPITAL AND HEALTH SERVICE 

Department of Health 
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5. I understand that the information in my medical records is essential to evaluate the 

results of this study. I agree to the release of this information to the research 

team on the understanding that it will be treated confidentially. 

 

6. I understand that I will not be referred to by name in any report concerning this 

study. In turn, I cannot restrict in any way the use of the results that arise from 

this study. 

 

7. I agree to the person named below being interviewed by the research team about 

my general medical and family history. 

 

8. I have been given and read a copy of this Consent Form and Information Sheet. 

 

 

 

Signature by patient Signature by doctor/researcher 

Signed Signed:  

Date: Date:  

Name of co-informant:   

Relationship to participant: spouse, de facto, parent, other   

 

 

 

  

   



 

 

Page 175 

 

 

 

PERSON RESPONSIBLE INFORMATION SHEET  

  

TO BE USED IN CONJUNCTION WITH THE CONSENT FORM 

Assessment of Insight, Judgement and Competence in Old Age 

We invite your relative to participate in a research study to assess the presence of an 

inability to recognize memory problems in the elderly. This study has been approved by 

the South Metropolitan Hospital & Health Service Human Research Ethics Committee. 

If you agree to your relative taking part in this research study, it is important that you 

understand the purpose of the study, and the procedures your relative will be asked to 

undergo. Please read the following pages, which will provide you with information 

about the process involved, and also the potential benefits and precautions of the study. 

Nature and Purpose of the Study 

The aim of this study is to assess whether elderly individuals have problems 

understanding the extent of their intellectual deficits. Previous studies have found that 

some people have difficulty recognising that they have limitations in their ability to 

solve problems and make judgements and that these limitations can lead to various 

problems.   

What the Study Will Involve 

If you agree to your relative taking part in this study, they will be asked to attend an 

interview conducted by a member of the research team from the Neuropsychiatry Unit 

at Fremantle Hospital. At the interview they will be asked specific questions about their 

intellectual functions, emotions and physical problems. Each set of questions will take 5 

           FREMANTLE HOSPITAL AND HEALTH SERVICE 

Department of Health 



 

 

Page 176 

to 10 minutes, and the whole interview will take approximately 1½ hours. The interview 

will be arranged for a time and place that is convenient for your relative.  

With your permission, we would also like to arrange and pay for your relative to have a 

magnetic resonance imaging (MRI) brain scan. If you agree, an appointment will be 

made and the scan will take place at the Radiology Department at Fremantle Hospital. A 

formal report will not be issued by the Radiology Department, however a copy of the 

scan can be provided to your relative’s preferred health practitioner upon request. 

If you agree to your relative having an MRI scan, the research staff will take a medical 

history from your relative in relation to metal implants they may have. This information 

will be checked again by staff in the Radiology Department prior to your relative having 

their scan. The presence of metal implants may result in your relative being unable to 

have the MR scan. 

Benefits 

Whilst there is no direct benefit to your relative as a result of participating in this study, 

the results of this project may help to better understand the impact that memory 

problems have on sufferers and their caregivers. 

Discomforts and Risks 

Answering questions is all that is required; therefore it is unlikely that your relative will 

suffer any discomfort from this study. Some people may find MRI a claustrophobic 

experience, but even if you decide that your relative will not have the scan, we would 

still like to talk to them. We will give you more details about the MRI procedure before 

the scan. 
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Follow Up 

With your permission, your relative will receive a follow-up evaluation one year after 

the initial evaluation. This evaluation will include the tests described above. With your 

permission, we will also repeat the MRI scan. 

Confidentiality 

The information provided is treated in the strictest confidence. Your answers will not be 

seen by anyone other than the research team. Our computer records will use a code 

number rather than their name. Their contact details will be held securely and kept 

separately from their other records. Only if you/they indicate that he/she may harm 

themselves or someone else may your doctor or other medical staff be advised. 

Who do I speak to if I have any questions? 

You can contact our research staff on 9433 0328. If the research staff cannot answer 

your questions, the chief investigator for the study is Professor Starkstein (Ph: 9431 

2013) who would be happy to answer your questions. 

Voluntary Participation and Withdrawal from Study 

Your relative’s participation in this study is entirely voluntary and will not in any way 

interfere with their treatment. If you decide against participation in this study your next 

of kin will be treated according to routine clinical guidelines, without any prejudice to 

present or future management in this hospital. 

