
Correlates of Apathy in
Huntington’s Disease
E. van Duijn, M.D., Ph.D.
N. Reedeker, M.D.
E. J. Giltay, M.D., Ph.D.
R. A. C. Roos, M.D., Ph.D.
R. C. van der Mast, M.D., Ph.D.

The authors aim to study prevalence and clinical
correlates of apathy in Huntington’s disease.
Apathy was defined as an Apathy Scale score
�14 points in 152 Huntington’s disease muta-
tion carriers and 56 noncarriers. Correlates of
apathy were analyzed cross-sectionally in muta-
tion carriers using multivariable logistic regres-
sion analysis. Forty-nine (32%) Huntington’s
disease mutation carriers showed apathy com-
pared to none of the noncarriers. After exclusion
of 10 depressed patients, apathy was indepen-
dently associated with male sex, worse global
functioning, and higher use of neuroleptics and
benzodiazepines.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2010; 22:287–294)

Huntington’s disease is an autosomal dominant,
neurodegenerative disorder resulting from an ex-

panded trinucleotide cytosine-adenine-guanine (CAG)
repeat (�36 glutamines), coding for the mutant protein
huntingtin on chromosome 4p16.3.1 Symptomatic treat-
ment 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 function-
ing, and patients ultimately become totally dependent
on the help of others.

Apathy is a common neuropsychiatric feature of Hun-
tington’s disease.2–4 Reported prevalence of apathy in
Huntington’s disease varies from 34% to 76%, depending
on disease stages examined and assessment methods
used,5 and its prevalence and severity increase with dis-
ease progression.6 Apathy has been described both as a
symptom (i.e., of mood disorder, altered level of con-
sciousness, or cognitive impairment) and as a syn-
drome.7,8 An apathy syndrome is defined as a disorder of
motivation, with loss of or diminished goal-directed be-
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havior, cognitive activity, and/or emotion, as well as func-
tional impairments that are attributable to the apathy.9,10

Clinically, apathy has been related to decline in activities
of daily living causing a great burden of disease and dis-
tress in caregivers,11 also after adjusting for the presence
of motor and cognitive deficits.12,13

In the present study, we aimed to assess the prev-
alence of apathy in Huntington’s disease mutation
carriers and comparison noncarriers. Furthermore,
we investigated sociodemographic, clinical and neu-
ropsychiatric correlates of apathy comparing Hun-
tington’s disease mutation carriers with apathy to
those without apathy.

METHODS

Participants
Between May 2004 and August 2006, Huntington’s dis-
ease mutation carriers were recruited from the outpatient
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.14 In short, of 361 known subjects, 45 outpa-
tients 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 noncar-
riers were included in the present analysis. All subjects
gave written informed consent. The study was ap-
proved by the Medical Ethical Committee of the Leiden
University Medical Center.

Instruments

Assessment of Apathy Apathy was assessed using the
semistructured Apathy Scale (Figure 1).15 The Apathy

FIGURE 1. Apathy Scale—Patient Version

Apathy Scale—Patient Version

  

1 Are you interested in learning new things? 3 2 1 0

2 Does anything interest you? 3 2 1 0

3 Does someone have to tell you what to do each day? 0 1 2 3

4 Are you concerned about your condition? 3 2 1 0

5 Are you indifferent to things? 0 1 2 3

6 Do you put much effort into things? 3 2 1 0

7 Are you always looking for something to do? 3 2 1 0

8 Do you have plans and goals for the future? 3 2 1 0

9 Do you have motivation? 3 2 1 0

10 Do you have energy for daily activities? 3 2 1 0

11 Are you unconcerned with many things? 0 1 2 3

12 Do you need a push to get started on things? 0 1 2 3

13 Are you neither happy nor sad, just in between, 
 no matter what happens? 0 1 2 3

14 Would you consider yourself to be apathetic? 0 1 2 3

not at 
all slightly some a lot
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Scale is a modified version of the Apathy Evaluation
Scale7 and consists of 14 questions read by the inter-
viewer, measuring different features of apathy in the 2
weeks prior to the interview. As patients with apathy
often lack insight into their behavior, we also used care-
givers’ information. The subject and his or her infor-
mant are provided with four possible answers: not at
all, slightly, some, and a lot. The total score of the
Apathy Scale ranges from 0–42 points, with higher
scores indicating greater apathy. The Apathy Scale has
shown good interrater reliability and good test-retest
reliability, as well as high internal consistency in pa-
tients with Parkinson’s disease.15 We used an Apathy
Scale total score �14 points to characterize subjects as
apathetic, and those scoring below this cutoff score as
nonapathetic.15,16

