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Abstract
Huntington disease (HD) is a neurodegenerative condition characterized by cognitive
impairments, motor abnormalities, and psychiatric disturbance. An increased risk for suicide has
been documented. The majority of HD research has focused on cognitive and motor features of
HD; the implications of psychiatric manifestations have received less consideration. Recent
studies have sought to identify the stages of HD in which patients are at increased risk to
experience suicidal ideation, though no study has examined possible risk factors for suicidality.
The current study examines the presence of psychiatric comorbidity and its involvement in
suicidal ideation. Suicidal ideation was examined in 1,941 HD patients enrolled in the Huntington
Study Group. Of those, 19% (N = 369) reported suicidal ideation. Logistic regression analyses
indicated that depression/anxiety and aggression/irritability are significant predictors of suicidal
ideation (p < 0.01). In a subsample with the greatest suicidal ideation, alcohol and drug abuse were
also predictive. Findings suggest that suicide in HD may be more distinct as compared to suicide
in the general population. It is recommended that all individuals with HD (specifically those with
features of depression, aggression, substance abuse) have routine suicide assessment; further
research is needed to understand the high rate of suicide in HD.
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1. Introduction
Huntington disease (HD) is an autosomal-dominant neurodegenerative disease characterized
by cognitive disturbance, motor abnormalities, and psychiatric symptoms. The prevalence of
HD is approximately 7–10 per 100,000 individuals (Harper, 1992). HD is caused by an
unstable CAG repeat expansion on chromosome 4p; symptoms occur when the expansion is
greater than 36 repeats (Harper, 1992). Huntingtin is a cytoplasmic protein expressed at high
levels in the striatal neurons vulnerable to degeneration in HD and at low or even
undetectable levels in the neurons resistant to degeneration (Ferrante et al., 1997). The
striatum, which is composed of the putamen and caudate, is the primary structure of the
basal ganglia that is affected by HD, although all areas of the brain have shown
deterioration.

While the majority of HD research has centered on motor and cognitive aspects of the
disorder, many studies have established that psychiatric features, such as personality
changes, affective disorder, or psychosis are also a significant component of HD (Beglinger
et al., 2008; Craufurd et al., 2001; Cummings, 1995; Duff et al., 2007; Paulsen et al., 2001;
Paulsen and Robinson, 2001; van Duijn et al., 2008). Psychiatric manifestations occur in
35% to 73% of patients with HD (see Cummings, 1995) for a review); extreme differences
are attributed to study design and assessment approaches. Some reports suggest that
psychiatric disturbances in HD are most associated with disability (Dewhurst et al., 1970;
Marder et al., 2000; Mayeux et al., 1986), and there is evidence that psychiatric
manifestations may predate motor signs by a decade (i.e., Berrios et al., 2001, Campodonico
et al., 1996, Folstein et al., 1983).

Suicide is one of the few potentially preventable causes of premature death in this disorder.
As such, improved understanding of risk factors for suicide in HD is worthy of renewed
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attention. Completed suicide in HD has been reported to be as high as 13% (Cummings,
1995), a seven to twelve fold increase above that of the general population’s suicide rate of
<1% (Farrer, 1986; Kessler et al., 2005). Among neurodegenerative disease, suicide rates in
Huntington disease remain the highest (Druss and Pincus, 2000; Harris and Barraclough,
1997). Farrer (Farrer, 1986) reported completed suicide rates in HD were 5.7% while 27.6%
of individuals with HD acknowledged at least one suicide attempt.

In community samples, approximately 90% individuals who complete suicide have a
diagnosable psychiatric disorder at the time of death, substance-use and affective disorders
being the most frequent (Bertolote et al., 2003; Cheng, 1995; Chioqueta and Stiles, 2003;
Conwell et al., 1996; Kessler et al., 1999; Preuss et al., 2002; Spalletta et al., 1996; Yen et
al., 2003). Other known risk factors for completed suicide include current substance abuse,
past suicide attempts, incarceration or arrest, access to suicidal means, family history of
suicide and current suicidal ideation (Druss and Pincus, 2000; Sher, 2006). Brezo et al.
(2006) recently suggested that personality features, such as hopelessness, neuroticism,
psychoticism, perfectionism, aggression, and irritability are associated with suicidality.
Further research is needed to clarify risk factors for suicidal ideation in HD and the unique
role psychiatric disorders may have in the development of suicidality in this disease.

