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Chapter 6
Huntington’s disease gene 

expansion carriers are aware of their 
degree of apathy 

1, 2, Erik van Duijn3
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98 Chapter 6

Abstract

Huntington’s disease (HD) is characterized by motor and behavioral symptoms, 

related to disease progression. It has been suggested that HD gene expansion carriers 
are unaware of signs and symptoms of the disease, which might also account for their 
awareness of their own level of apathy. Therefore, the aim is to investigate the level of 
agreement on the degree of apathy severity between HD gene expansion carriers and 
their proxies using a self-report questionnaire. In total 109 REGISTRY participants 
(31 pre-motormanifest, 49 early motormanifest, and 29 late motormanifest) and their 

was used to assess whether HD gene expansion carriers and their proxies agreed on 

to late motormanifest stage. Pre-motormanifest HD gene expansion carriers scored 

were found between all motormanifest HD gene expansion carriers and their proxies. 

carriers can adequately assess their level of apathy on a self-report questionnaire. Our 
results even suggest that slight changes in the degree of apathy in pre-motormanifest 
HD gene expansion carriers remain unnoticed by their proxies. 



530433-L-sub01-bw-Baake530433-L-sub01-bw-Baake530433-L-sub01-bw-Baake530433-L-sub01-bw-Baake
Processed on: 11-4-2019Processed on: 11-4-2019Processed on: 11-4-2019Processed on: 11-4-2019 PDF page: 99PDF page: 99PDF page: 99PDF page: 99

99Awareness of apathy

Introduction

Huntington’s disease (HD) is an autosomal dominant inherited, progressive 
neurodegenerative disorder caused by an expanded trinucleotide expansion which 
codes for mutant huntingtin on chromosome 41. HD is clinically characterized by 
a triad of symptoms: motor abnormalities, behavioural symptoms, and cognitive 
deterioration2. The formal clinical diagnosis of HD is typically based on the appearance 
of unequivocal motor signs even though behavioural signs and cognitive decline often 
occur before motor sings are present2, 3

of the huntingtin gene, individuals at risk can be tested for the expanded HD gene 
before any signs and symptoms become apparent. New guidelines have agreed that 
clinical diagnosis can be made solely on behavioural and/or cognitive signs4. 

The behavioural symptoms in HD are diverse5, 6; the most common behavioural 
symptoms are depressed mood, irritability, and apathy with a prevalence varying from 

6. 

diminished goal directed behaviour, cognition, and emotion’7 -  is the only behavioural 
symptom which is closely related to disease progression in HD5. Therefore, it is 
suggested that apathy is caused by the neurodegenerative process in HD and could 
be seen as a marker of disease progression8. In HD, apathy is also associated with 
cognitive dysfunction and the use of psychotropic medication9. In their review of 
rating scales for behavioural symptoms in HD, Mestre et al.10 discuss three scales for 
assessing apathy in HD. Several studies11-13

14

reviewers mention a possible lack of insight by HD patients and they therefore favour 

Previous studies have shown that HD patients can be unaware of the signs and 
symptoms of the disease, including behavioural symptoms15, 16. The degree of impaired 
awareness of their own disability (anosognosia) varies dependent on symptom and 
its severity, cognitive function, and disease stage16. In clinical trials, a proxy is often 
asked to rate behavioural symptoms to avoid the risk of unawareness in HD gene 
expansion carriers (HDGECs). However, since it is not always possible to include 
HDGECs together with a reliable proxy only, it is of great relevance to evaluate 
whether HDGECs themselves are capable to adequately rate the severity of apathy 
using a self-report questionnaire. 

So far, only two studies have been conducted to investigate the level of agreement 
between HDGECs and their proxies in rating severity of apathy using a self-report 
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proxies11

between pre-manifest and manifest HDGECs and their proxies17

18, and on face value, the two questionnaires are comparable, although there 
10

HDGECs, we have conducted an additional study to evaluate whether HDGECs are 
less aware of their apathy severity than their proxies. 

Methods

Participants

The REGISTRY study19 is a European, multicentre, longitudinal, observational 

informed consent. In total 109 (31 pre-motormanifest, 49 early motormanifest, and 
29 late motormanifest) HDGECs and their proxies completed the Registry battery and 

HDGECs with a total motor score (TMS) of 
Rating Scale (UHDRS)20

with obvious HD motor signs. This motormanifest group was further divided into 
early motormanifest and late motormanifest according to disease stage based on the 

21

motormanifest and stage 3 and 4 were considered late motormanifest. No participants 
of stage 5 participated in this study. 
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Clinical measures

The 

the care professional/investigator; in this study the patient and proxy version were 

14. The 
HDGECs and proxies were independently of each other asked to rate to which degree 

S/he gets things done during the 
day’ 14. 

