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Abstract
Background and Objectives
Suicidal ideation and sleep disturbances are more common among people with Huntington
disease (PwHD) than otherwise healthy peers; however, the scope and magnitude of these
challenges are not well understood. This study evaluated suicidal thoughts and sleep dis-
turbances among PwHD in Europe and the United States using data from the Huntington’s
Disease Burden of Illness (HDBOI) study.

Methods
The HDBOI study is a cross-sectional burden-of-illness study of PwHD in France, Germany,
Italy, Spain, the United Kingdom, and the United States. Eligible participants were adults
(18 years and older) with motor manifest Huntington disease (HD) ≥ 12 months before study
recruitment. PwHDwere categorized as having early-stage (ES), mid-stage (MS), or advanced-
stage (AS) HD as reported by the treating physician. Data were collected by the physician, and
a voluntary questionnaire was completed by the PwHD or a caregiver. All findings were
analyzed descriptively. Differences were assessed using analysis of variance or χ2 tests.

Results
A total of 2,094 PwHD were included; 1,602 (77%) were from Europe and 492 (23%) were
from the United States, with 846 (40%) with ES, 701 (33%) with MS, and 547 (26%) with AS
HD. PwHD reported current (13%, n = 272) or previous (28%, n = 575) suicidal ideation,
which was more common with advanced HD (ES, 11%; MS, 14%; AS, 15%; p < 0.05). Of 482
questionnaire respondents, 91% (n = 437) reported difficulty sleeping, which was more
common with AS HD (p < 0.05; [p = 0.000]).

Discussion
The HDBOI study showed a substantial burden of suicidal ideation and sleep disturbances
among PwHD, which tended to worsen with disease severity.

Introduction
Huntington disease1 is a progressive neurodegenerative disorder characterized by declining
motor symptoms and cognition that has a substantial negative impact on mental health.2,3

People with Huntington disease (PwHD) have an estimated life expectancy of 15–20 years
after diagnosis of motor symptoms.4 Common neuropsychiatric symptoms include irrita-
bility, depressed mood, apathy, and obsessive-compulsive behaviors that can present in all
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stages of the disease and may precede motor signs.5 Pro-
gressive decline in voluntary and involuntary movement,
behavior, and functioning ultimately requires substantial
caregiver support for regular care and daily activities.

Sleep and circadian disturbances are more common among
PwHD than otherwise healthy peers.6 Sleep disturbances can
affect up to 90% of HD population,7 and poor sleep has been
reported in the early stages of HD and even among asymp-
tomatic HD gene expansion carriers.8,9 A study using data
from participants in the Netherlands found that night-time
sleep impairment was significantly more prevalent in PwHD
compared with controls (58.1% vs 34.9%). Differences in
daytime sleepiness were explored but not statistically sig-
nificant.10 Sleep and circadian disturbances affect HD se-
verity and progression9,11 and can both worsen and be
worsened by cognition and psychiatric symptoms.12,13

PwHD also have 9.2 times higher age-adjusted and sex-
adjusted risk of death by suicide than otherwise healthy
peers, particularly PwHD younger than 45 years.14 An
analysis of the prospective European HD Network study
(REGISTRY) reported suicide to be the third most common
cause of death among PwHD (6.6%) after pneumonia
(19.5%) and infections (6.9%).15

While sleep disturbances, suicidal ideation, and elevated
suicide risk have been documented in PwHD, a recent sys-
tematic review has underscored the need for further research
to elucidate the etiology and themagnitude of these issues for
PwHD.16 This study evaluated the occurrence of suicidal
ideation and sleep disturbances among PwHD in 5 European
countries and the United States using data from the Hun-
tington’s Disease Burden of Illness (HDBOI) study.

Methods
HDBOI Study
The HDBOI study is a retrospective, cross-sectional burden-
of-illness study of PwHD in France, Germany, Italy, Spain,
the United Kingdom (EU5), and the United States. The
HDBOI study collected information related to the clinical,
humanistic, and economic burden of HD on PwHD and their
caregivers17,18; this analysis focused on mental health-related
outcomes from data collected between September 2020 and
May 2021.

