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Individuals with manifest Huntington’s disease
(HD) were interviewed with regard to the pres-
ence, frequency, and severity of depression symp-
toms to better characterize depressed mood across
the disease course in HD. Rates of depression
were more than twice that found in the general
population. One-half reported that they had
sought treatment for depression, and more than
10% reported having at least one suicide attempt.
The proportion of HD patients endorsing signifi-
cant depression diminished with disease progres-
sion. Despite the public health impact of depres-
sion, available treatments are underutilized in
HD, and research is needed to document the effi-
cacy and effectiveness of standard depression
treatments in this population.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2005; 17:496–502)

Depression is one of the most common psychiatric
disorders in the general population and a leading

cause of disability, costing an estimated $44 billion per
year.1 The presence of depression contributes to medical
morbidity, mortality, personal suffering, family disrup-
tion, and cost of care.2,3 Even mild depression can affect
emotional, social, and occupational functioning. Despite
the public health impact of depression, available, and
even efficacious, treatments are underutilized or incor-
rectly utilized.4–7 The importance of undiagnosed and
untreated depression has become of such prominence in
the United States that the Agency for Healthcare Re-
search developed a U.S. Preventive Services Task Force
to recommend clinical practice guidelines for compre-
hensive depression screening in general medical prac-
tice.

Depression is a common feature of many progressive,
terminal illnesses. One study showed that patients with
any medical diagnosis were twice as likely to have de-
pression than patients without a medical diagnosis.8

Rates of depression in neurological diseases have long
been recognized as higher than expected, however, and
much debate has ensued about the possible biological
versus reactive components of this depression. For in-
stance, lifetime rates of depression in patients with Par-
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kinson’s disease (PD) approach 70%,9 and depression in
PD is associated with greater cognitive impairment,10

more rapid disease progression,9 and increased disabil-
ity.11

Whereas contributions to the development of depres-
sion in brain disease are multifactorial and likely include
psychosocial factors (i.e., adjustment to a terminal
illness and increased disability), the neuropathophy-
siology of depression suggests a preeminent role for bio-
logical mechanisms. Mood disorders are often associ-
ated with basal ganglia abnormality12,13 or damage
acquired through stroke,14 traumatic brain injury15 de-
velopmental disorders,16 or degenerative disease.17–19

Hence, further exploration of depression in brain (par-
ticularly basal ganglia) diseases may offer insight into
mechanisms of depression.

Huntington’s disease (HD) is an autosomal-dominant
terminal illness characterized by deterioration in motor,
cognitive, and emotional function. The disease is caused
by an abnormal number of repeats of the trinucleotide
sequence cytosine-adenine-guanine (CAG) in the gene
IT-15 on chromosome 4. CAG repeats of more than 36
result in HD if an individual lives a normal lifespan.
Longer CAG repeats are associated with earlier disease
onset. Estimates of the prevalence of depression in
Huntington’s disease (HD) vary widely, ranging from
9% to 63%20 with several studies suggesting rates be-
tween 40 and 50%.21,22 Despite widespread occurrence,
depression in HD has received minimal consideration.
Since the diagnosis of HD typically implies a progres-
sive, embarrassing, and disabling movement disorder in
the prime of life accompanied by serious cognitive de-
terioration and a 50% probability of transmitting the
same disorder to one’s children, high rates of depression
have become a readily accepted component of the dis-
ease. Indeed, suicide rates over five times that found
among the general population have been considered
“not surprising . . . given the often agonizing clinical
course of HD and the common occurrence of serious
depression.”23 Unlike Huntington’s disease itself, how-
ever, depression is typically a treatable disorder.2,24

Previous research suggests that psychiatric symp-
toms, particularly depression, are a significant prognos-
tic component (Langbehn, unpublished data), if not the
presenting complaint,25 in the majority of HD patients
and may present up to 20 years prior to disease onset.21

Depression in HD is not correlated with cognitive im-
pairment, motor symptoms, or CAG repeat length;26,27

however, depressive symptoms are associated with spe-

cific cognitive abilities28 and more rapid decline in func-
tional ability.29

The progression of symptoms in HD is not well un-
derstood. Penney et al.30 reported that motor abnormal-
ities progress from eye abnormalities early in the disease
followed by involuntary choreiform movements that de-
crease in mid-illness as rigidity and bradykinesia in-
crease. With regard to cognitive performance, psycho-
motor abilities show the most significant and consistent
decline across disease progression; difficulties in visuo-
spatial and memory abilities occur later in HD.31 Few
studies have assessed the progression of psychiatric
symptoms in HD; however, a study by Kirkwood et al.32

suggested that sadness and depression were two of the
earliest symptoms at HD onset by report of first-degree
relatives of participants. Assessment of the time course
of clinical symptoms in relationship to disease severity
(functional impairment) may prove informative in as-
signing care programs for persons with HD.