Sociodemographic and Clinical Characteristics Informa-
tion on sociodemographic and clinical characteristics of
mutation carriers and comparison subjects was col-
lected in a standardized manner. Global functioning
was assessed with the Total Functional Capacity scale
of the Unified Huntington’s Disease Rating Scale
(UHDRS).17 The Total Functional Capacity scale con-
sists 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).18

Assessment of Motor Function Neurological examina-
tion was done by a neurologist with experience in Hun-
tington’s disease, blind for the genetic status of the
subject and according to the motor section of the
UHDRS.17 The UHDRS-motor consists of 15 items and
several subitems that are rated on a scale from 0 (nor-
mal) to 4 (severe) points. The total UHDRS-motor 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-motor was used
to define subjects as premotor symptomatic (confidence
level score �0 or 1 point) or motor symptomatic (con-
fidence 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 dysthy-
mia) according to the criteria of the DSM-IV.19 Psychi-
atric 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 nondis-
closure could considerably influence subjects’ answer-
ing 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 accord-
ing to DSM-IV criteria.20 The CIDI was not adminis-
tered in subjects with a 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 re-
ports, and information of caregivers.

Neuropsychological Assessment The MMSE, Symbol
Digit Modalities Test (SDMT), Verbal Fluency Test,
and Stroop Color and Word Tests were administered
to assess cognitive function.

The MMSE consists of 11 items and has been found to
be reliable and valid in assessing global cognitive func-
tion. Scoring range of the MMSE is 0–30 points with

FIGURE 2. Apathy Scale Scores (Median and IQR) of
Noncarriers and Premotor 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 three post-hoc comparisons
between two groups (all p�0.05).
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lower scores indicating worse global cognitive perfor-
mance.21

The SDMT examines attention, working memory,
and visuo-verbal substitution speed.22 Subjects have
90 seconds to write down the number that matches
each of the geometric figures, which are printed on
several lines.

The Verbal Fluency Test is sensitive to frontal exec-
utive dysfunction and subtle degrees of semantic mem-
ory impairment.23 Subjects are instructed to generate as
many words as possible in 1 minute. A total Verbal
Fluency Test score of less than 30 words is considered
abnormal.

The Stroop Color and Word Test was used to mea-
sure 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).24

For each condition the subject had 45 seconds, and the
total of all right answers was scored, with maximum
100 points per condition.

Statistical Analyses
Data are presented as n (%), mean (� SD) or median
(interquartile range [IQR], i.e., 25th to 75th percentiles)
when appropriate. Chi-square tests for categorical data,
t tests for independent samples with normal distribu-
tions, or nonparametric Mann-Whitney U tests were
conducted to compare mutation carriers and noncarri-
ers. Mutation carriers with and without apathy were
compared to determine correlates of apathy using uni-
variate logistic regression analyses. Odds ratios (OR)
and their corresponding 95% confidence interval (CI)
were computed. Total Functional Capacity, UHDRS-
motor, MMSE, SDMT, Verbal Fluency Test, and Stroop
Color and Word Test scores were divided into two
groups using a median split. A p value of �0.05 was
considered statistically significant.

Because of a strong collinearity between the Symbol
Digit Modalities Test, Verbal Fluency Test, and Stroop
Color and Word Test, a new variable for executive cog-
nitive function 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 stan-
dard deviation).

Multiple logistic regression analysis, identified by a
forward stepwise selection procedure, was used to de-
termine the independent correlates of apathy. For this
analysis, the following variables with p value �0.05 in
the univariate regression analysis were used: sex, age,

Total Functional Capacity score, UHDRS-motor score,
use of antidepressants, use of neuroleptics, use of ben-
zodiazepines, presence of depression, MMSE score, and
executive cognitive function score. The overall use of
psychotropic medication was not entered, because of
the inclusion of the three medication subcategories. Sta-
tistical analysis was carried out by means of the SPSS
for Windows, release 16.0.

RESULTS

Sociodemographic and Clinical Characteristics The socio-
demographic, clinical, and neuropsychiatric character-
istics of 152 Huntington’s disease mutation carriers and
56 noncarriers are shown in Table 1. Mutation carriers
were older and had significantly more symptoms of
apathy than noncarriers (Table 1). Mutation carriers
also had more often a formal DSM-IV diagnosis of de-
pression compared to noncarriers. Assessment of the
CIDI was not possible in 12 mutation carriers because of
severe cognitive impairment (MMSE score �18 points).
Using information of caregivers, medical reports and
clinical impression during the assessment, two of these
12 mutation carriers were diagnosed as depressed.