Statistical analysis

9

was created to indicate whether the HDGEC used any of this medication. To evaluate 

and late motormanifest) on the severity of apathy, an analysis of covariance was 
carried out with medication use  and age entered as a covariate. The Wilcoxon signed-
rank test was used to assess whether gene carriers and their proxies rated apathy 

Results

2

and gender.

showed that the pre-motormanifest group scored on average 10 points lower on the 



530433-L-sub01-bw-Baake530433-L-sub01-bw-Baake530433-L-sub01-bw-Baake530433-L-sub01-bw-Baake
Processed on: 11-4-2019Processed on: 11-4-2019Processed on: 11-4-2019Processed on: 11-4-2019 PDF page: 102PDF page: 102PDF page: 102PDF page: 102

102 Chapter 6

score when the total group of HDGECs was compared with the rating of their proxies 

the pre-motormanifest HDGECs rated themselves as being more apathetic than their 

motormanifest HDGECs group rated apathy on 3 items one point higher than the 

Characteristics Pre-motormanifest  
(N=31) 

Early motormanifest  
(N=49) 

Late motormanifest  
(N=29) 

p-value 

 Mean SD Mean SD Mean SD  
Age in yearsb 38 9 54 11 57 11 p<0.01a,b 

 Median Interquartile  
range 

Median Interquartile 
 range 

Median Interquartile  
range 

 

CAG larger length 43 3 43 3 43 2 p=0.33 

Total motor score 1 2 22 23 52 22 p<0.01a,b,c 

SD: Standard deviation 
asignificant difference between pre-motormanifest and early motormanifest 
bsignificant difference between pre-motormanifest and late motormanifest 
csignificant difference between early motormanifest and late motormanifest 
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Table 1: Group characteristics

Figure 1: Patient and proxy Apathy Evaluation Scale (AES) score
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Discussion

In our cohort, apathy severity increased overall as the disease progressed throughout 
the clinically manifest stages. More precisely, the pre-motormanifest and early 

progression and that apathy is a common behavioural symptom in the advanced 
disease stage5

entire HDGEC cohort was compared with the score of their proxies, indicating an 
agreement on the severity of apathy between HDGECs and their proxies. However, 

motormanifest HDGECs experienced a higher level of apathy than was noticed by 
17 study that the apathy 

pre-motormanifest HDGECs tend to rate themselves as being more apathetic than 

motormanifest groups: Mason et al. reported that early disease patients also tend to 
rate themselves as more apathetic, whereas in late stage disease the proxies scored 

The other study that compared the self-reported with the caregiver assessment found 
that the proxies rated apathy as more severe than the HDGECs.11 However, in this study 

population was divided according to their cognitive ability: the agreement between 
HDGECs with good cognitive abilities and their proxies was high and this agreement 
dropped as cognitive abilities declined. Since HDGEC with better cognitive function 
is related to early disease stage, this group is comparable to the early motormanifest 
HDGEC group in our study, in which we have also found that HDGECs and proxies 

in the late motormanifest group with assumed declined cognitive abilities. 

early stage of the disease and the proxies have equal awareness of apathy severity. 
However, the pre-motormanifest HDGEC experience more apathy than is noticed by 

motormanifest HDGECs for the development of signs of the disease; the knowledge 
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are very subtle3, 22 and it might be a more internal feeling of which the proxies are 
not aware. This is supported by that most discrepancies are on questions relating to 
internal drive, such as: ‘I am interested in having new experiences’. The results of 
the three studies for the late motormanifest HDGECs diverted, although apathetic 
patients in advanced stages with cognitive impairments may be less aware of their 
symptoms. 

One limitation of our study is that we might have a selection bias. We asked all 

possible that more severe apathetic or cognitively impaired participants declined to 
participate in this study. In addition, we assumed that the proxy is the most reliable 
individual to indicate the severity of apathy of the HDGECs. However, the proxy is 
personally involved and might not be able to objectively judge the degree of apathy. 

advanced disease stage, and it provides further evidence that the HDGECs were 
capable of assessing the level of apathy on a self-report questionnaire in the early stage 
of the disease. More precisely, in our study the pre-motormanifest individuals were 
aware of subtle changes which were unnoticed by their proxies. Taken together with 

for exclusion in clinical trials for the assessment of apathy in the pre-motormanifest 
and early manifest disease stages.
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