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Abstract

Objective: To study prevalence and clinical correlates of apathy in Huntington’s disease.
Method: Apathy was defined as an Apathy Scale (AS) score > 14 points in 152 Huntington’s
disease mutation carriers and 56 non-carriers. Correlates of apathy were analyzed cross-
sectionally in mutation carriers using multivariable logistic regression analysis.

Results: Forty-nine (32%) Huntington’s disease mutation carriers showed apathy compared to
none of the non-carriers. After exclusion of 10 depressed subjects, apathy was independently
associated with male sex, worse global functioning and higher use of neuroleptics and benzo-
diazepines.

Conclusion: Next to being male and worse global functioning, use of psychotropic medication
was associated with apathy in Huntington’s disease patients.

Introduction

Huntington’s disease is an autosomal dominant, neurodegenerative disorder resulting from
an expanded trinucleotide cytosine-adenine-guanine (CAG) repeat (= 36 glutamines), coding
for the mutant protein huntingtin on chromosome 4p16.3." Symptomatic treatment is widely
available although no cure is possible. Clinical features of Huntington’s disease consist of
movement, neuropsychiatric, and cognitive disorders. Disease progression causes a decline of
daily functioning and patients ultimately become totally dependent on the help of others.

Apathy is a common neuropsychiatric feature of Huntington’s disease.>* Reported prevalences
of apathy in Huntington’s disease vary from 34% to 76%, depending on disease stages examined
and assessment methods used,® and its prevalence and severity increase with disease
progression.® Apathy has been described both as a symptom (i.e. of mood disorder, altered
level of consciousness, or cognitive impairment), and as a syndrome.”® An apathy syndrome is
defined as a disorder of motivation; with loss of or diminished goal-directed behavior, cognitive
activity, and/or emotion; as wells as functional impairments that are attributable to the

9,10

apathy.”™ Clinically, apathy has been related to decline in activities of daily living (ADL) causing

a great burden of disease and distress in caregivers,'! also after adjusting for the presence of

motor and cognitive deficits.*>*?

In the present study, we aimed to assess the prevalence of apathy in Huntington’s disease
mutation carriers and control non-carriers. Furthermore, we investigated sociodemographic,
clinical and neuropsychiatric correlates of apathy comparing Huntington’s disease mutation
carriers with apathy to those without apathy.

Methods

Subjects

Between May 2004 and August 2006, Huntington’s disease mutation carriers were recruited
from the out-patient departments of Neurology and Clinical Genetics of the Leiden University
Medical Center, and from a regional nursing home. Subjects with a CAG repeat length of 36 or
more repeats were considered positive for Huntington’s disease mutation carriership.

The design of the study has been described in detail elsewhere.* In short, of 361 known subjects,
45 out-patients were untraceable, 17 subjects were excluded or were deceased, and 89 refused
to participate because of various reasons. Fifty-six subjects appeared to be non-carriers. After
the assessment, two more subjects were excluded because of a missing motor score. Thus,
152 Huntington’s disease mutation carriers and 56 non-carriers were included in the present
analysis. All subjects gave written informed consent. The study was approved by the Medical
Ethical Committee of the Leiden University Medical Center.

Instruments

Assessment of apathy

Apathy was assessed using the semi-structured Apathy Scale (AS) (Figure 1; Appendix C).”
The AS is a modified version of the Apathy Evaluation Scale (AES),” and consists of 14 questions

read by the interviewer, measuring different features of apathy in the two weeks prior to the
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interview. As patients with apathy often lack insight into their behavior, we also used caregivers’
information. The subject and his/her informant are provided with four possible answers: ‘not at
all’, ‘slightly’, ‘some’, and ‘a lot’. The total score of the AS ranges from 0 - 42 points, with higher
scores indicating greater apathy. The AS has shown good interrater reliability, good test-retest
reliability, as well as high internal consistency in patients with Parkinson’s disease.”® We used
an AS total score > 14 points to characterize subjects as apathetic, and those scoring below this

cut-off score as non-apathetic.”*®

Figure 1. Apathy Scale, patient version

1. Are you interested in learning new things?

2. Does anything interest you?

3. Does someone have to tell you what to do each day?

4, Are you concerned about your condition?

