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Background: Health locus of control (LOC) represents 
an individual’s beliefs regarding one’s ability to 
influence health outcomes. In patients with chronic and 
neurodegenerative diseases, greater internal LOC has 
been associated with lower levels of disability. 
  Objective: To examine LOC in patients with 
Huntington disease (HD). 
  Methods: A cross-sectional study of individuals 
affected by HD, stratified by disease status, was 
conducted. Participants completed a demographic 
questionnaire, the Internal Control Index (ICI), and the 
Hospital Anxiety and Depression Scales. 
  Results: Thirty-four subjects completed the study. All 
groups demonstrated greater internal LOC (measured 
by ICI scores), and significant differences between 
groups were observed. Secondary analysis demonstrated 
relationships between depressive symptoms and 

Contexte : Le locus de contrôle de la santé (LCS) 
représente les croyances d’une personne sur sa capacité 
d’influer sur son état de santé. Chez les patients atteints 
de maladies chroniques et neurodégénératives, un 
locus de contrôle plus interne est associé à des degrés 
d’invalidité moindres. 
  Objectif : Observer le LCS chez des patients atteints 
de la maladie de Huntington. 
  Méthodes : On a mené une étude transversale auprès 
de personnes atteintes de la maladie de Huntington, 
regroupées en fonction du stade de la maladie. Les 
participants ont rempli un questionnaire démographique, 
le questionnaire Internal Control Index (ICI) et le 
questionnaire HADS (Hospital Anxiety and Depression 
Scale). 
  Résultats : Trente-quatre sujets ont participé à l’étude 
jusqu’à la fin. Dans tous les groupes, on a observé un 
locus de contrôle plus interne (mesuré par les scores 
ICI), et des différences significatives entre les groupes. 
Une étude secondaire a montré l’existence de liens 
entre les symptômes de la dépression et les symptômes 
de l’anxiété, de même qu’entre le score ICI et le temps 
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anxiety symptoms, and ICI score and time from clinical 
diagnosis of HD. 
  Conclusion: As patients with chronic pain and 
neurodegenerative diseases such as HD are likely to 
present for chiropractic care, identifying factors such 
as anxiety, depression and LOC may affect patients’ 
response to care. 
 
 
(JCCA. 2020;64(1):65-75) 
 
k e y  w o r d s :  anxiety, chronic pain, depression, 
Huntington disease, internal-external control

écoulé à partir du diagnostic clinique de la maladie de 
Huntington. 
  Conclusion : Les patients souffrant de douleurs 
chroniques et de maladies neurodégénératives, comme 
la maladie de Huntington, sont susceptibles de chercher 
de l’aide auprès des chiropraticiens. Certains facteurs 
comme l’anxiété, la dépression et le LCS peuvent influer 
sur la réponse des patients aux soins. 
 
(JCCA. 2020;64(1):65-75) 
 
m o t s  c l é s   :  anxiété, douleur chronique, dépression, 
maladie de Huntington, contrôle interne-externe

Introduction
Chronic musculoskeletal pain is a complex problem af-
fecting up to 85% of patients in chiropractic clinical prac-
tice.1 Chronic pain is one of the leading burdens of illness 
in Canada with direct and indirect costs of $5.8 billion in 
2008. Patients with chronic pain conditions frequently ex-
perience misdiagnosis, delayed diagnosis, unneccessary 
tests and referrals, frustration, and poor outcomes; all of 
which may lead to increased burden on the health care sys-
tem.1 Given the financial and societal burden, appropriate 
diagnosis and management of these complaints is critical, 
and understanding how patients respond to their diagno-
sis may assist clinicians in developing appropriate educa-
tional or manual interventions. For example, locus of con-
trol (LOC), based on Rotter’s social learning theory2, is a 
personality trait that influences human behaviour2-4. This 
theory posits that behaviour is influenced by an individ-
ual’s expectation of reinforcement, the perceived value of 
the reinforcement, and the psychological context of the 
situation.2 LOC is specifically related to the “expectation 
for reinforcement” component of this theory2-4, as well as 
how an individual perceives and interprets an event, and 
how s/he then chooses to respond to the situation3.
	 In chronic diseases, health LOC represents an individ-
ual’s beliefs regarding his/her ability to influence health 
outcomes.3 Individuals with a greater internal LOC be-
lieve health outcomes are self-determined, via their 
actions or strategies, and demonstrate greater self-esteem, 
experience less depression, trait anxiety and neurotic 
symptoms.3 Using measures including the Internal Con-

