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Abstract
Objective To examine the relative risk of suicide mortality in patients with Huntington’s disease (HD).
Methods A case–control study design was used. We used linked electronic records from primary care, secondary care and 
Office for National Statistics from England from 2001 through 2019. Controls were matched to cases by general practice 
and suicide date. Odds ratios (ORs) were adjusted for gender and age at suicide/index date.
Results Data were available for 594,674 individuals. Patients with HD who died from suicide were significantly younger 
at time of death than patients with HD who died from causes other than suicide (p < 0.001). The adjusted OR for HD was 
9.2 (95% confidence intervals, CI 4.9–17.4) compared to those without HD. The increase in risk was higher amongst the 
younger age group who were ≤ 45.8 years at suicide/index date (OR 54.5, 95% CI 10.8–276.1).
Conclusion The markedly elevated suicide risk in patients with HD suggests that implementation of suicide risk assessment 
may improve survival in individuals with these diseases, especially in younger patients.
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Introduction

Huntington’s disease (HD) is an autosomal dominant inher-
ited neurodegenerative condition characterized by motor, 
psychiatric and cognitive disturbances that generally mani-
fests in middle-aged patients and has a median survival of 
24 years from diagnosis [1]. HD can cause substantial dis-
ability and eventually leads to death. Amongst the top causes 
of death in patients with HD is suicide, immediately after 
pneumonia and infectious diseases [1].

Elevated rates of suicide in patients with HD were dem-
onstrated in case series studies [2–4] with rates ranging 
between 5.7% [3] and 12.7% [4]. These results were con-
siderably higher than the suicide rate in the general popu-
lation (13.7 per 100 000) [5] suggesting an increased risk 
in patients with HD. Erlangsen et al. quantified the risk 
of suicide using hospital records for patients with HD [6]. 

Although the authors reported an increased risk with an 
adjusted rate ratio of 9.5, this patient population probably 
represents individuals with relatively advanced disease 
making the generalisability of these results to the general 
population challenging. We used data from population-based 
primary care databases to explore the relative risk of patients 
with HD dying from suicide compared to the general popu-
lation in England. An improved understanding of suicide 
risk in patients with HD is important to inform suicide risk 
assessment for health care professionals potentially prevent-
ing premature death in those patients.

Methods

Study design and participants

The study design was a population-based case–control study 
in England from 2001 through 2019 using multiple inte-
grated electronic records. We employed the Clinical Practice 
Research Datalink (CPRD) (GOLD and Aurum databases) 
for primary care records in the United Kingdom (UK), the 
Hospital Episode Statistics (HES) for secondary care inpa-
tient records in England and the Office for National Statistics 
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(ONS) in the UK. CPRD is considered representative to the 
UK population in terms of age, gender and ethnicity [7] 
and the ONS is considered the gold standard for delineat-
ing cause of death by suicide [8]. All participants in our 
study have data eligible for linkage with the three databases 
(CPRD, HES and ONS). Suicide cases (and open verdicts) 
were collated from the ONS, and all suicide cases (and open 
verdicts) identified during the study period were included in 
the analysis.

Controls were drawn from the sampling frame of CPRD 
subjects linkable to HES and ONS data. We matched con-
trols to cases based on general practice and controls were 
randomly selected from the population of those who were 
at risk at the date of suicide death of the suicide case (risk-
set sampling). For maximal statistical efficiency, every 
suicide case (14,515 in total) was matched with up to 40 
live controls. We were able to match 40 controls for each of 
14,240 (98.1%) suicide cases, and between 9 and 39 con-
trols for each of the remaining 275 (1.9%) suicide cases. 
We only included patients who were at least 15 years old 
at the day of suicide or corresponding index date, have at 
least 1 year of records before the suicide index date, and 
have records deemed as acceptable quality for research. We 
also only selected patients from general practices classified 
as up to standard (for CPRD GOLD) in their quality of data 
recording.

Outcome

Our outcome of interest was death due to suicide. These 
were identified from the ONS using the following Inter-
national Classification of Diseases 10th revision (ICD-10) 
codes: X60-84, Y10-34 (excluding Y33.9), Y87.0, and 
Y87.2.

Exposure

Our exposure of interest was diagnosis of HD. We used 
records from CPRD and HES for codes that confirm the 
diagnosis of HD including those referring to Huntington’s 

chorea and Huntington’s disease dementia. Please refer to 
Supplementary information for HD codes used in this study. 
Records of HD were collected from the earliest available in 
CPRD and HES up to the suicide/index date.

Covariates

Covariates in our study include age (at suicide date for cases 
and at index date for controls) and gender.

Statistical analysis

Odds ratios (ORs) were estimated using conditional logis-
tic regression. Given that the study was risk-set sampled, 
ORs represent rate ratios [9]. The multivariable model was 
adjusted for gender and age at suicide or index date (fitted as 
a categorical variable) as a priori confounders. Further anal-
ysis was completed to examine how associations with sui-
cide were modified by gender and age (using the median age 
of death from suicide in the HD cases as the cut-off point). 
To explore for interactions with gender and age, a likeli-
hood ratio test was employed. STATA v.16 was employed 
for analysis. The study was approved by the MHRA Inde-
pendent Scientific Advisory Committee (reference number 
20_186RA).

Results

Our sample included 594,674 patients, of which 14,515 
(2.4%) were cases who died from suicide and 580,159 
(97.6%) were controls (Table 1). There were 69 patients 
identified with a diagnosis of HD; of those 69 patients 12 
patients (17.4%) were recorded as having died from suicide.