5. Are you indifferent to things?

6. Do you put much effort into things?

7. Are you always looking for something to do?

8. Do you have plans and goals for the future?

9. Do you have motivation?

10. Do you have energy for daily activities?

11. Are you unconcerned with many things?

12. Do you need a push to get started on things?

13. Are you neither happy nor sad, just in between, no matter what happens?
14. Would you consider yourself to be apathetic?

Scoring:

Questions 1, 2, 4, 6-10 : Not at all = 3; Slightly = 2; Some =1; Alot=0
Questions 3, 5, 11-14: Not at all = 0; Slightly = 1; Some =2; Alot=3

2001, S.E. Starkstein

Dutch version: see Appendix C

Sociodemographic and clinical characteristics

Information on sociodemographic and clinical characteristics of mutation carriers and controls
was collected in a standardized manner. Global functioning was assessed with the Total
Functioning Capacity (TFC) scale of the Unified Huntington’s Disease Rating Scale (UHDRS)."” The
TFC scale consists of five questions assessing employment, capacity to handle financial affairs, to
manage domestic chores, to perform activities of daily living, and the care level provided (range
0 - 13 points, lower scores indicate poorer functional abilities)."®

Assessment of motor function

Neurological examination was done by a neurologist with experience in Huntington’s disease,
blind for the genetic status of the subject and according to the motor section of the Unified
Huntington’s Disease Rating Scale (UHDRS-m)."” The UHDRS-m consists of 15 items that are
rated on a scale from 0 (normal) to 4 (severe) points. The total UHDRS-m score is the sum of all
individual motor ratings (total score range 0 - 124 points; higher scores indicating worse motor
performance).

The Confidence Level of the UHDRS-m was used to define subjects as pre-motor symptomatic
(Confidence Level score = 0 or 1 points) or motor symptomatic (Confidence Level score=2-4
points).

Assessment of depression

Because symptoms of apathy may overlap with depression, we assessed the presence of
depression (major depressive disorder and dysthymia) according to the criteria of the Diagnostic
Statistical Manual (DSM) of mental disorders, Version IV.* Psychiatric assessment was done by
a psychiatrist (EvD) or a trained research assistant under his supervision. Raters for psychiatric
and cognitive function were informed about the genetic status of the subjects, because non-
disclosure could considerably influence subjects’ answering to questions about symptoms that
are directly related to mutation carriership.

The Dutch translation of the computerized version of Composite International Diagnostic
Interview (CIDI, Version 2.1) was used to classify depression according to DSM-IV criteria.”
The CIDI was not administered in subjects with score < 18 points on the Mini-Mental State
Examination (MMSE), since the CIDI cannot be reliably administered to patients with such a
severe cognitive dysfunction. In these subjects the presence of a depression was assessed
clinically, based on the psychiatric examination, medical reports, and information of caregivers.
Neuropsychological assessment

The MMSE, Symbol Digit Modalities Test (SDMT), Verbal Fluency Test (VFT), and Stroop Color-
Word tests were administered to assess cognitive function. The MMSE consists of 11 items that
has been found to be reliable and valid in assessing global cognitive function. Scoring range of
the MMSE is 0 - 30 points with lower scores indicating worse global cognitive performance.?
The SDMT examines attention, working memory, and visuoverbal substitution speed.? Subjects
have 90 seconds to write down the number that matches each of the geometric figures, which
are printed on several lines. The VFT is sensitive to frontal executive dysfunction and subtle
degrees of semantic memory impairment.” Subjects are instructed to generate as many words
as possible in one minute. A total VFT score of less than 30 words is considered abnormal. The
Stroop Color-Word test was used to measure a person’s sustained attention in three conditions:
color naming, word reading, and naming the color of the ink of an incongruous color name
(interference).? For each condition the subject had 45 seconds and the total of all right answers
was scored, with maximum 100 points per condition.
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Statistical analyses