trol Index (ICI)4, patients with HIV were divided into sub-
types related to their mood, anxiety and ability to adapt 
to the disease5. Those in the ‘highly adaptive’ subtype 
were found to have greater internal LOC when compared 
with the ‘average performing’ and ‘severely dysfunction-
al’ subtypes.5 In contrast, those with lesser LOC believe 
health outcomes are due to fate, luck or the decisions of 
doctors.2-4

	 While traditionally considered to be a personality trait 
that is stable over time, numerous authors have reported 
differences in LOC when examined in the context of ill-
ness or disease.5-8 Gruber-Baldini et al. examined LOC 
relative to disability scores and quality of life in patients 
with Parkinson’s disease.6 In their cross-sectional study, 
greater internal LOC scores were associated with lower 
levels of disability.6 In consideration of the psychologic-
al context variable of the social learning theory3, the au-
thors suggest those with greater internal LOC may have 
adopted behaviours and strategies to maintain functional 
abilities6. The authors further hypothesize that LOC may 
affect the course of disability as a consequence of a con-
dition.6

	 Low back pain and neck pain are the most commonly 
reported conditions for seeking chiropractic care; how-
ever, those with Parkinson’s disease, multiple sclerosis, 
stroke and diabetes may also seek care.9 These chronic 
conditions may present with unique neuromusculoskel-
etal complaints, for which chiropractic care may be help-
ful. Huntington disease (HD) is an example of a neurode-
generative disease that may cause neuromusculoskeletal 
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complaints. HD is a fatal, autosomal dominant neurode-
generative disorder characterized by progressive motor 
dysfunction, decreased cognitive abilities, and psychiatric 
or behavioural disturbances (such as depression).10-12 The 
prevalence of HD is 4-10 per 100,000 people; however, it 
impacts many more people. One of its most devastating 
effects is the impact on family life, including those at-
risk, family members and caregivers.13-17

	 The genetic mutation that confirms the diagnosis is 
a cytosine-adenine-guanine (CAG) trinucleotide repeat 
expansion in the gene that encodes for the huntingtin 
protein on chromosome 4.18,19 Typically, longer repeat 
lengths represent an earlier age of onset and more rapid 
progression of symptoms. While the length of the trinu-
cleotide repeat accounts for 50-70% of the variability in 
these factors, little is known about how other genes or 
mechanisms influence the development or rate of progres-
sion of HD.10,11,20-22 The role of non-genetic factors (such 
as coping strategies or behavioural modifications) in the 
delay of symptom onset and progression is believed to be 
important, but not well understood.11

	 In addition to assisting with prediction of the age of 
onset, the discovery of the DNA markers associated with 
the gene responsible for HD led to the development of 
predictive testing in those at-risk.23,24 The risk of devel-
oping HD is considered a major stressor with tremendous 
influence on the life and major decisions of the at-risk 
population14-16,25, yet only 10-20% have participated in 
predictive testing14,16. It has been suggested that the avoid-
ance of testing may be related to passive or maladaptive 
coping strategies.25

	 Clinically, HD is recognized by the triad of motor, cog-
nitive and psychiatric symptoms.10-12 Clinical diagnosis of 
HD is a complex process based on the clinical impression 
of the treating physician and is not homogenous in clinical 
settings as there is no current consensus regarding clinical 
diagnostic criteria. The Unified Huntington Disease Rat-
ing Scale (UHDRS) diagnostic criterion is based on the 
motor assessment component of the UHDRS and requires 
the unequivocal presence of an extrapyramidal movement 
disorder, such as choreic movement, in a patient with a 
family history of HD.10,27 In addition to its role in diagno-
sis, the UHDRS is the current gold standard measure used 
in research protocols; including clinical trials, as well as 
being used to stratify patients into groups based on stages 
of disease.10,11,18,21,22,27 The UHDRS also includes a behav-

ioural examination, which investigates symptoms such as 
depression and suicidal thoughts.27 Behavioural examina-
tion is important as up to 63% of HD patients experience 
depressive symptoms, which have also been associated 
with decrease in functional abilities and quality of life.28