Mutation carriers with motor symptoms showed sig-
nificantly more symptoms of apathy than premotor
symptomatic mutation carriers and noncarriers, and
premotor symptomatic mutation carriers showed sig-
nificantly more symptoms of apathy than noncarriers
(overall p�0.001) (Figure 2).

TABLE 1. Sociodemographic, Clinical, and Neuropsychiatric
Characteristics of Huntington’s Disease in Mutation
Carriers and Non-Carriers

Mutation
Carriers
(n�152)

Noncarriers
(n�56)

Sociodemographic and
clinical characteristics

n % n % p

Male gender 68 45 25 45 1.00
Higher level of educationa 92 61 42 75 0.05
Married or with partner 98 65 46 82 0.18

Neuropsychiatric
characteristics

Apathy Scale score � 14 49 32 0 0 –
DSM-IV depression 8 5 0 0 –

SD SD p
Age (years) 47.2 11.9 39.7 11.2 �0.001
CAG repeats (number) 44.1 3.1 21.0 4.8 �0.001

IQR IQR p
Apathy Scale (points) 10 5–16 4 2–6 �0.001

aHigher education �12 years of education
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Huntington’s Disease Mutation Carriers With and Without
Apathy Forty-nine mutation carriers (32%) were con-
sidered apathetic (median Apathy Scale score �20
points; IQR�16–27), whereas 103 mutation carriers
(68%) were not (median Apathy Scale score �7 points;
IQR�3–10) (Table 2).

Univariate regression analysis showed that, in com-
parison with nonapathetic mutation carriers, apathetic
subjects were more often male and older, had a lower
Total Functional Capacity score, had a higher UHDRS-
motor total score, used more psychotropic medication,
were diagnosed more often as depressed, and showed
worse global and executive cognitive function.

Independent Correlates of Apathy in Huntington’s Disease
Mutation Carriers Using logistic regression analysis,
male sex, higher use of both antidepressants and neu-
roleptics, and the presence of depression were statisti-
cally significant independent correlates of apathy in a
multivariable analysis (Table 3).

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 (seven subjects in the apathetic group and
one subject in the nonapathetic group), and two with-
out the CIDI assessment were clinically depressed (both
in the apathetic group). After exclusion of these 10 sub-
jects with depression, higher use of antidepressants was
no longer independently associated with the presence
of apathy. However, male sex and higher use of neuro-
leptics were still independent predictors of apathy, to-

TABLE 2. Sociodemographic, Clinical, and Neuropsychiatric Characteristics as Predictors of Apathy in Huntington’s Disease Mutation
Carriers

No Apathy
(n�103) Apathy (n�49)

Univariate Logistic
Regression

Sociodemographic Characteristics n % n % OR 95% CI p
Male 40 39 28 57 2.10 1.05–4.19 0.04
Higher level of education 66 64 26 53 0.62 0.31–1.24 0.18
Married or with partner 35 34 19 39 1.23 0.61–2.49 0.56

Clinical Characteristics n % n % OR 95% CI p
TFC (�11 points) 39 38 37 76 5.06 2.36–10.9 �0.001
UHDRS-m (�15 points) 43 42 36 74 4.02 1.91–8.48 �0.001
Use of psychotropic medication 27 26 35 71 7.04 3.29–15.0 �0.001

Antidepressants 19 18 24 49 4.24 2.01–8.98 �0.001
Neuroleptics 5 5 13 27 7.08 2.36–21.3 �0.001
Benzodiazepines 14 14 22 45 5.18 2.34–11.5 �0.001

Neuropsychiatric Characteristics n % n % OR 95% CI p
DSM-IV depression 1 1 7 14 21.9 2.59–184 �0.001
MMSE (�27 points) 49 48 34 69 2.60 1.26–5.34 0.01
SDMT (�34 points) 41 40 35 71 3.78 1.81–7.88 �0.001
VFT (�19 points) 42 41 34 69 3.29 1.60–6.79 0.001
Stroop-Color (�50 points) 41 40 33 67 3.12 1.53–6.38 0.002
Stroop-Word (�72 points) 40 39 36 74 4.36 2.07–9.21 �0.001
Stroop-Interference (�29 points) 41 40 34 69 3.43 1.66–7.07 0.001
ExCogn (�0.05) 42 41 34 69 3.29 1.60–6.79 0.001

