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Abstract: Background: Huntington’s disease (HD) is a genetic neurodegenerative condition that involves
impairments in movement, cognition, and mood. Research is lacking in HD with regard to the prevalence of
pain and the relationships between psychological factors and pain. The aim of this research was to
investigate the prevalence of pain and identify the psychological factors associated with pain severity in
people with HD.

Methods: This data-mining study used data from 1474 people who participated in the European Huntington’s
Disease Network (EHDN) REGISTRY study. Pain severity was measured using the Medical Outcome Study 36-
item short-form health survey. Separate ordinal regression analyses were conducted with participant-rated
and interviewer-rated psychological measures (the Hospital Anxiety and Depression Scale-Snaith Irritability
Scale and the Unified Huntington’s Disease Rating Scale). The psychological factors considered were anxiety,
depression, irritability, aggression, low self-esteem, and apathy.

Results: The prevalence of pain in the total sample was 41% (stage |, 42%; stage |l, 44%; stage Ill, 39%; stages
IV and V, 50%). After controlling for confounding variables, pain severity was significantly associated with
participant-rated anxiety and depression. Interviewer-rated anxiety, depression, and irritability also were
significantly associated with severity of pain after controlling for confounding variables.

Conclusions: This research confirmed that pain is indeed an issue for people with HD, particularly during the
later stages of the disease. Caregivers and health professionals should consider the possibility that people
with HD might be experiencing pain, particularly if they are showing signs of anxiety, depression, or irritability.

Huntington’s disease (HD) is a rare genetic neurodegenerative
condition involving impairments in movement, cognition, and
mood.! Psychological changes in HD can include depression,
anxiety, irritability, and apathy.>® Chronic pain is common in
many neurological diseases; however, the prevalence of pain in
HD is uncertain,” and only 4 small to moderately sized studies
have reported a prevalence ranging between 11% and 62%.>
Only 2 studies have been found that considered psychological
factors and pain in HD.”'" Albin and Young described 2
patients with HD and depression who experienced painful
somatosensory symptoms.” In a sample of 87 individuals with

HD, Arran and colleagues observed that pain correlated

significantly with both anxiety and depression, with higher levels
of pain associated with higher levels of anxiety and depression.'’
There is substantial evidence to suggest a reciprocal relationship
between depression and pain in the wider literature, with the
conditions frequently coexisting and sharing common neurobio-
logical mechanisms.''™"* There is also evidence for relationships
between other psychological factors and pain, including
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irritability,” self-esteem,” and

anxiety, aggression,
25 o .
apathy.™ In the current study, our objective was to gain an
understanding of the prevalence of pain in individuals with HD
at different stages of the disease and to identity which psycholog-

ical factors are associated with the severity of their pain.
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Materials and Methods
Design

Data from the European Huntington’s Disease Network
(EHDN) REGISTRY versions 2 and 3 were used. REGIS-
TRY is a multicentre, multinational observational study. Partic-
ipants were recruited through annual clinical interviews at their
local EHDN study site and provided written, informed consent.
Ethical approval was gained locally from ethics committees for
all study sites that contributed to REGISTRY.

The dependent variable for this study was pain severity, with
6 levels: none, very mild, mild, moderate, severe, and very
severe. The independent variables were patient-rated (PR) mea-
sures of anxiety, depression, and irritability and interviewer-rated
(IR) measures of anxiety, depression, irritability, aggression, self-
esteem, and apathy. The covariates and demographic variables
considered were age, gender, disease stage, motor ability, func-
tional capacity, dementia, comorbidity with pain-related condi-
tions, and analgesic medication.