Data are presented as n (%), mean (+ SD) or median (interquartile range [IQR], i.e., 25th to 75th
percentiles) when appropriate. x*-Tests for categorical data, t-tests for independent samples
with normal distributions, or non-parametric Mann-Whitney U tests were conducted to compare
mutation carriers and non-carriers. Mutation carriers with and without apathy were compared
to determine correlates of apathy using univariate logistic regression analyses. Odds ratio’s (OR)
and their corresponding 95% confidence interval (Cl) were computed. TFC, UHDRS-m, MMSE,
SDMT, VFT and Stroop Color-Word test scores were divided into two groups using a median split.
A p value < 0.05 was considered statistically significant.

Because of a strong collinearity between the SDMT, VFT, and Stroop Color-Word test, a new va-
riable for executive cognitive function (ExCogn) was computed by averaging the 4 index z-scores
(i.e., subtracting the mean from an individual raw score and then dividing the difference by the
standard deviation).

Multiple logistic regression analysis, identified by a forward stepwise selection procedure,
was used to determine the independent correlates of apathy. For this analysis, the following
variables with p < 0.05 in the univariate regression analysis were used: sex, age, TFC score,
UHDRS-m score, use of antidepressants, use of neuroleptics, use of benzodiazepines, presence
of depression, MMSE score, and ExCogn score. The overall use of psychotropic medication was
not entered, because of the inclusion of the three medication subcategories.

Results

Sociodemographic and clinical characteristics of mutation carriers versus non-carriers

The sociodemographic, clinical, and neuropsychiatric characteristics of 152 Huntington’s disease
mutation carriers and 56 non-carriers are shown in Table 1. Mutation carriers were older and
had significantly more symptoms of apathy than non-carriers (Table 1). Mutation carriers also
had more often a formal DSM-IV diagnosis of depression compared to non-carriers. Assessment
of the CIDI was not possible in 12 mutation carriers because of severe cognitive impairment
(MMSE < 18 points). Using information of caregivers, medical reports and clinical impression
during the assessment, 2 of these 12 mutation carriers were diagnosed as depressed.

Mutation carriers with motor symptoms showed significantly more symptoms of apathy than
pre-motor symptomatic mutation carriers and non-carriers, and pre-motor symptomatic
mutation carriers showed significantly more symptoms of apathy than non-carriers (all p < 0.05)
(Figure 2).

Huntington’s disease mutation carriers with and without apathy

Forty-nine mutation carriers (32%) were considered apathetic (median AS score = 20 points;
IQR = 16 - 27), whereas 103 mutation carriers (68%) were not (median AS score = 7 points;
IQR =3 - 10) (Table 2).

Univariate regression analysis showed that, in comparison with non-apathetic mutation carriers,
apathetic subjects were more often male and older, had a lower TFC score, a higher UHDRS-m

total score, used more psychotropic medication, were diagnosed more often as depressed, and
showed worse global and executive cognitive function.

Table 1. Sociodemographic, clinical, and neuropsychiatric characteristics of Huntington’s disease
mutation carriers and non-carriers

Mutation carriers Non-carriers p value ¥
(n=152) (n=56)
Sociodemographic and clinical characteristics
Male gender (n, %) 68 (45%) 25 (45%) 1.00
Age (years = SD) 47.2+11.9 39.7+11.2 < 0.001
Higher level of education ° (n, %) 92 (61%) 42 (75%) 0.05
Married or with partner (n, %) 98 (65%) 46 (82%) 0.18
CAG repeats (number + SD) 44,1+3.1 21.0+4.8 < 0.00
Neuropsychiatric characteristics
AS ® (points, IQR) 10 (5 - 16) 4(2-6) < 0.001
AS 214 (n, %) 49 (32%) 0 -
DSM-IV € depression (n, %) 8 (5%) 0 -

Data are presented as n (%), mean ( SD) or median (interquartile range [IQR]) when appropriate. *p values by chi-square tests for categorical
data, by t-test for independent samples with normal distributions, or non-parametric Mann-Whitney U tests.

a Higher level of education: 2 12 years of education. b AS = Apathy Scale. €DSM-IV = Diagnostic Statistical Manual of mental disorders, Version IV.