Your relative may withdraw from this study at any time, for whatever reason. Such 

withdrawal will not in any way influence decisions regarding future standard or 

conventional medical treatment she/he may require. 

If you have any complaints or concerns about the way in which the study is being 

conducted, you may contact the Chair of the South Metropolitan Area Health Service 

Human Research Ethics Committee on 9431 2929. 
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PERSON RESPONSIBLE CONSENT FORM 

 

 TO BE USED IN CONJUNCTION WITH THE CONSENT FORM 

Assessment of Insight, Judgement and Competence in Old Age 

 

Participant’s Name: Date of Birth: _________________ 

 

1. I am over 18 years of age and I agree entirely voluntarily to participate in the 

study: “Assessment of Insight, Judgment and Competency in old age” 

 

2. I have been given a full explanation of the purpose of this study, of the 

procedures involved and of what will be expected. The doctor/researcher has 

explained the possible problems that might arise as a result of my participation 

in this study. 

 

3. I agree to inform the supervising doctor/researcher of any unexpected or unusual 

symptoms the patient may experience as soon as possible. 

 

4. I understand that the patient is entirely free to withdraw from the study at any 

time and that this withdrawal will not in any way affect her/his future standard 

or conventional treatment or medical management. 

 

FREMANTLE HOSPITAL AND HEALTH SERVICE 

Department of Health 
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5. I understand that the information in the patient’s medical records is essential to 

evaluate the results of this study. I agree to the release of this information to the 

research team on the understanding that it will be treated confidentially. 

 

6. I understand the patient will not be referred to by name in any report concerning 

this study. In turn, I cannot restrict in any way the use of the results that arise 

from this study. 

 

7. I agree to the person named below being interviewed by the research team about 

the patient’s general medical and family history. 

 

8. I have been given and read a copy of this Consent Form and Information Sheet. 

 

 

 

 

Signature by person responsible Signature by doctor/researcher 

Signed Signed:  

Date: Date:  
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9.3. Appendix 3: Consequences to Loss of Insight and/or Judgment in 

Dementia  

 

Name: ____________________________________________ 

Date: ______________ Rater: ______ 

In the past 12 months did any of the following events occur as the result of a dangerous 

behaviour? Please tick the appropriate answer. If ‘yes’ to any question, please provide 

the reason. 

        No Yes Reason 

1 Patient was admitted to hospital 

(for any reason). 

   

2 Patient required medical treatment 

for an injury, but was not admitted 

to hospital. 

   

3 Patient required medical treatment 

for a behavioural problem, but 

was not admitted to hospital. 

   

4 Patient required treatment by 

psycho geriatrician, but was not 

admitted to hospital. 

   

5 Patient was placed in respite care    

6 Patient was placed on a waitlist/ 

or into residential care 

   

7 Patient changed care level of 

facility/moved to another facility 
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        No Yes Reason 

8 Patient suffered financial trouble 

as a result of their poor judgment 

   

9 An application was made to the 

Guardian Tribunal, for permission 

to carry out the role of enduring 

power of attorney for the patient 

or was this power exercised? 

   

10 Did the patient require the use of 

an emergency service (fire 

brigade, ambulance) 

   

11 Neighbour/s made a formal 

complaint to the council about the 

patient. 

   

12 Patient caused damage to their 

home. 

   

13 Any other consequence     

 
CLI TOTAL SCORE 

  

 

 

Scoring method:    ´YES´ answers are coded 1 and ´NO´ answers are coded 0.  

                                 Please sum the scores to obtain the CLI Total Score.  
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9.4. Appendix 4: Extended information regarding the psychometric attributes 

of the selected instruments 

 

The Anosognosia Questionnaire for Dementia (AQ-D): Numerous studies have been 

carried out to test the psychometrics attributes of the scale. In a sample of 103 patients 

with AD the scale showed excellent internal consistency for both the patient and the 

informant version, with Cronbach´s alpha of α = 0.91 and α = 0.90, respectively. In a 

sub-sample of 10 patients, validity was assessed using the criteria described by Reed et 

al., (Reed et al. 1993) as a gold standard, which are: 1) Full  Awareness: ready 

admission of memory loss with the recognition that the loss is consequential, 2) Shallow 

Awareness: inconsistent recognition of memory loss. Patients may acknowledge 

inconsequential memory loss, 3) No Awareness: denial of impairment in response to 

direct questions regarding memory and 4) Denies Impairment: questions regarding 

memory elicit vigorous denial of impairment or angry assertions of normal function. 