Disease stage was separated into 5 categories: premanifest,
stage I, stage II, stage III, and a final category combining
stages IV and V. Confidence in a diagnosis of HD had been
assessed by the interviewer using scores from 0 to 4 according
to the presence of motor abnormalities observed during the
visit. Premanifest participants were HD gene carriers with a
diagnostic confidence between 0 (no motor abnormalities) and
2 (nonspecific motor abnormalities or motor abnormalities that
may be signs of HD, suggesting less than 90% confide-
nce). HD gene carriers with a diagnostic confidence of 3 or 4
(motor abnormalities that are likely or unequivocal signs of HD,
suggesting confidence of 90% or greater) were separated into
the remaining stages according to their total functional capac-
ity score on the Unified Huntington’s Disease Rating Scale
(UHDRS).%®

Based on previous studies, the following ongoing conditions
were considered potentially related to pain: diabetes, peripheral
neuropathy, osteoporosis, rheumatic conditions (including
arthritis, spondylosis, fibromyalgia, gout, rheumatism, Raynaud’s
syndrome, back pain, and sciatica), stroke, cancer, fractures,
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headache, and migraine. Data regarding ongoing use of

medication registered to relieve pain also were included.

Measures

The following measures were used, including translated versions
of assessment forms where appropriate:

Medical Outcome Study 36-ltem Short
Form Health Survey

The Medical Outcome Study 36-item short form health survey
(SF-36) is a generic health outcome measure that is completed
by the participant with 36 questions, including: “how much
bodily pain have you had during the last 4 weeks?”>* Pain

severity is measured on a scale from 0 to 5, with higher num-

bers representing greater severity.

UHDRS

The UHDRS® assesses different characteristics of HD, includ-
ing behavioral and motor domains. The behavioral assessment
of the UHDRS includes severity and frequency information for
11 symptoms, of which the following were included in the
study: depressed mood, anxiety, aggressive behavior, irritable
behavior, low self-esteem, and apathy. Severity and frequency
are both measured on scales from 0 to 4, with higher numbers
representing greater frequency or severity. The motor assess-
ment considers 15 motor symptoms to produce an overall
motor score ranging between 0 and 124, with greater scores
representing reduced abilities. In addition, the UHDRS
includes a question regarding whether the interviewer believes

the participant has dementia.

Hospital Anxiety and Depression Scale

The Hospital Anxiety and Depression Scale-Snaith Irritability
Scale (HADS-SIS) is a self-report measure comprised of 3 sub-
scales: anxiety (7 items), depression (7 items), and irritability (8

3435 Bach of the 22 items is rated on a scale from 0 to 3.

items).
Higher scores represent greater levels of anxiety, depression, or
irritability. The HADS-SIS is an extended version of the Hospi-
tal Anxiety and Depression Scale (HADS),” which includes
items from the Irritability Depression Anxiety (IDA) scale to

L. . 34
assess irritability.

Participants

All available data were obtained for participants who had com-
pleted the relevant pain question on the SF-36. For participants
who had provided pain information at multiple appointments,
data were selected only from their most recent visit. Participants
were excluded if they did not have the HD genetic expansion
(i.e., with less than 36 CAG repeats). Participants in the area of
reduced penetrance (with between 36 and 39 CAG repeats)
were only included if diagnostic confidence was 99% or greater
that they had unequivocal motor signs of HD. Our sample
totaled 1474 participants who were HD gene carriers.
Participants visited the EHDN study sites between June 2011
and February 2014. Participants ranged in age from 14 to
88 years (mean = standard deviation, 49 £ 13.8 years). Six
participants were younger than 20 years. There were 787
female participants (53.4%). The majority of participants
(71.0%) for whom information was available relating to disease
stage were between the first and third stages of HD. Data were
collected from 15 different European countries, and 45% of the
data were collected in France and Germany. In total, 299 par-
ticipants (21.6%) were considered to have a diagnosis of demen-
tia. Of the participants who had dementia, 81.1% were at stage
III or above. A total of 97 participants (6.6%) reportedly had
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been taking analgesic medication, and 213 participants (14.5%)
reportedly had a comorbid disorder related to pain.