The majority of research completed to date regarding suicide risk in HD has focused on its
relationship to genetic testing and the provision of presymptomatic test results (Almqvist et
al., 2003; Farrer, 1986; Robins Wahlin et al., 2000) with less emphasis on suicidal ideation
and risk over the course of the disease. In order to assess which HD patients are at increased
risk to commit suicide, it is first important to identify the specific population that may be at
highest risk to target counseling and additional precautions. Paulsen et al. (2005) sought to
identify which stages of HD were associated with increased rates of suicidal ideation. They
found that the most critical periods of risk are immediately before receiving a diagnosis of
Huntington disease and in Stage 2 of the disease, a time when initial, significant disability
(i.e., loss of employment) occurs.

To date there have been no identified studies that assess the relation between psychiatric
comorbidities and suicidal ideation in HD. It is likely that the diagnosis of HD is associated
with increased risk for suicidal ideation; however, it is unclear how psychiatric symptoms,
such as depression or substance abuse, may further contribute to increased risk for suicidal
ideation. Bertolote et al. (2003) suggest that a feasible suicide prevention strategy should
involve the assessment and treatment of psychiatric comorbidities. The current study
explores the relation between suicide ideation in patients with Huntington disease and
comorbid psychiatric symptoms. Identification of additional factors that are associated with
increased suicidal ideation may lead to possible areas of intervention to reduce completed
suicide in HD.

2. Methods
2.1 Procedure

Research participants were recruited as part of an ongoing multi-site study at 43 Huntington
Study Group (HSG) sites across North America, Australia, and Europe. Participants
completed the Unified Huntington Disease Rating Scale (UHDRS), a standardized measure
administered by trained professionals (Huntington Study Group, 1996). Current diagnosis of
HD was based upon findings obtained from the motor section of the UHDRS. Possible
diagnostic categories were 0 = normal examination, 1 = nonspecific motor abnormalities
(soft signs), 2 = abnormalities suggesting probable HD, 3 = indisputable motor
abnormalities that indicate definite HD.

Wetzel et al. Page 3

Psychiatry Res. Author manuscript; available in PMC 2013 October 04.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Data collected from each of the individual 43 study sites was combined at the University of
Rochester Clinical Trials Coordination Center, and data cleaning including creation of an
entirely anonymous database occurred at The University of Iowa. Data analyses for the
current research project were completed at The University of Iowa. Subjects (or parents/
guardians) gave their informed, voluntary, written consent after the procedures and possible
side-effects were fully explained. Institutional Review Board (IRB) approval was obtained
from Northwestern University and The University of Iowa.

2.2 Measure
The Unified Huntington Disease Rating Scale (UHDRS; Huntington Study Group, 1996) is
a standardized clinical rating scale that assesses four components of HD: motor, cognitive,
psychiatric, and functional. The psychiatric portion of the UHDRS was primarily used in the
current study. This section assesses the frequency and severity of 14 psychiatric symptoms
associated with HD, using a semi-structured interview. The following symptoms were
considered: sad mood, anxiety, suicidal thoughts, compulsive behavior, irritable behavior,
apathy, delusions, and hallucinations. For each symptom, a total score is obtained by
multiplying the severity score (rated from 0–4) by the frequency score (rated from 0–4),
which results in a minimum score of 0, maximum of 16 for each symptom. Marder and
colleagues (2000) completed a factor analysis of the UHDRS. This factor analysis yielded
five psychiatric factors: depression/anxiety, suicidal thoughts, aggressivity, obsessive/
compulsive behavior, and delusions. Hallucinations were grouped into four distinct factors
(audiovisual, tactile, gustatory, and olfactory). Only the audiovisual factor was used in the
current analyses as the remaining factors occurred in less than 2% of participants.