SD OR 95% CI p
Age (years) 45.5 11.3 50.8 12.3 1.04 1.01–1.07 0.01
CAG repeats (number) 44.0 3.1 44.2 3.2 1.02 0.92–1.14 0.71

IQR IQR OR 95% CI p
Apathy Scale (points) 7 3–10 20 16–27 – �0.001

TFC�Total Functional Capacity; UHDRS-m�Unified Huntington’s Disease Rating Scale, motor scale; MMSE�Mini-Mental State Examination;
SDMT�Symbol Digit Modalities Test; VFT�Verbal Fluency Test; ExCogn�executive cognitive function

TABLE 3. Independent Predictors of Apathy in 49 Huntington’s
Disease Mutation Carriers

No
Apathy
(n�103) Apathy (n�49)

Reference Odds Ratio 95% CI p

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
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gether with lower Total Functional Capacity score and
higher use of benzodiazepines (Table 4).

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 noncarri-
ers. Mutation carriers with apathy were more likely to
be male, of older age, and using more psychotropic
medication. When comparing mutation carriers with
apathy to those without apathy, significantly more de-
pression, worse total functioning with more severe mo-
tor and cognitive symptoms, and increased use of psy-
chotropic medication were shown. After exclusion of
mutation carriers with depression, the independent as-
sociations 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 apa-
thy and depression varies across diagnostic groups and
depends on assessment tools used.25 Apathy can be a
clinical sign of depression but can also occur indepen-
dently. In Huntington’s disease, apathy has been shown
to be associated with the presence of depressed mood,3

but inconsistently.11,26,27 Contrary to our findings, one
other study using the CIDI found no association be-
tween a formal diagnosis of depression and apathy in
patients with traumatic brain injury.28 In another study
applying a factor analysis of the Montgomery and
Åsberg Depression Rating Scale29 in patients with ac-
quired brain damage, “negative symptoms” of depres-
sion were highly associated with apathy, whereas “de-
pressed mood” or “somatic symptoms” were not.30

Apathy and the Use of Psychotropic Medication The pres-
ence of apathy was associated with higher use of
different types of psychotropic medication. The asso-
ciation with the use of antidepressants—not surpris-
ingly— 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 can-
not conclude whether the use of psychotropic medica-
tion is a cause or consequence of apathy. In clinical
practice, antidepressants may be prescribed as a treat-
ment for apathy, but in our study their use seems to be
related to presence of depression. Development of ap-
athy 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 leth-
argy and fatigue.

Furthermore, distinguishing apathy from depression
is of clinical importance because of potential differ-
ences in the use of pharmacological and nonpharma-
cological interventions. Pharmacotherapy for depres-
sion may improve the clinical profile but can also have
a counteractive effect on apathy.31 For example, seroto-
nin reuptake inhibitors may increase apathy and with-
drawal from engagement with the environment.32

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 an-
tagonists.33,34

Apathy and Cognitive Function Using univariate analy-
sis 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 Hunting-
ton’s disease that found severe deficits in attention, ex-
ecutive function, and episodic memory to be related to
apathy.35 In other neurodegenerative disorders, an as-
sociation between apathy and cognitive dysfunction
has also been described. For example, apathy correlated
with initiation-perseveration in subjects with progres-
sive supranuclear palsy,36 and a correlation between
apathy and worse performance on several cognitive
tests measuring executive cognitive function in Parkin-
son’s disease has been reported.27 Also, in Alzheimer’s
disease, patients with apathy performed worse on the
SDMT and the Stroop-Interference test than those with-
out apathy.37

TABLE 4. Independent Predictors of Apathy in 40 Huntington’s
Disease Mutation Carriers, After Exclusion of 10
Patients With Depression

No
Apathy
(n�102) Apathy (n�40)

Reference Odds Ratio 95% CI p

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

TFC�Total Functional Capacity
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In patients with dementia and apathy, a faster cogni-
tive and functional decline has been found compared to
patients without apathy.34 In an earlier study,6 we
found significantly more apathy in advanced stage
Huntington’s disease. Therefore, apathy may be a sign
of disease progression in Huntington’s disease, includ-
ing 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 com-
parison group, and the use of specific and validated
measurement tools in a standardized interview. How-
ever, 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 Apathy Scale 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 auto-
mated variable selection method in the logistic regres-
sion 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 Hun-
tington’s disease patients due to selection bias, as sub-
jects who did not respond to the invitation to partici-
pate in the study may have been more apathetic.