Patients rated as non-aware according to these criteria had significantly higher AQ - D 

scores (Mean ± SD, 36.5 ± 12.8 points) than patients rated as aware (1.9 ± 6.7 points), 

t(18) = 7.5, p < 0.05. In another sample of 10 patients the scale showed high test-retest 

reliability for the patient (r = 0.90, p < 0.05) and informant’s form (r = 0.91, p < 0.05), 

with an interval of 1 month between assessments. Finally, the scale was also assessed in 

a control group of 10 healthy older subjects aged 65 to 90 years, whose mean ± SD of 

AQ-D score was 1.5 ± 3.5 points, very similar to the non-anosognosic patients’ score. 

As further evidence of the scale’s validity, the authors undertook a stepwise forward 

regression analysis for the two forms of the AQ-D. Age, duration of illness, cognitive 

status (Mini-Mental State Examination, MMSE) ( Folstein, Folstein & McHugh, 1975), 

quantity and quality of social support (Social Ties Checklist, STC) (Robinson et al., 
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depression (Hamilton Depression Scale, HAM-D) (Hamilton, 1960), and functional 

status (Functional Inventory Measure, FIM) (Granger & Hamilton, 1992) scores were 

entered as independent variables and the AQ-D informant and patient scores were the 

dependant variables. The authors found an overall significant correlation between the 

relative’s score and the independent variables (R2 = 0.35, F = (3,99) = 17.81, p < 0.05).  

The FMI (R2 = 0.22, p < 0.05), duration of illness (R2 = 0.30, p < 0.05), and MMSE 

scores (R2 = 0.36, p < 0.05) accounted for significant variance in informant AQ-D 

scores, such that greater functional difficulties, more severe cognitive dysfunction, and 

longer duration of illness were associated with poorer awareness. When patient AQ-D 

scores were considered, depression (HAM-D) was the only variable that accounted for a 

significant amount of variance (R2 = 0.06, p < 0.05), such that greater depression was 

associated with poorer awareness (higher AQ-D scores).  

To identify the underlying relationships between the AQ-D items, Starkstein and 

colleagues (Starkstein et al. 1996a) carried out an exploratory factor analysis in a 

sample of 170 patients with AD, which yielded to two factors: “cognitive unawareness” 

that accounted for 31% of the variance, and “behavioural unawareness” that accounted 

for 7% of the variance.   To continue the psychometric study of the scale, Starkstein and 

colleagues tested the AQ-D on a sample of 750 patients with AD. This time they carried 

out a varimax-rotated principal component analysis that produced 4 factors: ‘awareness 

for iADL’ (variance, 30%), ‘for bADL’ (5%), ‘for depression’ (6%) and ‘for 

disinhibition’ (4%) on the AQ-D discrepancy score (caregiver minus patient score) 

(Starkstein, 2006). Using the same sample, the authors also validated a criteria-guided 

strategy to diagnose anosognosia in dementia using the scale. For this purpose the 

authors performed receiver-operating characteristic (ROC) statistics, with the 

examiner’s clinical diagnosis of anosognosia as the classification variable (based on a 

semi-structured interview of 104 patients and their informants carried out by a 
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neuropsychiatrist, which considered medical and psychiatric history along with a 

neurological, intellectual, behavioural and mood evaluation of the patient that yielded 

34 patients diagnosed as anosognosic), and the number of items on the anosognosia-

iADL factor with a discrepancy of 2 points or more, as the criterion (the iADL factor 

was chosen given that this factor accounted for most of the variance). The area under 

the ROC curve was 0.95, revealing high accuracy. Thus, a difference of 2 points 

between caregiver and patient in at least 4 items of the iADL factor supported the 

clinical diagnosis of anosognosia, with a specificity of 97% and a sensitivity of 81%. 

In order to assess concurrent validity, Starkstein and colleagues assessed clinician and 

caregiver diagnoses of anosognosia. First, clinician diagnoses were carried out as 

described above and following this evaluation patients were divided as either 

anosognosic or non-anosognosic. Next, a multivariate analysis of variance was carried 

out with the group as the independent variable and weighted scores on the four domains 

of anosognosia as the dependent variables. Results showed a significant main effect 

(Wilks’ λ = 0.40, Rao’s = 36.01, df  = 4, 99, p < 0.05), with higher AQ-D scores in the 

anosognosia group.  Second, caregivers rated the patient’s level of awareness by using 

the insight questions of the Disinhibition Scale in a sub-sample of 393 of 750 subjects. 