	 Beyond the obvious medical implications, an affected 
individual or their family member may also be required 
to cope with new financial burdens, social stigma, gen-
etic discrimination, and the risk that children may inherit 
the disease.14-16,29,30 To deal with this myriad of difficul-
ties, patients and their families may adopt passive coping 
strategies. Passive coping strategies have been considered 
maladaptive, as the individual relinquishes control of their 
pain or situation and/or allows other areas of life to be 
adversely affected.31-33 Such coping strategies have been 
linked to poorer adjustment in chronic health conditions, 
including chronic pain, rheumatoid arthritis and whiplash 
disorders.6,31-33 Passive coping strategies have also been 
observed both in patients demonstrating lesser internal 
locus of control (LOC) and those with depression.6,25

	 The work by Gruber-Baldini provides new insight into 
the role of LOC in neurodegenerative diseases.6 Specif-
ically in HD patients, research has focused on physical 
and cognitive symptoms; however, little research has ad-
dressed the psychosocial aspects of the disease.34 Based 
on the scarce research related to LOC and the results of 
Gruber-Baldini et al.6, and in consideration of the poten-
tial for coping strategies or behavioural modifications to 
effect the course of disability, we aimed to examine the 
role of LOC in people affected by HD. Specifically, we 
examined:

1)	� the LOC in subjects affected by HD as meas-
ured by the Internal Control Index (ICI); and

2)	� their levels of depression and anxiety using 
the Hospital Anxiety and Depression Scale 
(HADS).

Methods

Study design
We used a cross-sectional survey design. Given the num-
ber of ways that an individual may be affected by HD, 
we allocated subjects to four groups based on their HD 
status. We examined differences between ‘at-risk’ (posi-
tive family history of HD without genetic testing results), 
‘pre-symptomatic’ (genetic test positive for CAG muta-
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tion, without clinical diagnosis by HD physician), ‘early 
symptomatic’ (genetic test positive for CAG mutation, 
plus clinical diagnosis by HD physician), and ‘genetic 
negative’ (family history of HD with a negative genetic 
test result) groups at a given point in time. Despite a pau-
city of evidence to suggest that LOC may be linked to the 
stage of disease progression, individuals are commonly 
allocated to these groups in order to receive support in 
the HD community or participate in research.10,11,18,21,22,27,34

Sample specification
The target population was a convenience sample of males 
and females between 25 and 45 years who were affected 
by HD. The most recent clinical information provided by 
the patient’s HD physician was used to allocate subjects 
into the pre-symptomatic or early symptomatic group. 
HD is not specifically associated with particular demo-
graphic variables; therefore, subjects representing a wide 
variety of ethnicities, education levels and socioeconomic 
status were eligible to participate. Subjects were excluded 
if they did not fit the sample specifications or were not 
competent to consent. Subjects were recruited from the 
Centre for Movement Disorders (Markham, ON) and via 
on-line communications through the Huntington Society 
of Canada (HSC) to its members.
	 Due to limited subject recruitment at six months, the 
protocol was amended to allow for online data collection. 
As those who provided data via online assessment did 
not undergo UHDRS testing, it was not possible to valid-
ate their correct allocation to the assigned study groups. 
However, we performed a post-hoc analysis to evaluate 
differences in results between the subjects who complet-
ed data collection in-person and those who completed 
it online to assess for differences in responses in these 
groups.
	 Finally, to increase participation in the study, we used 
a modification of a widely accepted framework for sur-
vey methods.35 The HSC agreed to distribute only three 
emails to its membership at one week intervals to inform 
and remind members of the study and encourage partici-
pation. The study received institutional Research Ethics 
Board approval (REB approval 1007X05).