Eligible PwHD were adults (18 years and older) with a clin-
ical diagnosis of motor manifest HD ≥ 12 months before the
date of clinical consultation that was used for study re-
cruitment (defined as the index date). PwHD who partici-
pated in a clinical trial for an HD treatment in the 12 months
before the index date were not eligible. PwHD were cate-
gorized as having ES, mid-stage (MS), or advanced-stage
(AS) HD as determined by the opinion of the treating
physician based on published descriptors.19

Standard Protocol Approvals, Registrations,
and Patient Consents
Ethical approval for the HDBOI study was granted by the
Research Ethics Subcommittee at the University of Chester
(RESC0420-1038). Electronic informed consent was
obtained from all participants.

Variables and Outcomes
Data were collected from an electronic case record form
completed by the treating physician and from a voluntary
Patient Public Involvement Engagement (PPIE-P) ques-
tionnaire completed by the PwHD. For participants with a
severe cognitive deficit, the primary caregiver (i.e., spouse/
partner, relatives, or friends, with or without contractual
agreement or formal payment) was asked to provide con-
sent and to complete the PPIE-P questionnaire on the
PwHD’s behalf (proxy respondents). All questionnaires
were administered using an online platform. Physicians
retrospectively extracted sociodemographic and clinical
information (including suicidal ideation) from the partic-
ipants’ medical records to complete the CRF. In parallel,
PwHD (or proxy respondents) provided sociodemo-
graphic and clinical information as well as lifestyle changes
and cross-sectional self-reported outcomes in the PPIE-P
questionnaire.

Questions related to sleep disturbances were included in the
PPIE-P questionnaire where respondents were asked to
describe their sleep, with 5 possible answers ranging from
“no difficulty sleeping” to “hardly ever sleep at all.” Suicidal
ideation was assessed in a CRF question asking whether the
PwHD were currently engaging, or have previously engaged,
in suicidal ideation (considering, planning, and/or preparing
to commit suicide) in relation to the study index date. Concerns
about death and dying were assessed using the Huntington
Disease Health-Related Quality of Life (HDQLIFE)
instrument,20-22 whichwas included in the PPIE-P questionnaire.
The HDQLIFE Concern with Death and Dying instrument
examines the impact that concerns and preoccupationwith death
and dying may have on health-related quality of life for PwHD.21

The HDQLIFE short form consists of 6 questions (Figure 1)
with 5 scoring answers (“never,” “rarely,” “sometimes,” “often,”
“always”).

TheHealthMeasures Scoring Service23 was used to score the
HDQLIFE responses, where the scoring algorithm trans-
forms the total raw score into a T-score for each participant.
The Concern with Death and Dying scores are on a T metric
(mean, 50; SD, 10) relative to an HD population, where
higher scores indicate greater preoccupation with thoughts
of death and dying.

Statistical Analysis
Descriptive statistics were used to summarize demographic
and clinical characteristics for the overall study population
and by subgroups based on HD stage. Study outcomes were
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analyzed descriptively overall, by disease stage, and by
country using measures of central tendency. Univariate
comparisons were conducted when appropriate. No impu-
tation of missing data was performed. Differences between
outcomes were explored by disease stage; differences were
assessed using analysis of variance tests. Differences in out-
comes by disease stage were explored descriptively using χ2

tests. Statistically significant associations (p < 0.05) are

indicated in text. All data were analyzed using STATA 1624

(StataCorp LLC, College Station, TX) and R.25

Data Availability
The data that support the findings of this study may be
available fromHCDEconomics Ltd., but restrictions apply to
the availability of these data, which were used under license
for this study and so are not publicly available. Data may be

Figure 1 Grouped HDQLIFE Responses by All Respondents (n = 482)

PwHD reported, source: PPIE-P Questionnaire. PwHD = people with Huntington disease.