Patients were divided into those with or without anosognosia, based on the answers 

given by the caregivers who had to rate their patient’s level of awareness as either 0 

(full awareness about cognitive or behavioural problems), 1(minimization of cognitive 

or behavioural changes), 2 (complete lack of awareness of cognitive or behavioural 

changes); or 3 (complete lack of awareness of cognitive or behavioural changes; the 

patient becomes irritable whenever limitations are pointed out).  A multivariate analysis 

of variance with anosognosia as the grouping factor and the four dimensions of 

anosognosia assessed by AQ-D as the dependent variables also showed a significant 
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main effect (Wilks’ λ = 0.87, Rao’s = 14.32, df = 4, 388, p < 0.05), with the 

anosognosia group showing the highest AQ-D scores.  

Finally, for research purposes only, two versions derived from the AQ-D have also been 

devised.  Stewart  et al.  (2010) developed a 15-item version, with dichotomous answers 

that were administered as a self-rating and an informant-rating version, while Lamar, 

Lasarev & Libon (2002) reworded some questions for clarity and ease of 

comprehension by eliminating medical terminology and jargon. They also substituted 

some questions to target specific cognitive and behavioural areas to assess possible 

variability in the domain of unawareness in dementia. Reliability and validity of these 

two new versions of AQ-D were not reported. 

 

The Assessment of Impaired Insight (AII): To assess discriminant validity, the authors 

compared individuals with AD with subjects without dementia. Analyses of covariance 

(entering education as a covariate) showed that AII scores were higher (indicating grater 

level of denial) in AD (M =10.3, SD = 6.9, range = -2.0 – 21.0) than in the non-

demented group (M = -2.3, SD = 3.0, range = -8.0 – 3.0); (F (1, 49) = 78.52, p < 0.001), 

thus Smith and colleagues argued that these results showed evidence of validity since 

other studies have reported that anosognosia is higher in patients with AD.  

 

The Assessment Scale of Psychosocial Impact of the Diagnosis of Dementia 

(ASPIDD). Originally the scale consisted of 40 questions, however the number of 

questions has been reduced to 30 items. The authors decided to eliminate the original 

economic domain due to the sample did not deal with financial matters, and later, 

further redundant questions were removed. In the preliminary study with a sample of 52 
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patients the scale proved to be easy to administer within around 30 minutes and also 

understandable for patients with Alzheimer’s disease mild to moderate. 

To study the psychometric properties of the scale the authors assessed 201 patients with 

AD and their caregivers. Results demonstrated good internal consistency (30 items, 

Cronbach´s α = 0.88) with a mean of item-total correlation of r = 0.39. Using the 

exploratory factor analysis they found four factors. The first factor consisted of 7 

questions about awareness of daily living activities (variance) (22.6%) (e.g. do you need 

help to perform your tasks?). The second factor consisted of 11 questions regarding 

awareness of cognitive functioning and health condition (7.9%) (e.g. do you think you 

have a disease?). The third factor assessed emotional state using 4 questions (6.9%) 

(e.g. Are you more anxious than before because of health problems?), and the fourth 

factor grouped 4 items concerning social functioning and relationships (6.0%) (e.g. did 

you have much contact with your friends?) (Dourado et al. 2014). A second order factor 

analysis produced one factor with an eigenvalue of 2.2, which accounted for 54.1% of 

the variance, and three other factors with eigenvalues of less than 1 (0.83, 0.64 and 0.33, 

respectively), showing that ASPIDD had a hierarchical factor structure, in which the 

four lower-order factors loaded on a single higher-order factor (Dourado et al. 2014). 