Figure 2. Box plot showing Apathy Scale scores of non-carriers, pre-motor symptomatic and
motor symptomatic mutation carriers.
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The line within the box represents the median; the boundaries of the box represent the inter-quartile range, while the error bars represent the
10th and 90th percentile values. The three groups were significantly different with the non-parametric Kruskal-Wallis test (overall p < 0.001),

while all three groups differed from the other groups in Mann-Whitney tests in 3 post-hoc comparisons between two groups (all p < 0.05).

aseasip s,uoiSununy ui Aylede jo sajep440) - 9 ua1dey)d

85



86

Table 2. Sociodemographic, clinical, and neuropsychiatric characteristics as predictors of apathy
in Huntington’s disease mutation carriers

No apathy Apathy s Univariate p valuei
(n=103) (n=49) logistic
regression
OR (95% Cl)

Sociodemographic characteristics
Male (n, %) 40 (39%) 28 (57%) 2.10 (1.05-4.19) 0.04
Age (years + SD) 455+11.3 50.8+12.3 1.04 (1.01-1.07) 0.01
Higher level of education (n, %) 66 (64%) 26 (53%) 0.62 (0.31-1.24) 0.18
Married or with partner (n, %) 35 (34%) 19 (39%) 1.23(0.61-2.49) 0.56
Clinical characteristics
CAG repeats (number + SD) 440+3.1 442 +3.2 1.02 (0.92-1.14) 0.71
TFC? [< 11 points] (n, %) 39 (38%) 37 (76%) 5.06 (2.36-10.9) <0.001
UHDRS-m ® [> 15 points] (n, %) 43 (42%) 36 (74%) 4.02 (1.91-8.48) <0.001
Use of psychotropic medication (n, %) 27 (26%) 35 (71%) 7.04 (3.29-15.0) <0.001

- Antidepressants (n, %) 19 (18%) 24 (49%) 4.24 (2.01-8.98) <0.001

- Neuroleptics (n, %) 5 (5%) 13 (27%) 7.08 (2.36-21.3) <0.001

- Benzodiazepines (n, %) 14 (14%) 22 (45%) 5.18 (2.34-11.5) <0.001
Neuropsychiatric characteristics
AS € (points, IQR) 7 (3-10) 20 (16-27) - <0.001
DSM-IV ° depression (n, %) 1(1%) 7 (14%) 21.9(2.59-184) <0.001
MMSE © [< 27 points] (n, %) 49 (48%) 34 (69%) 2.60 (1.26-5.34) 0.01
SOMT f [< 34 points] (n, %) 41 (40%) 35 (71%) 3.78 (1.81-7.88) <0.001
VFT & [< 19 points] (n, %) 42 (41%) 34 (69%) 3.29 (1.60-6.79) 0.001
Stroop-Color [< 50 points] (n, %) 41 (40%) 33 (67%) 3.12 (1.53-6.38) 0.002
Stroop-Word [< 72 points] (n, %) 40 (39%) 36 (74%) 4.36 (2.07-9.21) <0.001
Stroop-Interference [< 29 points] (n, %) 41 (40%) 34 (69%) 3.43 (1.66-7.07) 0.001
ExCogn h [<0.05] (n, %) 42 (41%) 34 (69%) 3.29(1.60-6.79) 0.001

Data are n (%) or mean (+ SD) when appropriate.