The current study hopes to build on past research
characterizing depressive symptoms in individuals with
HD by increasing sample size from previous studies. In
addition, this study assessed depressive symptoms in
HD patients by degree of disability (stage of illness) and
is one of the few studies to assess current endorsement
of depressive symptoms in patients diagnosed with HD.

METHOD

Procedure
After obtaining informed consent, all participants were
administered the Unified Huntington Disease Rating
Scale (UHDRS)33 as part of the standard evaluation pro-
cedures at 57 Huntington Study Group (HSG) sites in
North America, Europe, and Australia. Data from in-
dividual sites were combined at the University of Roch-
ester.

Measure
The UHDRS is a standardized clinical rating scale used
to assess motor, cognitive, behavioral, and functional ca-
pacity symptoms of Huntington’s disease. The motor
scale assesses eye movements, motor control, rigidity,
bradykinesia, dystonia, chorea, and gait. The cognitive
section is composed of a test of verbal fluency,34 the
Symbol Digit Modalities Test,35 and the Stroop Test.36

The behavior section assesses the frequency and severity
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of 11 psychiatric symptoms (e.g., depression, delusions).
Frequency and severity of these symptoms are scored
on a scale from 0 to 4 with lower numbers indicating
less frequent and less severe psychiatric symptoms. A
brief health history is obtained which asks whether
treatment has been sought for depression and whether
any suicide attempts have been made.

The Total Functional Capacity (TFC) scale37 is a stan-
dard measure of functional capacity often employed in
HD research. The TFC scale consists of five items as-
sessing engagement in occupation, capacity to handle
financial affairs, capacity to manage domestic respon-
sibilities, capacity to perform activities of daily living,
and the type of residential care provided. Scores range
from 0 to 13, with higher scores indicative of higher
functioning and greater independence. TFC score serves
as the basis in determination of current stage of illness.
Specific cutpoints for stages are described by Shoulson
and Fahn.37

A factor analysis of the UHDRS revealed 15 nonover-
lapping factors within the UHDRS.29 The factor analysis
revealed one “depression” factor consisting of fre-
quency and severity ratings for the following UHDRS
items: sad mood, low self-esteem, and anxiety. These
items were the primary psychiatric items of interest in
the current study. Individual scores for these items were
computed by multiplying frequency by severity for each
item. Participants were said to endorse the depressive
symptom if their severity times frequency value was
greater than 3. This score was chosen to eliminate indi-
viduals who reported experiencing “slight” or “ques-
tionable” levels of these symptoms.

The proportion of individuals endorsing symptoms of
depression was compared across stages using a non-
parametric, two-tailed chi-square test. A nonparametric
test was employed due to differences in sample sizes
between groups and non-normal distribution of depres-
sive symptoms. Post hoc pairwise nonparametric chi-
square analyses were also employed.

Participants
All participants (N�2,835) received a diagnosis of def-
inite HD based upon the presence of motor abnormali-
ties observed during the standardized neurological
exam of the UHDRS. Only individuals with disease on-
set at 20 years of age or older were included in the cur-
rent study to exclude cases with juvenile onset and,
hence, variable clinical presentation. Subjects were clas-
sified to one of five HD stages based on their TFC scores.

Demographic information can be found in Table 1. There
were significant differences in age (F�22.812, df�4,
2751, p�0.001), duration of illness (F�126.728, df�4,
2193, p�0.001), and education (F�36.047, df�4, 2425,
p�0.001) between stages. As expected, participants’ age
and duration of illness were higher in later stages of HD.
Individuals in later stages of HD had fewer years of edu-
cation. This difference may be due to cohort effects.

RESULTS

A relatively small percentage of individuals were miss-
ing information regarding sad mood (3.7%), low self-
esteem (4.4%), and anxiety (4.4%). Individuals who were
missing information were significantly more likely to be
more disabled (stage of illness), have longer disease du-
ration, and have less education. Interestingly, individ-
uals did not differ on current age. Although not signifi-
cant, rates of past suicide attempts (14.9%), and history
of treatment for depression (53.2%) were slightly greater
in the participants who did not complete the UHDRS
items about current mood.