 

The AwareCare (AC). A pilot study was carried out recruiting 40 patients with severe 

dementia. Inter-rater reliability was assessed in 12 patients who were observed 

concurrently by two raters, and results showed consistently high reliability (Cohen’s 

kappa mean > 0.60) for the majority of the responses. However, the authors reported 

poor test-retest reliability (data not provided), commenting that the instrument was still 

in development, and that poor test-retest stability highlights the variability of responses 

to a given stimulus. Construct validity of the measure was evaluated testing the 
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hypothesis that the degree of awareness expressed by people with severe dementia will 

be associated with the stage of severity, assessed by the Functional Assessment Staging 

(FAST) and cognitive status assessed by the Guy’s Advanced Dementia Schedule 

(GADS).   Results revealed that more expression of awareness on AC was associated 

with a less severe dementia stage (r  = -0.53, p < 0.001) and with better cognitive status 

(r = 0.65, p < 0.001).  Concurrent Validity was supported by a positive association 

between AC and the Positive Response Score (PRS, assesses activation of the person 

elicited by a stimuli) (r = 0.57, p < 0.001), demonstrating that patients who were able to 

show a response and engage with the environment were also those who showed more 

signs of awareness.  

 

The Awareness of Memory Impairment Scale (AMIS). The psychometric properties of 

the AMIS were studied in a sample of 203 patients with AD and 40 healthy subjects. 

The authors designed the instrument based upon 14 questions usually asked to assess 

the awareness of memory problems in a clinical setting (e.g. Do you have problems 

with your memory? Do you get lost? Is your memory as good as ever?), and responses 

had a yes/no format. Next, the investigators conducted a principal components analysis 

of the self-reported data for the group of patients with AD in order to identify questions 

that were associated to dementia severity.  The analysis produced 3 factors with an 

eigenvalue ≥ 1 and items loading highly on factor 1 formed the AMIS (6 items).  

The scale had a good internal consistency (6 items, Cronbach’s alpha = 0.79) and 

adequate test-retest reliability for patients (r = 0.91) and caregiver versions (r = 0.95) 

that were tested in a sub-sample of 20 patients and their caregivers 30 minutes after the 

first assessment. Regarding the possible bias produced by discrepancy or clinician 

scores, findings showed a significant correlation between AMISdiff (that accounted for 
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9.5% of the variance) and AMISclin (that accounted for 11.6% of the variance) with 

MMSE scores, both greater than the correlation with AMIS score (that accounted for 

3.6% of the variance). Then, a regression model having MMSE score as a dependent 

variable, AMISdiff and AMISclin as independent variables and AMIS as a covariate, 

showed that both AMISdiff and AMISclin remained as significant predictors of MMSE 

despite the inclusion of AMIS. As evidence of construct validity, researchers argued 

that the patients’ self-report mean and standard deviation (3.35 ± 2.05) were higher than 

controls (1.95 ± 1.70) and lower than the caregivers’ report (5.08 ± 1.04), regardless of 

dementia severity, which was supported by previous findings (Sevush, 1999). Finally, 

no floor or ceiling effect was found for the AMIS.  

 

The Clinical Insight Rating Scale (CIRS), psychometric properties were tested in a 

sample of 50 individuals with AD, and the instrument was shown to have good internal 

consistency (Cronbach’s α = 0.85). Inter-rater reliability was assessed in a sub-sample 

of 25 patients, revealing a significant correlation (r = 0.91) between two raters. 

 

The Dementia Deficit Scale (DDS) The patient and informant preliminary versions of 

DDS contained 58 questions, while the clinician version consisted of 31. The authors 

then conducted an item analysis to make a decision about which items should be 

retained. The item was retained if it was not endorsed or denied by at least 95% of the 

respondents, inter-item correlation ranged from r = 0.15 to r = 0.50, and t-test analyses 

between demented and non-demented groups revealed significant item response 

differences.  Based on this criterion, the final patient and informant version of DDS 

consisted of 35 equal questions each (in first person and third person, respectively). The 

clinician’s version consisted of 19 items. Answers to each item followed a yes/no 
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format and were coded “0” if the symptom was absent and “1” whether the symptom 

was present. In order to compare all the versions of DDS, despite having different 

numbers of questions, scores are converted to a z-score (mean = 0, SD = 1, range -3 to 