0Odds ratio’s (OR) and the corresponding 95% confidence interval (Cl) are provided.

§ Apathy was defined as an Apathy Scale score > 14 points.

* P values by univariate logistic regression analysis, or non-parametric Mann-Whitney U tests.

@ TFC = Total Functional Capacity; 5 UHDRS-m = Unified Huntington’s Disease Rating Scale, motor section; © AS = Apathy Scale; 9 DSM-IV =
Diagnostic Statistical Manual of mental disorders, Version IV; © MMSE = Mini-Mental State Examination; fspmT = Symbol Digit Modality Test;
8 VFT = Verbal Fluency Test; n ExCogn = executive cognitive function defined by 5 index z-scores derived from SDMT, VFT, and Stroop tests).

TFC, UHDRS-m, MMSE, SDMT, VFT, Stroop tests, and ExCogn scores are divided into two groups using a median split.

Independent correlates of apathy in Huntington’s disease mutation carriers

Using logistic regression analysis male sex, higher use of both antidepressants and neuroleptics,
and the presence of depression were statistically significant independent correlates of apathy in
a multivariable analysis (Table 3a).

In addition, a sensitivity analysis was conducted to evaluate the robustness of our model and
to eliminate the possibility of confounding influences of depression on the correlates of apathy.
As described above, eight subjects had a formal diagnosis of depression according to the CIDI
(7 subjects in the apathetic group and 1 subject in the non-apathetic group), and 2 without
the CIDI assessment were clinically depressed (both in the apathetic group). After exclusion of
these 10 subjects with depression, higher use of antidepressants was no longer independently
associated with the presence of apathy. However, male sex and higher use of neuroleptics were
still independent predictors of apathy, together with lower TFC score, and higher use of benzo-
diazepines (Table 3b).

Table 3a. Independent predictors of apathy in 49 Huntington’s disease mutation carriers

No apathy Apathy p value ¥

Reference OR (95% Cl)

(n=103) (n=49)
Male sex 1.00 2.46 (1.05-5.78) 0.04
Use of antidepressants 1.00 2.72 (1.13 - 6.55) 0.03
Use of neuroleptics 1.00 4.40 (1.20-16.1) 0.03
Depression 1.00 23.84 (2.40 - 237) 0.007

Table 3b. Independent predictors of apathy in 41 Huntington’s disease mutation carriers, after
exclusion of 10 subjects with a depression

No apathy Apathy p value ¥

Reference OR (95% Cl)

(n=102) (n=40)
Male sex 1.00 2.73 (1.15- 6.50) 0.02
TFC score 1.00 2.88(1.18-7.07) 0.02
Use of neuroleptics 1.00 3.64 (1.01-13.1) 0.048
Use of benzodiazepines 1.00 2.91(1.07-7.86) 0.04

Odds ratio’s (OR) and the corresponding 95% confidence intervals (Cl) are provided.
* P values by multivariate forward logistic regression.

TFC = Total Functional Capacity.
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Discussion

The results of our study confirm that apathy frequently occurs in Huntington’s disease with a
prevalence of 32% in mutation carriers compared to 0% in non-carriers. Mutation carriers with
apathy were more likely to be male, of older age, and were using more psychotropic medication.
When comparing mutation carriers with apathy to those without apathy, significantly more
depression, worse total functioning with more severe motor and cognitive symptoms, and
increased use of psychotropic medication was shown. After exclusion of mutation carriers with
depression, the independent associations with the presence of apathy in Huntington’s disease
mutation carriers were male sex, worse global functioning, higher use of neuroleptics, and
higher use of benzodiazepines.