Statistical Analysis

The statistical software package IBM SPSS Statistics version 20
(IBM Corporation, Armonk, NY) was used to analyze the data.
Two-sided 95% contfidence intervals (Cls) were used, and P val-
ues < 0.05 were considered statistically significant. A frequency
analysis was performed to identify the prevalence of pain in HD.
A cross-tabulation analysis was then conducted to identify the
prevalence of pain according to disease stage. IR measures that
included both severity and frequency ratings were combined into
a single score by multiplying the severity score by the frequency
score, consistent with other research.??®® To identify potential
indicators of pain in individuals with HD for both PR and IR
measures, proportional odds ordinal regression analyses were con-
ducted including covariates that correlated with pain. Best-fit
models were investigated, and further analyses were conducted

adjusting for comorbid conditions and medication.

Results
Prevalence of Pain in HD

Of a total of 1474 participants, 40.8% reported experiencing
some pain during the previous 4 weeks. The prevalence of pain
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was slightly higher at 42.6% for participants who were motor
symptomatic. The prevalence of moderate to very severe pain
was 18.7%. In considering the prevalence of pain across the
stages of HD, there were 90 patients of missing data, providing
a sample of 1384 participants. The prevalence of pain was
higher in the later stages of the disease (premanifest, 32%; stage
I, 42%; stage II, 44%; stage III, 39%; stages IV and V, 50%).
Figure 1 illustrates prevalence according to pain severity across

stages.

Indicators of Pain in HD

There were significant associations between the severity of pain
and age, gender, disease stage, motor function, comorbid condi-
tions related to pain, analgesic use, and dementia. Therefore,
these were considered as confounding variables in the ordinal
regression analyses. All PR and IR measures were highly corre-
lated with the severity of pain. PR measures were more highly
correlated than IR measures, and PR anxiety was the most
strongly correlated of all the measures (r; = 0.307; P < 0.001).

PR Ordinal Regression Analysis

A proportional odds ordinal regression was run to determine
the effect of PR depression, PR anxiety, and PR irritability on
the severity of pain in people with HD controlling for gender,
age, disease stage, motor function, and dementia. A higher

Very Severe

PRE-MANIFEST STAGE | (N=296) STAGE Il (N=327) STAGE IIl (N=359) STAGE IV OR V

(N=263)

(N=139)

Figure 1 Percentage prevalence of pain severity according to disease stage.
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depression score was associated with an increase in the odds of
greater pain severity, with an odds ratio of 1.056 (95% CI,
1.022-1.090; Wald %> with 1 degree of freedom
[1 df] = 11.044; P = 0.001). A higher anxiety score was associ-
ated with an increase in the odds of greater pain severity, with
an odds ratio of 1.095 (95% CI, 1.054-1.137; Wald >
[1 df] =21.913; P < 0.001). A higher irritability score was not
associated with a significant increase in the odds of greater pain
severity, with an odds ratio of 1.031 (95% CI, 0.999-1.065;
Wald % [1 df] = 3.648; P = 0.056).

PR irritability was removed from the analysis for the best-fit
model (Table 1). A higher depression score was associated with
an increase in the odds of greater pain severity, with an odds
ratio of 1.061 (95% CI, 1.028-1.094; Wald > [1 df] = 13.542;
P < 0.001). A higher anxiety score was associated with an
increase in the odds of greater pain severity, with an odds ratio
of 1.119 (95% CI, 1.084-1.155; Wald %> [1 df] = 47.743;
P < 0.001).

The PR best-fit model ordinal regression was rerun adjusting
for comorbidity and analgesic use (Table 2). A higher depres-
sion score was associated with a slightly larger increase in the
odds of greater pain severity, with an odds ratio of 1.064 (95%
CI, 1.030-1.098; Wald x> [1 df] = 14.582; P < 0.001). A
higher anxiety score was associated with a similar increase in

the odds of greater pain severity, with an odds ratio of 1.118

TABLE 1 Ordinal Regression Analysis: Patient-Rated Best-fit Model

(95% CI, 1.083-1.155; Wald %> [1 df] = 46.191; P < 0.001).
Taking analgesic medication was associated with an increase in
the odds of greater pain severity, with an odds ratio of 3.667
(95% CI, 2.364-5.688; Wald x> [1 df] = 33.671; P < 0.001).
Having comorbidities associated with pain was associated with
an increase in the odds of greater pain severity, with an odds
ratio of 1.789 (95% CI, 1.300-2.461; Wald x> [1 df] = 12.748;
P < 0.001).