Approximately one-half (47.5%) of participants were
male with a mean age of 49.6 and an average duration
of illness of 7.6 years. (See Table 1 for more information.)
Participants reported a significant depression history.
One-half (50.3%) of participants reported seeking treat-
ment for depression, and 10.3% of participants reported
having at least one suicide attempt.

The proportion of individuals endorsing symptoms of
depression (i.e., sad mood, low self-esteem, and anxi-
ety), grouped by stage of illness based on TFC score, is
presented in Figure 1. Overall the endorsement of de-
pressive symptoms was high among individuals with
manifest HD (40.5% of the sample endorsed sad mood,
25.0% endorsed low self-esteem, and 41.0% endorsed
symptoms of anxiety). Chi-square tests of independence
revealed significant differences across stages for inci-
dence of all three symptoms of depression (sad mood,
v2�20.1, df�4, p�0.001; low self-esteem, v2�34.1,
df�4, p�0.001; and anxiety, v2�32.1, df�4, p�0.001).
Visual analysis of the data suggested that a higher pro-
portion of individuals in stage 2 endorsed depressive
symptoms than in any other stage. Post hoc pairwise
chi-square tests were run to assess the significance of
these apparent differences. These analyses revealed that
significantly higher rates of depressive symptoms were
reported by individuals in stage 2 when compared to
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FIGURE 1. Percent of HD Patients Endorsing Depressive Symptoms by Stage
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TABLE 1. Demographics by Functional Capacity Stage

Stage Age Education Duration Sex (% Male) Race (% White)

All Stages 49.6 (12.1) 12.8 (3.1) 7.6 (6.0) 47.5 94.0
Stage 1 47.9 (11.7) 13.8 (3.0) 4.4 (3.4) 50.9 96.2
Stage 2 48.1 (11.4) 13.0 (2.9) 6.6 (6.2) 49.1 94.2
Stage 3 50.8 (12.1) 12.3 (3.0) 9.0 (5.4) 46.5 92.8
Stage 4 53.4 (12.3) 11.6 (3.1) 11.8 (6.2) 43.3 93.3
Stage 5 55.5 (14.2) 11.4 (3.3) 14.0 (5.8) 30.9 90.7

Note. Total Group: n�2,693, Stage 1: n�629, Stage 2: n�944, Stage 3: n�726, Stage 4: n�287,
Stage 5: n�107

individuals in stage 1 (sad mood v2�7.97, df�1,
p�0.01; low self-esteem v2�16.2, df�1, p�0.001; and
anxiety v2�14.0, df�1, p�0.001). A second post hoc
analysis was run to assess the rates of depressive symp-
toms in stages 2 through 5. Chi-square analyses suggest
that significantly lower rates of depressive symptoms
were reported in later stages (sad mood v2�18.8, df�3,
p�0.001; low self-esteem v2�27.9, df�3, p�0.001; and
anxiety v2� 26.7, df�3, p�0.001). The proportion of in-
dividuals endorsing symptoms was generally lower in
each stage beyond stage 2, although a nonsignificant in-
crease in sad mood was observed from stage 4 to stage
5 (v2�.469, df�1, p�0.493; see Figure 1).

When the HD sample was divided into those with
(versus those without) a history of depression and/or
suicide attempt, significant differences between groups
emerged (see Table 2). HD patients who endorse current
depressive symptoms are significantly more likely to
have a history of treatment for depression and to have
past suicide attempts. Those endorsing current symp-
toms of depression are twice as likely as those who are
not endorsing symptoms of depression to have at-

tempted suicide in the past. These findings confirm that
our relatively brief assessment of depression has some
concurrent validity and ability to identify HD patients
in whom depression is a significant component of the
illness.

DISCUSSION

Consistent with past research, findings demonstrate
high rates of depressive symptoms reported by individ-
uals with HD. Over 40% of patients endorsed having
current significant symptoms of depression, and over
50% had received treatment in the past. More than 10%
had made a suicide attempt. These data extend previous
research by showing that rates of depressive symptoms
vary across disease progression. Findings in this large
cohort of HD patients suggest that depressive symp-
toms increase during the initial stages of disease and
peak during stage 2. Depressive symptoms may slowly
diminish during middle and later stages of the disease.

There are several potential explanations for the ob-
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TABLE 2. Current Depression and History of Depression in
Huntington’s Disease

Presence
of Depression

Absence
of Depression

Past suicide attempt 15.7% 7.1%
History of depression treatment 70.0% 37.3%

served data. Research assessing depression in Parkin-
son’s disease suggests that depression is associated with
increased disability.11 Individuals in stage 2 are more
disabled than individuals in stage 1. Progression be-
tween these stages is associated with cessation of em-
ployment and often the revocation of driving privileges.
This loss of functioning and the consequent increased
reliance on others may be associated with decreased
mood. Alternatively (or additionally), progression of
disease is associated with increased pathology of the
basal ganglia. Dysfunction in frontal-subcortical circuits
is often implicated in depression etiology,38 and it is pos-
sible that the probability of depression increases with
brain dysfunction.