The median age of death for those who died from sui-
cide amongst patients with HD was 45.8 years (interquar-
tile range IQR 39.9–53.2). This was significantly lower 
(p < 0.001) than those with HD who died from other causes 
whose median age at death was 72.3 years (IQR 59.5–78.3). 

Table 1  Descriptive statistics 
for patients with Huntington’s 
disease compared to the whole 
sample

IQR interquartile range
a Mortality data for controls were obtained from the Clinical Practice Research Datalink. These controls 
were alive at the date of matching with cases but have died due to other causes thereafter
b 20 out of 57 (35%) patients with Huntington’s disease have causes of death other than suicide
c 49,920 out of 580,159 (8.6%) controls have causes of death other than suicide

Huntington’s disease (N = 69) Whole sample (N = 594,675)

Suicide cases Control Suicide cases Control

All n (%) 12 (17.4%) 57 (82.6%) 14,515 (2.4%) 580,159 (97.6%)
Median age at death 

in  yearsa (IQR)
45.8 (39.9–53.2) 72.2b (59.5–78.3) 47.4 (36.0–59.7) 81.55c (71.9–88.4)
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Moreover, the median age of death for patients who died 
from suicide with HD (45.8 years, IQR 39.9–53.2) was sig-
nificantly lower (p < 0.001) than the median age of death for 
patients who died from suicide in the whole sample without 
a diagnosis of HD (47.4 years, IQR 36.0–59.7).

As presented in Table 2, patients with HD were 9.2 (95% 
CI 4.9–17.4) times more likely to die from suicide compared 
with those who did not have HD, after adjustment for age 
and gender. Age at suicide death significantly modified the 
risk of death from suicide in individuals with a diagnosis 
of HD (p < 0.05). The higher suicide risk was highest in 
the younger age groups who were 45.8 years or younger at 
suicide/index date (OR 54.5, 95% CI 10.8–276.1) compared 
to those without HD diagnosis. There was no evidence of a 
significant interaction between gender and a diagnosis of HD 
in determining the risk of death by suicide (p > 0.1).

*p values based on the likelihood ratio test for testing for 
interaction

aMultivariable model adjusted for gender and age

Discussion

Risk of death from suicide was markedly elevated in indi-
viduals with HD compared to individuals without this diag-
nosis. This risk was higher in younger individuals.

This study is the first to date to quantify the effect of HD 
on suicide risk compared to the general population using a 
large population-based dataset. The data quality for suicide 
records (using the gold standard ONS to identify cases) and 
for HD are additional strengths in the study. Primary care 
records in the UK are updated using information and diag-
noses sent by secondary care, and are the main data reposi-
tory for each individual patient. We would anticipate that a 
diagnosis such as HD would be correctly coded and recorded 
as such, but accept that some patients may be omitted, espe-
cially if they were seen outside the UK public health system 
for personal reasons.

Despite these strengths, we acknowledge that there are 
several limitations in the study. Using large population-
based datasets allows hypotheses to be explored with suf-
ficient numbers to observe associations that may not be 
detectable in smaller numbers of patients from the clinical 
context. However, there are few data on clinical status or dis-
ease severity in these larger datasets which does mean that 
there is little information as to the phenotypic presentation 
of HD and hence our analysis is likely to cover a spectrum of 
patients from HD gene carriers to those with severe clinical 
manifestations of HD. Using a combination of primary care 
(CPRD), secondary care (HES) and national mortality data 
(ONS) means that these data are probably the best available 
population-based data outside clinical cohorts, which will 
tend to be smaller and hence have less power to observe 
associations. The high odds ratios along with the consistency 
of these observations with clinical experience suggest that 
these are causal effects, and not a consequence of residual 
confounding.

The findings of HD are consistent with previous stud-
ies that suggested an association between HD and increased 
suicide risk [2–4, 6]. Excessive suicide risk in HD could be 
mediated by psychiatric disturbances, a core manifestation 
in HD and a robust risk factor for suicide [10].

As an autosomal dominant disease, patients with HD have 
often witnessed the suffering of a family member throughout 
the course of the disease and, in the absence of current cure, 
patients discern that this is their fate too. With a 50% prob-
ability of passing down the gene to offspring, patients may 
be distressed about the future of their children should they 
inherit the gene. These can all be additional contributing 
factors for increased suicide risk.

The particularly elevated risk in patients dying from sui-
cide at a relatively younger age may be in part a reflection of 
disease severity and/or the bleak natural history of HD. Our 
data did not have reliable timing of the onset of either the 
clinical manifestations or the rate of progression of HD, but 
we speculate that an earlier age of HD onset has been associ-
ated with a faster deterioration of the disease [11], and hence 
those patients who died from suicide at a younger age may 
have been a subgroup enduring a more severe form of HD.

In summary, this is the first epidemiological study to 
demonstrate the size of effect of HD at the population-level 
on the risk of suicide. Routine assessment of suicide risk 
amongst patients diagnosed with HD is advisable, in both 
primary and secondary care settings, especially in younger 
patients. Given that more than three-quarters of patients with 
HD did not die from suicide, further research is required 
to understand, amongst those individuals, what constitutes 
potential protective factors from suicide.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00415- 022- 11085-z.

Table 2  Odds ratio for suicide in patients with Huntington’s disease 
compared to individuals without Huntington’s disease

Huntington’s disease OR 
(95% CI)

P value*

Alla 9.2 (4.9–17.4) –
Gender
 Males 11.89 (5.2–26.9)
 Females 6.75 (1.8–25.1) 0.6

Age at suicide death
 ≤ 45.8 years 54.53 (10.8–276.1)
 > 45.8 years 5.59 (2.3–13.7) 0.003

https://doi.org/10.1007/s00415-022-11085-z
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