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

References

1. Walker FO: Huntington’s disease. Lancet 2007; 369:218–228
2. Kulisevsky J, Litvan I, Berthier ML, et al: Neuropsychiatric

assessment of Gilles de la Tourette patients: comparative
study with other hyperkinetic and hypokinetic movement dis-
orders. Mov Disord 2001; 16:1098–1104

3. Paulsen JS, Ready RE, Hamilton JM, et al: Neuropsychiatric
aspects of Huntington’s disease. J Neurol Neurosurg Psychi-
atry 2001; 71:310–314

4. Craufurd D, Thompson JC, Snowden JS: Behavioral changes
in Huntington’s disease. Neuropsychiatry Neuropsychol Be-
hav Neurol 2001; 14:219–226

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

6. Kingma EM, van Duijn E, Timman R, et al: Behavioral prob-
lems in Huntington’s disease using the Problem Behaviors
Assessment. Gen Hosp Psychiatry 2008; 30:155–161

7. Marin RS: Apathy: a neuropsychiatric syndrome. J Neuropsy-
chiatry Clin Neurosci 1991; 3:243–254

8. van Reekum R, Stuss DT, Ostrander L: Apathy: why care?
J Neuropsychiatry Clin Neurosci 2005; 17:7–19

9. Starkstein SE, Leentjes AFG: The nosological position of apa-
thy in clinical practice. J Neurol Neurosurg Psychiatry 2008;
79:1088–1092

10. Robert P, Onyike CU, Leentjens AFG, et al: Proposed diag-
nostic criteria for apathy in Alzheimer’s disease and other
neuropsychiatric disorders. Eur Psychiatry 2009; 24:98–104

11. Boyle PA, Malloy PF, Salloway S, et al: Executive dysfunction
and apathy predict functional impairment in Alzheimer dis-
ease. Am J Geriatr Psychiatry 2003; 11:214–221

12. Starkstein SE, Petrarca G, Chemerinski E, et al: Syndromic

validity of apathy in Alzheimer’s disease. Am J Psychiatry
2001; 158:872–877

13. Hamilton JM, Salmon DP, Corey-Bloom J, et al: Behavioral
abnormalities contribute to functional decline in Huntington’s
disease. J Neurol Neurosurg Psychiatry 2003; 74:120–122

14. van Duijn E, Kingma EM, Timman R, et al: Cross-sectional
study on prevalence of psychiatric disorders in mutation car-
riers of Huntington’s disease compared with mutation-nega-
tive first-degree relatives. J Clin Psychiatry 2008; 69:1804–1810

15. Starkstein SE, Mayberg HS, Preziosi TJ, et al: Reliability, va-
lidity, and clinical correlates of apathy in Parkinson’s disease.
J Neuropsychiatry Clin Neurosci 1992; 4:134–139

16. Kirsch-Darrow L, Fernandez HF, Marsiske M, et al: Dissoci-
ating apathy and depression in Parkinson disease. Neurology
2006; 67:33–38

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

18. Shoulson I, Fahn S: Huntington disease: clinical care and eval-
uation. Neurology 1979; 29:1–3

19. American Psychiatric Association: Diagnostic and Statistical
Manual of Mental Disorders, 4th ed. Washington, DC, Amer-
ican Psychiatric Association, 2000

20. World Health Organization: Composite International Diag-
nostic Interview. Geneva, World Health Organization, 1997
(translation: ter Smitten MH, Smeets RMW, van den Brink W,
1998)

21. 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. Smith A: The Symbol Digit Modalities Test: a neuropsycho-

VAN DUIJN et al.

J Neuropsychiatry Clin Neurosci 22:3, Summer 2010 http://neuro.psychiatryonline.org 293



logic test for economic screening of learning and other cere-
bral disorders. Learn Disord 1968; 3:83–91

23. Hodges JR: Initiation: verbal fluency tests, in Cognitive As-
sessment for Clinicians. Oxford, UK, Oxford University Press,
2003, pp 118–119

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

25. Starkstein SE, Ingram L, Garau ML, et al: On the overlap
between apathy and depression in dementia. J Neurol Neu-
rosurg Psychiatry 2005; 76:1070–1074

26. Levy LM, Cummings JL, Fairbanks LA, et al: Apathy is not
depression. J Neuropsychiatry Clin Neurosci 1998; 10:314–319

27. Pluck GC, Brown RG: Apathy in Parkinson’s disease. J Neurol
Neurosurg Psychiatry 2002; 73:636–642

28. Al-Adawi S, Dorvlo ASS, Burke DT, et al: Apathy and depres-
sion survivors of traumatic brain injury. J Neuropsychiatry
Clin Neurosci 2004; 16:435–442
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