The mechanisms responsible for depression in HD
are unclear. It is likely that the etiology of depression
in HD is twofold. First, environmental factors such as
adjustment to a terminal illness, increased disability,
and grief may contribute to depression onset in HD.
Second, the circuitry affected by HD may provide a
biological component to depression etiology. Depres-
sion has previously been associated with dysfunction
in frontal cortices including dorsolateral prefrontal cor-
tices, orbitofrontal cortices, and anterior cingulate cor-
tices.38,39 Mayberg et al.40,41 have demonstrated that in-
dividuals with HD or Parkinson’s disease (PD) with
depression exhibit hypometabolism in the orbitofrontal-
inferior prefrontal cortex compared to individuals with
HD or PD without depression. These studies suggest that
depression is associated with dysfunction of the frontal
lobes. HD is associated with atrophy of the caudate nu-
cleus and putamen, which are critical components in
frontal subcortical circuits described by Alexander et
al.42,43 These circuits suggest that disruption at any point
in the circuit can result in dysfunction of the entire circuit,
which suggests that the neuropathology of HD may re-
sult in increased vulnerability to depression.

Findings suggesting that rates of depressive symp-
toms decrease during the middle and later stages of HD
(when disability and brain pathology increase) appear
somewhat counterintuitive. Patients in late stage HD are
increasingly more disabled and dependent upon others

for simple tasks such as eating, bathing and dressing,
and neuron loss in the basal ganglia has been estimated
at 60%.44 There is some indication that mood is less rou-
tinely assessed in patients with more advanced HD. For
instance, missing data increased with disease progres-
sion in this large cohort and may account for the overall
increase in the average level of depressed symptoms in
later stages of HD. If true, this may indicate a limitation
in our current practice of mood management in neurol-
ogy. It is well known that later stages of neurological
disease pose a significant limitation in terms of bedside
assessment. Decreased verbal output coupled with in-
creased obvious effort and frustration may limit the ease
with which psychiatric and/or behavioral symptoms are
assessed. Bivariate correlations conducted between the
total depression factor score and performance on the test
of verbal fluency revealed a significant association
(r�.05, p�0.04), suggesting that lower rates of depres-
sion may be an artifact of verbal dysfluency. Further re-
search is indicated to validate this observation and test
alternative assessment mechanisms for mood disorder
in later stage neurological illness.

There are some alternative explanations for our find-
ing of less depression in advanced HD, however. It is
possible that individuals in later stages of disease may
demonstrate adaptation to illness and acceptance of
their diagnosis and future. In addition, insight may be-
come so impaired with later stage of HD that rates of
depressive symptoms do indeed decrease as patients are
no longer able to assess their current disability. Finally,
the measures used to assess depressive symptoms in the
current study are somewhat limited. It is possible that
depression in HD may be better elucidated with a more
comprehensive assessment of depression including
measures of changes in sleep, apathy, and anhedonia.

Longitudinal studies are needed to replicate the pat-
tern of depression reported in this large cross-sectional,
study of HD. It is possible that rates of depressive symp-
toms may represent a cohort effect and vary in future
samples. Future longitudinal studies of psychiatric
symptoms in HD will be helpful in understanding the
progression of depressive symptoms in real time.

These results complement and extend past research in
depression and HD. To our knowledge, this is the largest
sample size studied to date. This is the first study to
examine HD by stage of disease (and level of disability)
rather than duration of illness.32 This study assessed
current symptoms of depression with a standardized in-
terview rather than relying on retrospective reports.
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High rates of depressive symptoms are found in pa-
tients diagnosed with HD. Rates of persons acknowl-
edging symptoms of depression are highest in the first
stages of disease and can peak during stage two. The
validation of decreasing rates of depression in later
stages of HD requires replication with longitudinal
studies and novel measurement techniques to rule out
communication difficulties, adaptation to disability, and
poor insight as contributors to depression in late stage
illness. Future research is required to assess whether
conventional treatment paradigms for depression (both
pharmacological and therapeutic) are efficacious and ef-
fective in persons with HD. Despite a growing body of

research in the general population, it remains unknown
whether selective serotonin reuptake inhibitors or cog-
nitive behavior therapy are useful in HD.
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