IR Ordinal Regression Analysis

A proportional odds ordinal regression was run to determine
the effect of IR measures of depression, anxiety, irritability,
aggression, apathy, and low self-esteem on the severity of pain
in people with HD controlling for gender, age, disease stage,
motor function, and dementia. A higher anxiety score was asso-
ciated with an increase in the odds of greater pain severity, with
an odds ratio of 1.061 (95% CI, 1.024-1.100; Wald °
[1 df] = 10.806; P = 0.001). irritability,

aggression, apathy, or low self-esteem scores were not associated

Higher depression,

with a significant increase in the odds of greater pain severity.
For the best-fit model, IR measures that were least significant

were removed from the analysis 1 by 1, and the ordinal regres-

sion analysis was repeated until all remaining IR measures were

significant (Table 3). A higher depression score was associated

Parameter Hypothesis Test OR 95% Wald CI for OR
Wald »? df P Value Lower Upper
Age 10.713 1 0.001 1.016 1.006 1.025
Female vs. male 8.808 1 0.003 1.415 1.125 1.780
Dementia vs. no dementia 1.699 1 0.192 0.802 0.576 1.118
Premanifest vs. stage IV or V 1.834 1 0.176 0.601 0.287 1.256
Stage I vs. stage IVorV 0.675 1 0.411 0.779 0.429 1.414
Stage II vs. stage IVor V 0.811 1 0.368 0.790 0.472 1.320
Stage III vs. stage IVor V 2.500 1 0.114 0.697 0.446 1.090
Motor score 1.361 1 0.243 0.995 0.986 1.004
PR anxiety 47.743 1 0.000 1.119 1.084 1.155
PR depression 13.542 1 0.000 1.061 1.028 1.094
Cl, confidence interval, OR, odds ratio; df, degrees of freedom; PR, patient-rated.
TABLE 2 Ordinal Regression Analysis: Patient-rated Adjusted Best-fit Model
Parameter Hypothesis Test OR 95% Wald CI for OR
Wald »* df P Value Lower Upper
Analgesics vs. no analgesics 33.671 1 0.000 3.667 2.364 5.688
Comorbidities vs. no comorbidities 12.748 1 0.000 1.789 1.300 2.461
Age 3.638 1 0.056 1.009 1.000 1.019
Female vs. male 6.097 1 0.014 1.339 1.062 1.687
Dementia vs. no dementia 1.140 1 0.286 0.833 0.597 1.165
Premanifest vs. stage IV or V 1.058 1 0.304 0.677 0.322 1.424
Stage I vs. stage IVorV 0.136 1 0.713 0.893 0.489 1.630
Stage II vs. stage IVor V 0.176 1 0.675 0.895 0.531 1.506
Stage III vs. stage IVor V 0.981 1 0.322 0.796 0.506 1.251
Motor score 0.777 1 0.378 0.996 0.987 1.005
PR anxiety 46.191 1 0.000 1.118 1.083 1.155
PR depression 14.582 1 0.000 1.064 1.030 1.098

Cl, confidence interval, OR, odds ratio; df, degrees of freedom; PR, patient-rated.
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TABLE 3 Ordinal Regression Analysis: Interviewer-rated Best-fit Model