Apathy and depression

The relationship between apathy and depression varies across diagnostic groups and depends
on assessment tools used.”” Apathy can be a clinical sign of depression, but can also occur
independently. In Huntington’s disease, apathy has been shown to be associated with the

112627 Contrary to our findings, one other

presence of depressed mood,® but inconsistently.
study using the CIDI found no association between a formal diagnosis of depression and apathy
in patients with traumatic brain injury.?® In another study applying a factor analysis of the
Montgomery and Asberg Depression Rating Scale (MADRS)? in patients with acquired brain
damage, ‘negative symptoms’ of depression were highly associated with apathy, whereas

‘depressed mood’ or ‘somatic symptoms’ were not.*

Apathy and the use of psychotropic medication

The presence of apathy was associated with higher use of different types of psychotropic
medication. The association with the use of antidepressants — not surprisingly — disappeared
after the exclusion of subjects with depression. Higher use of neuroleptics remained
independently predictive, together with higher use of benzodiazepines. Since this study has
a cross-sectional design, we cannot conclude whether the use of psychotropic medication is
a cause or consequence of apathy. In clinical practice, antidepressants may be prescribed as a
treatment for apathy, but in our study their use seems to be related to presence of depression.
Development of apathy as a side-effect of the use of neuroleptics and benzodiazepines is very
well possible, due to their blunting and sedative effects, which may result in lethargy and fatigue.

Furthermore, distinguishing apathy from depression is of clinical importance because of
potential differences in the use of pharmacological and non-pharmacological interventions.
Pharmacotherapy for depression may improve the clinical profile, but can also have a
counteractive effect on apathy.** For example, serotonin reuptake inhibitors may increase
apathy and withdrawal from engagement with the environment.*

To date, no specific treatments for apathy are known. Preliminary studies suggest that apathy

may respond to pharmacotherapy with stimulants, dopamine agonists, acetylcholinesterase

inhibitors, or NMDA-receptor antagonists.****

Apathy and cognitive function

Using univariate analysis we found an association between presence of apathy and worse
cognitive function. This result is in line with a previous study among patients with early
Huntington’s disease, that found severe deficits in attention, executive function, and episodic
memory to be related to apathy.®® In other neurodegenerative disorders, an association
between apathy and cognitive dysfunction has also been described. For example, apathy
correlated with initiation-perseveration in subjects with progressive supranuclear palsy,*® and
a correlation between apathy and worse performance on several cognitive tests among which
executive cognitive function in Parkinson’s disease has been reported.”’ Also, in Alzheimer’s
disease, patients with apathy performed worse on the SDMT and the Stroop-Interference
test, than those without apathy.”” In patients with dementia and apathy, a faster cognitive and
functional decline has been found compared to patients without apathy.** In an earlier study,®
we found significantly more apathy in advanced disease stage. Therefore, apathy may be a
sign of disease progression in Huntington’s disease, including progressive motor and cognitive
impairments, and worse global functioning, but longitudinal studies are needed to investigate
precise relationships.

The strengths of this study are a relatively large study population with Huntington’s disease,
the use of a comparison group, and the use of specific and validated measurement tools in
a standardized interview. However, there are some limitations that warrant discussion. First,
this study involved the analysis of cross-sectional data which precludes conclusions about the
direction of causality. Second, as discussed before, assessment of the AS was done during a
clinical interview with the mutation carrier and an informant, whereas the CIDI was assessed
in absence of the informant. This may have reduced the validity of the CIDI assessment,
as Huntington’s disease patients may have a lack of insight into their own behavior and
feelings. Another limitation was that some of the explanatory variables were rather strongly
intercorrelated and that the automated variable selection method in the logistic regression may
therefore have produced models of somewhat limited stability. Further, all subjects volunteered
to participate in this study, which may have led to an underestimation of the prevalence of
apathy in Huntington’s disease patients due to selection bias, as subjects who did not respond
to the invitation to participate in the study may have been more apathetic.