Table Study Population Characteristics

All PwHD EU5 United States ES HD MS HD AS HD

PwHD, n (%) 2,094 (100) 1,602 (77) 492 (23) 846 (40) 701 (33) 547 (26)

PPIE-P respondents, n (%) 482 (23) 445 (28) 37 (8) 204 (24) 164 (23) 114 (21)

Self-report, n/N (%) 440/482 (91) 403/445 (91) 37/37 (100) 192/204 (94) 155/164 (95) 93/114 (82)

Caregiver proxy, n/N (%) 42/482 (9) 42/445 (9) 0/37 (0) 12/204 (6) 9/164 (5) 21/114 (18)

Age, y, mean (SD) 47.3 (13.7) 47.5 (13.7) 46.4 (13.7) 43.2 (12.9) 48.1 (13.6) 52.3 (13.3)

Sex, male, n (%) 1,253 (60) 952 (59) 301 (61) 492 (58) 397 (57) 364 (67)

Education, n (%)

Primary or less 216 (10) 169 (11) 47 (10) 82 (10) 68 (10) 66 (12)

Secondary/high school 1,100 (53) 909 (57) 191 (39) 414 (49) 393 (56) 293 (54)

Bachelor’s or postgraduate 640 (31) 444 (28) 196 (40) 294 (35) 201 (29) 145 (27)

Unknown 138 (7) 80 (5) 58 (12) 56 (7) 39 (6) 43 (8)

Abbreviations: AS = advanced-stage; ES = early-stage; EU5 = 5 European countries; HD =Huntington disease; MS =mid-stage; PwHD = people with Huntington
disease.
Proportions may not sum to 100% because of rounding.
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available from the authors on reasonable request and with
permission of HCD Economics Ltd.

Results
Study Population
A total of 2,094 PwHD from the HDBOI study were eligible
and included in this analysis, including 1,602 (77%) from the
EU5 and 492 (23%) from the United States. Of the 2,094
PwHD, 60% (n = 1,253) were men and 846 (40%) were
categorized as having ES HD, 701 (33%) as having MS HD,
and 547 (26%) as having AS HD. The mean age of the study
sample was 47.3 years (SD, 13.7). Participants in the EU5
were slightly older than those in the United States (47.5 vs
46.4 years), and age was higher with advanced disease pro-
gression (Table). Approximately half of all PwHD (53%)
completed secondary/high school, and nearly one-third
(31%) completed a bachelor’s or postgraduate degree. A
subset of the participants provided responses to the PPIE-P
questionnaire (n = 482), and nearly all (91%, n = 440)
PwHD responded on their own behalf, with 9% (n = 42)
having caregivers provide proxy responses.

Suicidal Ideation
Of the total study sample, 13% (n = 272) and 28% (n = 575)
of PwHD were currently displaying or had previously dis-
played suicidal ideation behaviors, respectively (Figure 2).
Current suicidal ideation was more prevalent in PwHD in
the United States compared with the EU5 (15% vs 12%; p <
0.05 [p = 0.005]) and increased with the PwHD’s disease
progression: 11% for ES, 14% for MS, and 15% for AS (p <
0.05 [p = 0.000]). Previously displayed suicidal ideation
also increased with disease progression (Figure 2, p < 0.05,
[p = 0.000]).

Death-Related and Suicide-Related Thoughts
From the HDQLIFE Instrument
Responses to the HDQLIFE instrument (n = 482) showed
that approximately more than half of the PwHD thought
about dying (60%) or their own death (58%) “sometimes,”
“often,” or “always” (Figure 1), which was higher in the
United States (70% and 76%) than EU5 (59% and 56%)
cohorts (Figure 3). Similarly, 61% of PwHD reported feeling
anxiety that they would die, which was markedly higher in
the United States (81%) than in EU5 (59%). Two-thirds of
PwHD (66%) reported thinking about how they would die,
and more than one-third (37%) reported thinking about
ending their own lives (Figure 1). Recurrent suicidal
thoughts were present in early stages of disease: 7.9% of
people with ES HD think often or always about ending their
lives, and the percentage increased to 11.6% for people with
MS HD and to 20.2% for people with AS HD (p < 0.05 [p =
0.002]) (Figure 4).