+3), allowing two main scores: the Clinician Awareness Score (discrepancy between 

clinician and patient z-score), and the Informant Awareness Score (discrepancy between 

informant and patient z-scores). Larger scores denoted higher discrepancies and positive 

scores indicated that the patient overestimated his or her performance compared with 

the informant or clinician, whereas negative scores show that the patient recognized 

more deficits. Both scores are based on the assumption that clinician and informant 

respectively are the gold standard. The authors tested the DDS in a sample of 122 

subjects from a nursing home (n = 59) and a research centre (n = 63), along with their 

informants and clinicians. They categorized the sample into 3 groups according to the 

diagnosis: dementia only, depression only and dementia and depression, plus a control 

group. When assessing internal consistency, Cronbach’s α values ranged from 

acceptable to excellent (α = 0.69 – α = 0.96) for all the diagnosis groups. Inter-rater 

reliability was assessed in a sub-group of 18 patients (9 patients from each site) showing 

intra-class correlation coefficients above 0.9 for DDS-clinician version. Test-retest 

reliability was tested in the patient's’ version within 4 to 14 days following the first 

assessment and showed correlations between r = 0.77 and r = 0.90 for all patient 

groups. As evidence of convergent validity, the authors reported a significant 

correlation between the severity of dementia and the clinician and informant sum scores 

(r = 0.59, p < 0.001), and the Clinician and Informant Awareness Score (r = 0.77, p < 

0.001). To assess the discriminant validity, the researchers tested the hypothesis that 

awareness scores would be affected by dementia but not for the depression diagnosis. 

Using first the DDS informant as the dependent variable and next the DDS clinician 

scores also as the dependent variable, results showed a significant main effect for 
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dementia but not depression (F = 19.96, df = 1, p < 0.001, and F = 15.70, df = 1, p < 

0.001 respectively), providing evidence that supported the hypothesis and the 

discriminant validity.  Finally, significant correlations of dementia severity with 

clinician (r = 0.63, p < 0.001) and informant awareness scores (r = 0.62, p < 0.001) 

were reported as evidence of concurrent validity.  

 

The Memory Awareness Rating Scale (MARS)  

It is a quantitative measure of awareness designed for people with early-stage dementia, 

and is based upon the Rivermead Behavioural Memory Test (RBMT) and the 

Rivermead Behavioural Memory Test-Extended (RMBT-E) version. The instrument 

consists of two sub-scales: the Memory Functioning Scale (MFS) and the Memory 

Performance Scale (MPS), each containing 13 items. Psychometric measures of the 

MARS were assessed in a pilot study including 12 patients and their caregivers. Results 

showed a satisfactory internal consistency for the three components of the scale, the 

MFS-F, the MFS-A and the MPS, with a Cronbach’s alpha of 0.94, 0.96 and 0.93, 

respectively. Test-retest reliability was found to be high for participants (from r = 0.91 

to r = 0.97) and caregivers about participants (r = 0.76 and r = 0.89), but moderate for 

caregivers about themselves (from r = 0.63 to r = 0.73). To assess criterion validity, 

researchers included the Memory Symptoms Questionnaire (MSQ) (Kapur & Pearson, 

1983) and the Memory Insight Questionnaire (MIQ) (Markova, Berrios, & Hodges, 

2004), and results showed significant correlations between the MIQ, the MSQ and the 

three components of MARS (from r = - 0.56 to r = - 0.77).  

An adjusted version of the tool, the MARS-adjusted (MARSA), was developed in order 

to design a tool more appropriate for people whose impairments are more advanced, and 

who therefore have more difficulty with the objective memory test component of 
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MARS. Hardy et al. (Hardy, Lecturer, & Clare, 2007), found that some RBMT scores 

included in the MARS had a floor effect, probably due to the impaired performance of 

participants in the original study. The authors replaced the original memory test with a 7 

sub-test from the RBMT and a 7 sub-test of the Severe Impairment Battery (SIB) 

(Panisset, Roudier, Saxton, & Boller, 1994) that had no floor effect (Hardy et al., 2007). 

According to these amendments, new examples of situations were created to be used in 

the other sections of the tool. Psychometric properties were studied in a sample of 10 

individuals with AD.  Cronbach’s alphas for participant, informant and self-ratings 

(after performance) showed an excellent internal consistency with Cronbach's alphas of 

0.84, 0.90 and 0.84, respectively. Test-retest reliability of the Self-rating following 

performance and Informant rating were excellent, with r = 0.89 and 0.90, respectively 

and acceptable for Participant rating (r = 0.64), showing its usefulness in the 

assessment of awareness of memory in people with moderate dementia.     