We conclude that apathy is highly prevalent in Huntington’s disease and is strongly associated
with the presence of depression, worse global functioning, and the use of psychotropic
medication (especially neuroleptics and benzodiazepines). Therefore, we advise to evaluate the
use of all psychotropic medications to exclude an iatrogenic cause of apathy.

aseasip s,uoiSununy ui Aylede jo sajep440) - 9 ua1dey)d

89



90

References

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

Walker FO: Huntington’s disease. Lancet 2007; 369:218-228

Kulisevsky J, Litvan |, Berthier ML, Pascual-Sedano B, Paulsen JS, Cummings JL: Neuropsychiatric
assessment of Gilles de la Tourette patients: comparative study with other hyperkinetic and hypokinetic
movement disorders. Mov Disord 2001; 16:1098-1104

Paulsen JS, Ready RE, Hamilton JM, Mega MS, Cummings JL: Neuropsychiatric aspects of Huntington’s
disease. J Neurol Neurosurg Psychiatry 2001; 71:310-314

Craufurd D, Thompson JC, Snowden JS: Behavioural changes in Huntington’s disease. Neuropsychiatry
Neuropsychol Behav Neurol 2001; 14:219-226

van Duijn E, Kingma EM, van der Mast RC: Psychopathology in verified Huntington’s disease gene
carriers. ) Neuropsychiatry Clin Neurosci 2007; 19:441-448

Kingma EM, van Duijn E, Timman R, van der Mast RC, Roos RAC.: Behavioural problems in Huntington’s
disease using the Problem Behaviours Assessment. Gen Hosp Psychiatry 2008; 30:155-161

Marin RS: Apathy: a neuropsychiatric syndrome. J Neuropsychiatry Clin Neurosci 1991; 3:243-254

van Reekum R, Stuss DT, Ostrander L: Apathy: why care? J Neuropsychiatry Clin Neurosci 2005; 17:7-19
Starkstein SE, Leentjes AFG: The nosological position of apathy in clinical practice. J Neurol Neurosurg
Psychiatry 2008; 79:1088-1092

Robert P, Onyike CU, Leentjens AFG, Dujardin K, Aalten P, Starkstein S, Verhey FRJ, Yessavage J,

Clement JP, Drapier D, Bayle F, Benoit M, Boyer P, Lorca PM, Thibaut F, Gauthier S, Grossberg G, Vellas B,
Byrne J: Proposed diagnostic criteria for apathy in Alzheimer’s disease and other neuropsychiatric
disorders. Eur Psychiatry 2009; 24:98-104

Boyle PA, Malloy PF, Salloway S, Cahn-Weiner DA, Cohen R, Cummings JL: Executive dysfunction and
apathy predict functional impairment in Alzheimer disease. Am J Geriatr Psychiatry 2003; 11:214-221
Starkstein SE, Petrarca G, Chemerinski E, Kremer J: Syndromic validity of apathy in Alzheimer’s disease.
Am J Psychiatry 2001; 158:872-877

Hamilton JM, Salmon DP, Corey-Bloom J, Gamst A, Paulsen JS, Jerkins S, Jacobson MW, Peavy G:
Behavioural abnormalities contribute to functional decline in Huntington’s disease. J Neurol Neurosurg
Psychiatry 2003; 74:120-122

van Duijn, E, Kingma EM, Timman R, Zitman FG, Tibben A, Roos RAC, van der Mast RC: Cross-sectional
study on prevalences of psychiatric disorders in mutation carriers of Huntington’s disease compared with
mutation-negative first-degree relatives. J Clin Psychiatry 2008; 69:1804-1810

Starkstein SE, Mayberg HS, Preziosi TJ, Andrezejewski P, Leiguarda R, Robinson RG: Reliability, validity,
and clinical correlates of apathy in Parkinson’s disease. J Neuropsychiatry Clin Neurosci 1992; 4:134-139
Kirsch-Darrow L, Fernandez HF, Marsiske M, Okun MS, Bowers D: Dissociating apathy and depression in
Parkinson disease. Neurology 2006; 67:33-38

Huntington Study Group: Unified Huntington’s Disease Rating Scale: reliability and consistency. Mov
Disord 1996; 11:136-142