The mean T-score for the HDQLIFE instrument was 58.2
(n = 482) and higher in the United States than in EU5 (US,
n = 37: 62.5 vs EU5, n = 445: 57.8); however, differences
were not statistically significant (p = 0.166). Concerns with
death and dying were present across levels of HD severity
and cohorts, with mean T-scores of 57.8, 56.4, and 61.5 for
people with ES, MS, and AS HD (p < 0.05 [p = 0.000]).

For the subsample of participants with caregivers as proxy
respondents, the mean T-score was 63.0 (n = 42), higher
than the self-reported mean of 57.7 (n = 440). However, the
difference was not statistically significant (p = 0.488).

Sleep Disturbance
Of 482 respondents, nearly all (91%, n = 437) reported some
level of difficulty sleeping, with approximately half (47%, n =

Figure 2 Suicidal Ideation Among PwHD (N = 2,094)

Note: Treating physicians indicatedwhether the PwHD is currently engaging, or has previously engaged, in suicidal ideation in relation to the study index date.
Proportions may not sum to 100% due to rounding. Physician reported, source: CRF. HD = Huntington disease; PwHD = people with Huntington disease.
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225) reporting moderate, severe, or worse difficulty sleeping
(Figure 5). Significantly more people with AS HD reported
moderate or severe difficulty sleeping than those with ES or
MS HD (p < 0.05, [p = 0.000]). As expected, the proportion
of PwHD reporting no difficulty sleeping was higher in the
ES group and decreased as HD severity increased (ES, 14%;
MS, 8%; AS, 4%; p < 0.05 [p = 0.000]). Observed differences
between those in the United States compared with EU5 were
not statistically significant (p = 0.582).

For the subsample of participants with caregivers as proxy
respondents, 66.7% (N = 42) reported that the person with
HD had moderate, severe, or worse difficulty sleeping. In
comparison, 44.8% (N = 440) of the self-reported partic-
ipants with HD reported similar difficulties. The difference
between these groups was statistically significant (p < 0.05,
p = 0.006).

Discussion
This analysis of more than 2,000 PwHD from the HDBOI
study in the EU5 and United States showed a substantial

burden of death-related and suicide-related thinking and
sleep disturbances among PwHD, which tended to worsen
with disease severity. More than 10% of PwHD reported
active suicidal ideation and more than 25% reported previous
suicidal ideation, both of which were significantly more
prevalent with advanced disease. PwHD generally expressed
anxiety and concern not only for their own mortality but for
the impact of their passing on their families, which was
reported by most of those with AS HD who had a mean age
of 52 years. These findings highlight the importance of
interventions aimed at ensuring that adequate mental health
and suicide prevention services are available for PwHD and
their families, although there is currently a relative lack of
evidence regarding effective medical interventions to manage
suicidal ideation and behavior among PwHD.16 The HDBOI
study showed that nearly all PwHD reported some level of
difficulty sleeping and nearly half reported moderate or
worse difficulties. Evidence of a significant relationship be-
tween sleep disturbances and psychiatric disorders empha-
sizes the need for early detection and treatment because
effective treatment of psychiatric disorders may help with
sleep normalization.26 Sleep disturbances may be closely
related to the timing of motor symptom onset among

Figure 3 Grouped HDQLIFE Responses by Country

PwHD reported, source: PPIE-P Questionnaire. HD = Huntington disease.

Neurology.org/CP Neurology: Clinical Practice | Volume 15, Number 3 | June 2025
e200461(5)

http://neurology.org/cp


PwHD, suggesting a potential mechanistic factor that may
negatively affect sleep quality.6 The complexities of HD af-
fecting sleep patterns in this population necessitate the de-
velopment of new assessment tools for sleep and alertness
in HD.7

Findings from this study were consistent with and comple-
mentary to the existing literature. In an observational study
using the Enroll-HD data set, involving 5,709 individuals
with Huntington disease (PwHD), the research findings
showed that current suicidal ideation ranged from 6% to 10%

Figure 4 Grouped HDQLIFE Responses by HD Severity

Proportions may not sum to 100% due to rounding. PwHD reported, source: PPIE-P Questionnaire. HD = Huntington disease.