 

The Memory Inventory for Chinese (MIC) In a preliminary study, the authors tested 

the readability and comprehensibility of the instrument in a group of 10 patients with 

AD and their caregivers.  For face validity an experienced expert reviewed the 

instrument and the questions belonging to the caregivers’ version, which were read and 

discussed by a group of 10 caregivers of individuals with AD. To establish the 

concurrent validity the authors included the MMSE scores and also the assessment of an 

experienced psychogeriatrician who rated the level of awareness based on a 4-points 

scale ranging from ‘intact’ to ‘absent’ of 12 individuals with AD. Results showed a 

significant correlation between MMSE and caregivers scores (r = - 0.37, p < 0.01) but 

not between MMSE and patient score, while in a non-demented group the patients’ MIC 

and MMSE scores correlated significantly (r = -0.55, p < 0.05).  In the group of patients 
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the MDAS had a significant correlation with the clinician’s ratings about the patient’ 

awareness (r = -0.67, p < 0.01).  To further study the concurrent validity, the researchers 

grouped the 79 subjects with AD into preserved awareness (22 patients), partial 

awareness (33 patients) or impaired awareness (24 patients) according to a clinician 

rating in order to conduct a one-way ANOVA with the MDAS as a dependent variable, 

finding that the ANOVA was significant (F (2,76) = 23.55, p < 0.01) (Cheong Lui et al., 

2006). Internal consistency analyses showed a Cronbach’s α of 0.89 and 0.90 for the 

patients and caregivers version, respectively. In a sub-sample of 12 patients two raters 

assessed the inter-rater reliability, showing excellent inter-rater agreement with an intra-

class correlation (ICC) of 0.96, 0.98 and 0.98 for patients, caregivers’ and MDAS 

scores, respectively. Test-retest reliability was not assessed. The questionnaire has been 

utilized as a measure of awareness in posterior studies (Auw & Lum, 2013; Lam et al., 

2007; C. H. Y. Wong et al. 2006). An abbreviated version (5 questions) of the 

questionnaire was developed by Lam et al. (2005) that only included questions about 

episodic memory problems. The patient's version of the abbreviated questionnaire was 

assessed as a tool for the screening of memory complaint in people aged 65 years or 

more. Based on the Clinical Dementia Rating (CDR), patients were categorized into 

normal controls (NC, 94 subjects), mild cognitive impairment not demented (MCIND, 

66 subjects), mild cognitive impairment possible incipient dementia (MCIID, 75 

subjects), and individuals with AD (71 subjects). The validity of memory complaints in 

differentiating NC subjects, subjects with MCI, and subjects with AD was examined 

using the Receiver Operating Characteristics (ROC) analysis. The optimal sensitivity of 

the instrument was three or more memory complaints, showing at that cut-off a 

specificity of 54.6%, 65.3% and 70.4% for MCIND, MCIID and AD groups, 

respectively. Analysis of the area under the ROC curve (AUC) was 0.60 for MCIND, 
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0.64 for MCIID and 0.69 for individuals with AD, meaning that the MIC was able to 

discriminate MCI and patients with AD, from the control group. 

 

The Self-Consciousness Questionnaire (SCQ). Results of a study carried out in a 

sample of 18 subjects with mild or moderate AD, showed that test-retest reliability for 

the instrument was r = 0.73 (p < 0.001) within a 2 week period, and the inter-observer 

reliability was r = 0.96 (p < 0.001). The authors concluded that the SC Questionnaire 

was a multi-dimensional measure of the heterogeneity of self-consciousness in patients 

with AD. Several studies have included this instrument as a measure of awareness 

(Arroyo-Anlló, Díaz, & Gil, 2013), but no further psychometric evidence has been 

published. 
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9.5. Appendix 5: SIJID protocol 

 

 

 



 

 

Page 195 

 

  

 

 



 

 

Page 196 

 

  

 

 



 

 

Page 197 

 

 

 

 



 

 

Page 198 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Page 199 

 

 

 

 



 

 

Page 200 

 

 

  

 



 

 

Page 201 

 

 

 

 

Please circle the most appropriate answer to the following questions based on information provided by the 

patient. This scale assesses behaviours occurred during the last month.  Rate frequency as Never: absence of 

behaviour; Rarely: only one episode; Often: two episodes or Very frequent: 3 or more episodes, using the first 

four columns, or whether the question cannot be assessed (last 2 columns) due to the behaviour has been 

prevented by carer or due to is not applicable.  Scoring: please sum all the individual item scores to obtain DBC 

patient total score.  