Parameter Hypothesis Test OR 95% Wald CI for OR
Wald xz df P Value Lower Upper
Age 10.882 1 0.001 1.015 1.006 1.023
Premanifest vs. stage IVorV 11.125 1 0.001 0.313 0.159 0.620
Stage I vs. stage IVor V 11.261 1 0.001 0.390 0.225 0.676
Stage II vs. stage IVorV 8.567 1 0.003 0.493 0.307 0.792
Stage III vs. stage IV or V 10.650 1 0.001 0.510 0.341 0.764
Female vs. male 8.130 1 0.004 1.366 1.103 1.693
Dementia vs. no dementia 4.437 1 0.035 0.716 0.525 0.977
Motor score 2.614 1 0.106 0.993 0.985 1.001
IR anxiety 12.707 1 0.000 1.064 1.029 1.102
IR depression 7.270 1 0.007 1.047 1.013 1.083
IR irritability 8.804 1 0.003 1.051 1.017 1.087
Cl, confidence interval, IR, interviewer-rated; OR, odds ratio; df, degrees of freedom.
TABLE 4 Ordinal Regression Analysis: Interviewer-rated Adjusted Best-fit Model
Parameter Hypothesis Test OR 95% Wald CI for OR
Wald xz df P Value Lower Upper
Analgesics vs. no analgesics 34.707 1 0.000 3.456 2.288 5.221
Comorbidities vs. no comorbidities 12.548 1 0.000 1.719 1.274 2.319
Age 4.099 1 0.043 1.009 1.000 1.018
Premanifest vs. stage IVorV 9.504 1 0.002 0.340 0.171 0.675
Stage I vs. stage IVor V 8.546 1 0.003 0.438 0.252 0.762
Stage II vs. stage IVorV 5.958 1 0.015 0.552 0.342 0.889
Stage III vs. stage IVorV 7.391 1 0.007 0.568 0.378 0.854
Female vs. male 6.306 1 0.012 1.319 1.063 1.638
Dementia vs. no dementia 3.253 1 0.071 0.750 0.549 1.025
Motor score 1.841 1 0.175 0.994 0.986 1.003
IR anxiety 14.080 1 0.000 1.069 1.032 1.106
IR depression 5.091 1 0.024 1.040 1.005 1.076
IR irritability 9.167 1 0.002 1.053 1.018 1.088

Cl, confidence interval, IR, interviewer-rated; OR, odds

with a greater increase in the odds of greater pain severity, with
an odds ratio of 1.047 (95% CI, 1.013-1.083; Wald ¥’
[1 df] = 7.270; P = 0.007). A higher anxiety score was also
associated with a slightly greater increase in the odds of greater
pain severity, with an odds ratio of 1.064 (95% CI, 1.029—
1.102; Wald ¥* [1 df] = 12.707; P < 0.001). A higher irritabil-
ity score was associated with a significant increase in the odds
of greater pain severity, with an odds ratio of 1.051 (95% CI,
1.017-1.087; Wald %> [1 df] = 8.804; P = 0.003).

The IR ordinal regression best-fit model was rerun adjusting
for comorbidity and analgesics (Table 4). After controlling for
comorbidities and analgesic medication, a higher depression
score was associated with a smaller increase in the odds of
greater pain severity than the unadjusted best-fit model, with a
lower odds ratio of 1.040 (95% CI, 1.005-1.076; Wald >
[1 df] =5.091; P=0.024). A higher anxiety score was also
associated with an increase in the odds of greater pain severity,
with a slightly greater odds ratio of 1.069 (95% CI, 1.032—
1.106; Wald ? [1 df] = 14.080; P < 0.001). A higher irritabil-
ity score was associated with an increase in the odds of greater
pain severity, with a slightly greater odds ratio than the unad-
justed model of 1.053 (95% CI, 1.018-1.088; Wald >
[1 df] = 9.167; P = 0.002).
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ratio; df, degrees of freedom.