Figure 5 Difficulty Sleeping Overall and by Country and HD Severity

Proportionsmay not sum to 100% due to rounding. AS = advanced-stage; ES = early-stage; MS =mid-stage; EU5 = five European countries; US = United States;
HD = Huntington disease.
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(HDBOI study, 13%) while previous suicidal ideation
ranged from 19% to 31% (HDBOI study, 28%) among the
participants.27 Suicidal ideation may be related to neuro-
psychiatric symptoms and use of psychotropic medication
among PwHD.5,27 Feelings of entrapment associated with
having an incurable, progressive neurodegenerative condi-
tionmay also be an important risk factor of suicidal ideation.5

These factors highlight the importance of holistic HD
management and comprehensive clinical assessment for
suicidal ideation behaviors and sleep disturbances including
both clinician-rated and self-reported measures throughout
the HD severity continuum.28

Owing to the progressive nature of debilitating clinical
symptoms associated with HD, end-of-life concerns and
sleep disturbances are known to be prevalent among PwHD,
with rates of both being significantly higher than in the
general population and those with other neurodegenerative
conditions.5,6,16 Sleep disturbances and suicidal risk tend to
be elevated with more advanced stages of HD, although
detectable even among those with ES HD.5,6,16,29 In the
HDBOI study, concerns with death and dying were indeed
present in early stages of disease and the HDQLIFE T-scores
did not increase significantly with more severe HD, which
aligns with previous findings29; however, the T-scores in the
HDBOI study were generally higher compared to those
reported in an earlier study.29

Findings of this study should be interpreted in the context of
certain strengths and limitations. To minimize bias and to
provide representative estimates of the mental health burden
of HD, we aimed to enroll a generalizable HD sample with

adequate proportions of patients in each disease stage;
however, these proportions were not available in the pub-
lished literature. Because recruitment was driven through
clinician office visits, very AS patients may have been un-
derrepresented if they were admitted to long-term residential
or nursing care homes. While patient-reported outcomes are
particularly valuable in the context of burdensome, lifelong
conditions such as HD, data collection may have been
influenced by a selection bias in participation and comple-
tion of the questionnaires. Completion of the PPIE-P
questionnaire was voluntary, although this subset of patients
shared similar demographic characteristics to the larger co-
hort of participants (CRF sample). Disclosure of in-
formation about suicidal ideation or behavior may also be
influenced by perceived stigma and, therefore, may be
underreported.5 In addition, available information in relation
to PwHD’s suicide-related thinking behavior was limited to
the presented data and the HDBOI study did not capture any
further details on the handling of these suicidal-related epi-
sodes. Although we discuss the link between sleep dis-
turbances and psychiatric disorders based on existing
literature, we could not perform related analyses because of
limited data. Finally, there may have been a potential recall
bias for PwHD and/or proxy respondents completing the
PPIE-P quesrionnaire, although the number of questions
requiring recall were kept to a minimum and the recall
periods were relatively short.

This analysis of the HDBOI study offers an up-to-date per-
spective on the large burden of HD on death-related and
suicide-related thinking and chronic difficulty sleeping. As
the disease progresses, this burden increases, underscoring
the need for intervention at earlier stages of HD. This work
increases the evidence base for the international HD com-
munity that will enable stakeholders to make fully informed
decisions and can lead to improvements in the management
of HD.
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TAKE-HOME POINTS

This work aims to evaluate the presence of suicidal
ideation and sleep disturbances among people with
Huntington disease (PwHD) in 5 European countries
(EU5) and the United States using data from the
Huntington’s Disease Burden of Illness study.

End-of-life concerns and sleep disturbances are
high among people with HD, and rates were
significantly higher than in the general population
and those with other neurodegenerative diseases.

Sleep disturbances and suicidal risk increased at
more advanced stages of the disease, although the
suicidal risk is present from the early stages of
disease.

Our findings highlight the importance of holistic HD
management and comprehensive clinical assess-
ment for suicidal ideation behaviors and sleep
disturbances to reduce the burden on PwHD.
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