Please, list any other dangerous behaviour that the patient did or does engage in  

                                                                                                   of                                                                                                  8 22

DANGEROUS BEHAVIOUR CHECKLIST - PATIENT’S FORM

COMMENTS

NEVER RARELY OFTEN
VERY 

FREQUENT

PREVENTED 

BY CARER
N/A

C.4.a Do you get lost in the street sometimes?
0 1 2 3 0 0

C.4.b Have you had traffic accidents recently?      

Do you drive too fast or dangerously?
0 1 2 3 0 0

C.4.c Do you tell strangers a lot about yourself or invite 

them to your house?
0 1 2 3 0 0

C.4.d Do you swear or curse a lot?
0 1 2 3 0 0

C.4.e Do you go out in the cold without warm clothes on? Or 

do you go out in the heat with lots of warm clothes on?
0 1 2 3 0 0

C.4.f Do you get irritable or lose your temper easily?    

Do you get into fights or hit people?
0 1 2 3 0 0

C.4.g Do you eat things that may be harmful to you?
0 1 2 3 0 0

C.4.h Have you had accidents with knives or household 

items?
0 1 2 3 0 0

C.4.i Are you very popular with the ladies /  men?            

Do you like flirting? Are you dating anyone? 
0 1 2 3 0 0

C.4.j Do you give your money away? How much; to 

whom?
0 1 2 3 0 0

C.4.k Do you neglect your self-care?
0 1 2 3 0 0

C.4.l Have you left the front door of the house open?
0 1 2 3 0 0

C.4.m Have you left the stove or cooker on?
0 1 2 3 0 0

C.4.n Do you cross the street without looking for traffic?
0 1 2 3 0 0

C.4.o How often do you drink alcohol in excess?
0 1 2 3 0 0

C.4.p Do you get upset if  someone offers to 

help you?
0 1 2 3 0 0

DBC PATIENT TOTAL SCORE
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Please circle the most appropriate answer to the following questions based on information provided by the 

informant about the patient. This scale assesses behaviours occurred during the last month. Rate frequency as 

Never: absence of behaviour; Rarely: only one episode; Often: two episodes or Very frequent: 3 or more 

episodes, using the first four columns, or whether the question cannot be assessed (last 2 columns) due to the 

behaviour has been prevented by carer or due to is not applicable. Scoring: please sum all the individual item 

scores to obtain DBC informant total score. 

Please, list any other dangerous behaviour that the patient did or does engage in 

                                                                                                   of                                                                                                  19 22

DANGEROUS BEHAVIOUR CHECKLIST - INFORMANT’S FORM

COMMENTS

NEVER RARELY OFTEN
VERY 

FREQUENT

PREVENTED 

BY CARER
N/A

C.4.a Does he/she get lost in the street sometimes?
0 1 2 3 0 0

C.4.b Has he/she had traffic accidents recently? Does he/

she drive too fast or dangerously?
0 1 2 3 0 0

C.4.c Does he/she tell strangers a lot about him/herself 

or invite them to his/her house?
0 1 2 3 0 0

C.4.d Does he/she swear or curse a lot?
0 1 2 3 0 0

C.4.e Does he/she go out in the cold/heat without 

appropriate clothes on for the weather?
0 1 2 3 0 0

C.4.f Does he/she get irritable or lose his/her temper 

easily?  Does  he/she get into fights or hit people?
0 1 2 3 0 0

C.4.g Does he/she eat things that may be harmful to him/

her?
0 1 2 3 0 0

C.4.h Has he/she had accidents with knives or household 

items?
0 1 2 3 0 0

C.4.i Is he/she very popular with the ladies/men? Does 

he/she likes flirting? Is he/she dating anyone? 
0 1 2 3 0 0

C.4.j Does he/she give his/her money away? How much, 

to whom?
0 1 2 3 0 0

C.4.k Does he/she neglect his/her self-care?
0 1 2 3 0 0

C.4.l Has he/she left the front door of the house open?
0 1 2 3 0 0

C.4.m Has he/she left the stove or cooker on?
0 1 2 3 0 0

C.4.n Does he/she cross the street without looking for 

traffic?
0 1 2 3 0 0

C.4.o How often does he/she drink alcohol in 

excess?
0 1 2 3 0 0

C.4.p Does he/she get upset if someone offers to help 

him/her?
0 1 2 3 0 0

DBC INFORMANT TOTAL SCORE
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