Discussion

The prevalence of pain in this sample of 1474 people with
genetically confirmed HD was 41%, and the prevalence
increased slightly to 43% when considering only those who
were motor symptomatic. This was consistent with other
research on smaller sample sizes in which the prevalence of pain
in HD ranged from 11% to 62% across studies.” ® A review by
Borsook showed a similar prevalence of pain in other neurode-
generative conditions (40-60% in Parkinson’s disease; 57% in
Alzheimer’s disease). Borsook suggested this may be due to
alterations in brain circuitry, such as atrophy of the basal ganglia
in HD, that are involved in pain processing. In the normal pop-
ulation, for comparison, Breivik and colleagues estimated a
prevalence of 19% for chronic pain.** The current research
yielded a higher prevalence of pain overall together with severe
pain in the later stages of the disease. The prevalence of pain
was only 39% in the third stage, however, which is when occu-
pational and domestic activity is reduced, perhaps also leading
to a reduction in pain as responsibilities move away from the
patient and towards the carer. The higher prevalence of severe
pain in the later stages of the disease (11%) is of particular con-

cern given the debilitating effects of severe pain.
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Regression analyses controlled for confounding variables
showed that greater anxiety and depression were significantly
associated with greater severity of pain using either PR or IR
measures. After also accounting for analgesic medication and
pain-related comorbidities, the results confirmed that PR anxi-
ety followed by PR depression were the best indicators of the
severity of pain. It is possible that PR measures were more
highly correlated to the severity of pain than IR measures
because patients were more aware of their own state than inter-
viewers. Moreover, the PR measures were more in-depth,
whereas the IR measures only considered the overall state. The
more prominent role of anxiety was consistent with the study
by Arran and colleagues'” and the general literature highlighting

the relationship between anxicty and pain,'> ™"

which perhaps
could be understood better in terms of the threat matrix of
Visser and Davies, with anxiety considered a response to a
perceived threat that increases pain.*”

IR irritability was significantly associated with severity of
pain only in the best-fit model but remained significant after
adjusting for analgesic medication and pain-related comorbidi-
ties. An increase in PR irritability was associated with an
increase in the severity of pain, although this relationship did
not quite reach significance. However, PR irritability did
become significant when nonsignificant control variables were
removed from the model. Aggression, self-esteem, and apathy
were not significantly associated with the severity of pain.

The treatment of pain is particularly challenging in people
with HD, who might find it difficult to express their suffering
due to communication difficulties, cognitive difficulties, apathy,
or merely not wanting to complain. The findings suggest that
caregivers and health professionals should consider the possibility
that a patient with HD might be experiencing pain, particularly
if they are showing signs of anxiety, depression, or irritability.
The use of PR measures should be considered, because patients’
assessments of their depression and anxiety were stronger indica-
tors of their pain than interviewers’ assessments. The role of
anxiety highlighted the relevance of treatment approaches, such
as relaxation in addition to medication. Pain, anxiety, and
depression should be monitored in patients with HD so that
treatment can be provided, improving quality of life and reduc-
ing the risk of suicide.

This study had a number of limitations. First, it was cross-
sectional; thus, causality could not be determined. Second, stan-
dardized PR measures of aggression, apathy, or self-esteem were
not used. Third, the outcome measure representing pain was
limited to a single question, and it was not possible to distin-
guish between non-HD-related pain and HD-related pain. This
limitation was mitigated by controlling for pain-related comor-
bid conditions; however, other causes of non-HD-related pain
were not addressed. In addition, normative data were not avail-
able for the individual SF-36 pain item used in this study, so it
was not possible to compare the results directly with a healthy
population. Finally, participants’ weight was not considered in
this study, and its inclusion is recommended for further
research.

In summary, the prevalence of pain in this sample of patients
with HD ranged from 32% in the premanifest stage to 50% in
the later stages. Greater severity of pain was significantly associ-
ated with greater levels of anxiety, depression, and IR irritabil-
ity. PR measures of anxiety and depression were more strongly
associated with pain severity than IR measures. These findings
suggest that caregivers and health professionals should consider
the possibility that people with HD might be experiencing pain,
particularly if they are showing signs of anxiety, depression, or
irritability. Further research should attempt to distinguish
between HD-related pain and non-HD-related pain, with lon-
gitudinal research providing more information regarding how
the relationship between psychological variables and pain
changes over time. Finally, investigation into the best treatments
for people with HD who are experiencing pain and psychologi-
cal distress would greatly help to improve their quality of life.
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