Suicidal ideation was measured on the psychiatric portion of the UHDRS and was scored in
terms of frequency and severity. Frequency scores were: 0 = almost never, 1 = seldom, 2 =
sometimes, 3 = frequently, 4 = almost always. Severity scores were measured similarly: 0 =
absent, 1 = slight, 2 = mild, 3 = moderate, 4 = severe. A total suicidal ideation score was
obtained by multiplying frequency by severity with ranges from 0–16. In addition to the
psychiatric symptoms as measured by the UHDRS, the total motor score and the total
cognitive score as well as present and past reports of alcohol, drug, and tobacco abuse were
analyzed.

2.3 Participants
The Huntington Study Group (HSG) collected data on over 4,000 patients with or at risk for
HD worldwide; 18% of those reported suicidal ideation (Paulsen et al., 2005). Because the
purpose of this study was to assess suicidal ideation in those with HD, only individuals with
a current HD diagnosis score of 2 (probable HD) or 3 (definite HD) on the UHDRS were
included in the current study. A total of 3,391 individuals in the database met these criteria.
Of the 3,391 individuals with probable or definite Huntington disease, complete data was
available for 1,941 individuals.

2.4 Statistical analysis
Suicidal ideation was assessed as a categorical variable due to the skewed nature of the
distribution. Suicidal ideation was scored as “present” or “absent” based on the suicide
severity and frequency item of the UHDRS. Any endorsement of suicidal ideation (i.e., any
scores greater than or equal to 1) was scored as “present.” This assessment of suicidal
ideation serves as the dependent measure in further analyses. Bivariate logistic regression
analysis was used to assess whether demographic (age, sex, years of education), motor
symptoms, cognitive impairment (Symbol Digit Modalities Test), and/or psychiatric
symptoms (UHDRS Depression/Anxiety, Aggression, Obsession/Compulsion factors as well
as alcohol, illicit drug, and tobacco use history) would predict the presence or absence of
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suicidal ideation. A p-value of 0.01 was considered to be statistically significant. All
statistical analyses were performed using SPSS for Windows.

3. Results
3.1 Participant Characteristics

Demographic characteristics are presented in Table 1. A total of 1,941 participants met
criteria for the current study. Participants were primarily Caucasian (95.4%) and were an
average of 47.29 years old. On average, participants had slightly more than a high school
education with an average duration of Huntington disease of 6.6 years (SD = 5.0).
Participants reported a significant history of seeking treatment for psychiatric disorders
including depression (48.2%), obsessive-compulsive disorder (8.1%), and psychosis (5.2%).
Nearly one-half of participants (40.3 percent) were currently prescribed anti-depressant
medication. A notable minority of participants reported a previous or current history of
alcohol or illicit drug abuse.

With regard to suicidality, greater than one-fourth of participants (26.5%) acknowledged a
history of suicidal ideation, while 9.5 percent reported a history of at least one suicide
attempt. Nineteen percent of participants (n = 369) endorsed current suicidal ideation.

3.2 Prediction of Suicidal Ideation
Bivariate logistic regression was used with presence or absence of suicidal ideation as the
dependent variable. The overall model was significant (χ = 377.12, df = 11, p < 0.01). None
of the demographic, motor, or cognitive variables were significant predictors of presence or
absence of suicidal ideation. However, higher UHDRS depression/anxiety (OR = 1.11, p <
0.01) and aggression (OR = 1.04, p < 0.01) factors were significant predictors of suicidal
ideation (See Table 2).

Because of the skewed nature of the distribution in those who endorsed suicidal ideation, a
second regression analysis was completed in order to determine if a unique set of variables
predicted more severe suicidal ideation. In this analysis those who did not endorse any
suicidal ideation (n = 1,572) were considered one group and individuals endorsing the top
25% of suicidal ideation severity were considered the suicidal group (n = 99). This model
was significant (χ = 271.923 df = 11, p < 0.01). Again, none of the demographic variables,
motor symptoms, or cognitive impairments were significant predictors of suicidal ideation.
As with the previous analysis, results showed increased depression (OR = 1.14, p < 0.01)
and aggression (OR = 1.05, p < 0.01) were significantly predictive of suicidal ideation. In
addition, a past or current history of alcohol abuse was a significant predictor of suicidal
ideation in this model (OR = .41, p < 0.01; see Tables 2 and 3).