Shoulson I, Fahn S: Huntington disease: clinical care and evaluation. Neurology 1979; 29:1-3

Diagnostic and Statistical Manual of Mental Disorders, 4th edition, Washington, DC, American Psychiatric
Association, 2000

Composite International Diagnostic Interview. Copyright© World Health Organization, 1997
(translation: ter Smitten MH, Smeets RMW, van den Brink W, 1998)

Folstein MF, Folstein SE, McHugh PR: Mini-Mental State: a practical method for grading the cognitive
state of patients for the clinician. J Psychiatr Res 1975; 12:189-198

22.

23.

24,
25.

26.

27.
28.

29.

30.

31

32.

33.
34,

35.

36.

37.

Smith A: The Symbol Digit Modalities Test: a neuropsychologic test for economic screening of learning
and other cerebral disorders. Learn Disord 1968; 3:83-91

Hodges JR: Initiation: verbal fluency tests, in Cognitive assessment for clinicians. Oxford, Oxford
University Press, 2003, pp 118-119

Stroop JR: Studies of interference in serial verbal reactions. J Exp Psychol 1935; 18:643-662

Starkstein SE, Ingram L, Garau ML, Mizrahi R: On the overlap between apathy and depression in
dementia. J Neurol Neurosurg Psychiatry 2005; 76:1070-1074

Levy LM, Cummings JL, Fairbanks LA, Masterman D, Miller BL, Craig AH, Paulsen JS, Litvan I: Apathy is not
depression. J Neuropsychiatry Clin Neurosci 1998; 10:314-319

Pluck GC, Brown RG: Apathy in Parkinson’s disease. J Neurol Neurosurg Psychiatry 2002; 73:636-642
Al-Adawi S, Dorvlo ASS, Burke DT, Huynh CC, Jacob L, Knight R, Shah MK, Al-Hussaini A: Apathy and
depression survivors of traumatic brain injury. J Neuropsychiatry Clin Neurosci 2004; 16:435-442
Montgomery SA, Asberg M: A new depression scale designed to be sensitive to change. Br J Psychiatry
1979; 134:382-289

Andersson S, Krogstad JM, Finset A: Apathy and depressed mood in acquired brain damage: relationship
to lesion localization and psychophysiological reactivity. Psychol Med 1999; 29:447-456

Benoit M, Andrieu S, Lechowski L, Gillette-Guyonnet S, Robert PH, Vellas B, the REAL-FR Group: Apathy
and depression in Alzheimer’s disease are associated with functional deficit and psychotropic
prescription. Int J Geriatr Psychiatry 2008; 23:409-414

Hoehn-Saric R, Lipsey JR, McLeod DR: Apathy and indifference in patients on fluvoxamine and fluoxetine.
J Clin Psychopharmacol 1990; 10:343-345

Orr WB: Apathy in the older adults. Why you should care. Geriatrics 2004; 59:34-36

Starkstein, SE, Jorge R, Mizrahi R, Robinson RG: A prospective longitudinal study of apathy in Alzheimer’s
disease. J Neurol Neurosurg Psychiatry 2006; 77:8-11

Baudic S, Maison P, Dolbeau G, Boissé M-F, Bartolomeo P, Dalla Barba G, Traykov L, Bachoud-Lévi A-C:
Cognitive impairment related to apathy in early Huntington’s disease. Dement Geriatr Cogn Disord 2006;
21:316-321

Mendez MF, Adams NL, Lewandowski KS: Neurobehavioral changes associated with caudate lesions.
Neurology 1989; 39:349-354

McPherson S, Fairbanks L, Tiken S, Cummings JL, Back-Madruga C: Apathy and executive function in
Alzheimer’s disease. J Int Neuropsychol Soc 2002; 8:373-381

aseasip s,uoiSununy ui Aylede jo sajep440) - 9 ua1dey)d

91