4. Discussion
Suicidal ideation (26.5 percent) and self-reported history of suicide attempts (9.5 percent)
were high in the current sample of individuals with HD and consistent with the literature
(Cummings, 1995; Kessler et al., 2005). The rates of suicidal ideation and history of
attempted suicide in HD are significantly elevated compared with rates in the general
population. For instance, Kessler and colleagues (2005) reported that 3.3 percent of
individuals in the 2001–2003 National Comorbidity Survey Replication report current
suicidal ideation, and less than 1 percent of participants reported a history of a suicide
attempt.

Consistent with research in other populations (Chioqueta and Stiles, 2003; Turecki, 2005),
suicidal ideation in HD was associated with psychiatric symptoms including depression,
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anxiety, and aggression. More severe suicidal ideation was also associated with increased
rates of past and/or present alcohol abuse. In contrast to risk factors in other samples (Harris
and Barraclough, 1997), there was no association between obsessive compulsive symptoms
and suicidal ideation in the current study. While obsessive and compulsive symptoms are
not uncommon among individuals with HD (Anderson et al., 2001; Beglinger et al., 2007), it
is rare that individuals with HD meet criteria for a diagnosis of OCD.

While the current study showed significant relations between suicidal ideation and
psychiatric symptoms among individuals with HD, the effect sizes were relatively small.
This is in contrast to previous literature in both community samples and in individuals with
medical illnesses, which document strong associations between psychiatric symptoms,
particularly depression and suicidality. Since the relation between suicidality and psychiatric
symptoms is attenuated in individuals with HD, further research is needed to better
understand suicide risk in this disease. Components worthy of further study include
impulsivity, which is a well-known characteristic of HD, but not assessed in this study.
Given the interruption of frontal-subcortical circuitry in HD, it is possible that suicide in HD
may result from the inability to inhibit emotionally-driven behavior. In addition, it will be
important to consider the impact of other cognitive measures on the ideation and completion
of suicide in HD. The lack of association of suicidal ideation with advancing disease could
be due to cognitive decline or lack of insight.

Many individuals with HD have observed their parents and other family members
experience the progression of HD. It is unknown what impact an individual’s previous
experience with HD may have on suicidal ideation. Another possibility may be that an
interaction exists between disability (or perceived disability) and intent to harm oneself. This
possibility is supported by reports that suicide increases in the stages of HD where
significant functional decline is evident (i.e., loss of employment or driving; Paulsen et al.,
2005). However, data in the current study did not support a linear relationship between
advancing disease (i.e., increased motor symptoms and cognitive impairment) and increased
rates of suicidal ideation. Finally, suicidal ideation in HD may be associated with
consideration of so-called “rationale suicide” where persons with a terminal illness plan
cessation of life to cease perceived suffering. Although opposed by most legal, medical, and
religious communities, this issue received a great deal of attention in the past decade since
Dr. Kevorkian’s high-profile conviction of assisted suicides in terminal patients. The Oregon
legislature since enacted the Death with Dignity Act (DWDA), which allows physicians to
prescribe lethal medication to adults diagnosed with a terminal illness that will result in
death within six months. Although no known survey has queried patients with degenerative
disease on this debate, informal reports of dialogue among HD families has been reported.

Findings from this study are consistent with reports that suicide in HD is greater than those
reported in other neurodegenerative diseases (Druss and Pincus, 2000; Harris and
Barraclough, 1997). Druss and Pincus (2000) found that the presence of medical conditions
were associated with increased rates of suicidal ideation and suicide attempts even after
controlling for depression and alcohol use. Further, they argued that the simple presence of a
medical condition likely served as a proxy for associated factors such as increased disability
or chronic pain. Goodwin and Olfson (2002) observed that perception of poor health among
individuals with medical conditions was associated with increased levels of suicidal
ideation. It is hypothesized that increased disability and perception of poor health may be
viewed as reasons for feeling life may not be worth living (Druss and Pincus, 2000;
Goodwin and Olfson, 2002).

An important consideration in the current study is the fact that we assessed suicidal ideation
rather than completed suicide. Much of the literature assessing the relation between
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suicidality and psychiatric diagnoses looks at the presence of psychiatric diagnoses among
individuals who completed suicide. Bertolote and colleagues (2003), for example, reported
that approximately 90% of individuals who complete a suicide have a diagnosable
psychiatric condition at the time of death. If our participants were followed longitudinally, it
is possible that some portion will attempt and/or complete suicide. The presence of
psychiatric symptoms, such as depression or substance abuse, may prove useful in
identifying individuals who are at a particularly high risk for attempting or completing a
suicide. It is possible that different factors predict individuals with suicidal ideation and
those who follow through with attempting and completing suicide.

One important limitation of the current study is the limited measures of psychiatric
symptoms used in the current study, the UHDRS. It is possible that more fine grained, well
validated measures of psychiatric symptoms may have improved the ability to predict the
presence or absence of suicidal ideation. Similarly, it is likely that additional factors not
assessed in the current study may be useful predictors of suicidal ideation among individuals
with HD. Impulsivity, for example, was not measured in the current study, but it has been
observed to be predictive of individuals who attempt and complete suicide in other
populations (i.e., Zouk et al., 2006). This is an important area for future research in HD, as
impulsivity is commonly observed in HD due to disruption of frontal-subcortical circuitry.
Other potential constructs that may be useful in predicting suicidality in HD include
measures of family psychiatric and suicide history, incarceration, and social support.

There are obvious clinical implications of the current findings. First, we replicate and
punctuate previous reports of increased suicidality in HD. Health care professionals are
strongly encouraged to assess for suicidal ideation among all individuals with HD in the
form of direct questions or a self-report questionnaire. While individuals with comorbid
psychiatric symptoms may be at particularly high risk for suicidal ideation, the absence of
psychiatric symptoms does not indicate that there is a lack of suicidal ideation. As such, it is
important that screening for suicidal ideation occurs on a regular basis among individuals
with HD. If health care professionals do determine that suicidal ideation is present, steps
should be taken to refer individuals to the appropriate mental health professionals and to
ensure the individual’s safety.

Suicidality is frequent in HD and may herald a potentially preventable cause of premature
death in this disorder. Findings show that psychiatric symptoms including depression,
anxiety, aggression, and alcohol abuse are associated with increased rates of suicidal
ideation in Huntington disease. Further research is needed with comprehensive measures of
psychiatric disorders and longitudinal study designs to further clarify the role of psychiatric
comorbidity to suicidality in HD. Further study of this phenomena may lead to meaningful
interventions, at a time when new clinical trials and potentially meaningful therapies are on
the horizon.
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Table 1

Demographic Information

Mean (SD)
N= 1,941

Age 47.29 (12.35)

Education (years) 13.11 (2.91)

Duration of HD (years) 6.65 (4.98)

Sex (% female) 51.1%
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Table 2

Logistic Regression for Suicidal Ideation

OR 95% CI p-value

Sex 1.35 1.03–1.77 0.03

Education 0.99 0.95–1.04 0.79

Age 0.99 0.98–1.00 0.13

SDMT 1.00 1.00–1.01 0.54

Depression/Anxiety 1.11 1.10–1.13 <0.001

Aggression 1.04 1.02–1.06 <0.001

Obsession/Compulsion 0.99 0.96–1.01 0.26

Motor Total 1.01 1.00–1.025 0.22

Alcohol Abuse 0.69 0.49–0.96 0.03

Tobacco Abuse 0.90 0.68–1.18 0.44

Drug Abuse 0.99 0.65–1.50 0.96
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Table 3

Logistic Regression for Suicidal Ideation for those with Highest Suicidal Ideation Ratings

OR 95% CI p-value

Sex 1.03 0.61–1.74 0.91

Education 1.02 0.93–1.11 0.73

Age 0.99 0.96–1.01 0.19

SDMT 1.00 0.98–1.01 0.78

Depression/Anxiety 1.14 1.12–1.17 <0.001

Aggression 1.05 1.01–1.08 <0.001

Obsession/Compulsion 1.01 0.97–1.05 0.58

Motor Total 1.01 0.99–1.02 0.50

Alcohol Abuse 0.41 0.22–0.75 0.004

Tobacco Abuse 0.66 0.38–1.15 0.14

Drug Abuse 2.08 0.92–4.70 0.08
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