Description of outcome measures
Locus of control was evaluated using the ICI. The ICI was 
developed by Duttweiler in 1984 based on variables asso-

ciated with internal LOC, such as cognitive processing, 
autonomy, resistance to influence attempts, delayed grati-
fication and self-reliance.4 It is a 28-item questionnaire 
and each item is rated on a 5-point scale, where higher 
scores indicate greater levels of internal LOC.4,36 The 
maximal score (high internal response pattern) is 140, 
and the minimum score (low internal response pattern) is 
28.4 In follow-up studies, the ICI has been shown to be a 
reliable measure of LOC with an internal consistency of 
0.85.36 It is significantly correlated to the Beck Depres-
sion Inventory, the State-Trait Anxiety Inventory (Form 
Y), the Coopersmtih Self-Esteem Inventory (Form A), 
and the Eysenck Neuroticism Scale.36 Further, convergent 
validity of this scale has been demonstrated against Rot-
ter’s Internal-External Scale.36 While LOC is traditionally 
considered to be a personality trait that is stable over time, 
there have been reported changes in LOC when measured 
in the context of illness or disease.5-8

	 We used the Hospital Anxiety and Depression Scale 
(HADS) to address the secondary aim of the study.38 The 
HADS has been used to assess the presence and severity 
of depression (HADS-D) and anxiety (HADS-A), and has 
been demonstrated to have good internal consistency.38,39 
It contains 14 questions, with scores ranging from zero to 
42, where higher scores indicate greater levels of depres-
sion and anxiety.38 The HADS has been validated for use 
in patients with HD with an area under curve of 0.90.28 
In this population, it has acceptable psychometric proper-
ties with a sensitivity of 1.00 and specificity of 0.79 using 
optimal cut-off values.28

	 Clinical features of HD were assessed using the UH-
DRS, a research tool produced and revised by the Hun-
tington Study Group (HSG).27 It was developed to pro-
vide a uniform assessment of the clinical features and 
disease progression, and allows for comparison of clin-
ical signs, disease progression and the effects of therapy, 
within and between trials.27 The UHDRS is composed of 
motor, cognitive, behavioural and functional assessments, 
an independence scale and a measure of total functional 
capacity.27 The UHDRS was revised based on research 
experience and available evidence and refinements made 
to the cognitive and behavioural assessment sections.27 
The UHDRS is the current gold standard for research 
protocols, has undergone extensive reliability and validity 
testing, and has been used as a major outcome measure by 
the HSG in controlled clinical trials.10,11,18,21,22
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Description of experimental maneuver
We included two strategies as noted above. The first strat-
egy involved in-person interaction with the principal in-
vestigator (PI); the subject completed paper copies of the 
demographic questionnaire, ICI and HADS, and under-
went complete UHDRS assessment. This strategy en-
abled the investigators to determine if the UHDRS scores 
obtained during the study were consistent with the most 
recent clinical information provided by an HD physician 
via the patient’s self-reported HD status. The second strat-
egy involved subjects completing only the demographic 
questionnaire (including clinical information for group 
allocation), ICI and HADS via an online survey tool.

Strategy I
Prior to data collection, a research assistant utilized a 
computer-generated random numbers table to label en-
velopes containing the two outcome measures (ICI and 
HADS), labelled with the same unique subject indentifi-
cation (ID) number to code to ensure confidentiality for 
all subjects. After consenting to participate, the subjects 
underwent a brief interview with the PI to determine if 
they had undergone genetic testing, and if so, what the 
results were (negative or positive). Those with a positive 
genetic test were additionally asked if they had been diag-
nosed with HD by their physician. This information was 
used to allocate the subject into the appropriate group.
	 Subjects were provided with a coded envelope and led 
to a private area to complete the questionnaires and were 
instructed to return their completed surveys to the PI with 
the envelope sealed. Following the completion of the ques-
tionnaire, the PI assessed each subject via the UHDRS and 
recorded their scores. All data for each subject were gath-
ered during one session lasting approximately one hour.
	 An independent research assistant scored both paper 
outcomes, and documented the UHDRS scores. The as-
sistent then used a second computer-generated random 
numbers table to reassign subject numbers and provided 
the PI with the total scores for each of the three outcome 
measures for data analysis. The second random number 
served to further ensure anonymity for participants.
	 The PI was blinded to the participants’ survey responses 
as described above. Compliance was assessed by record-
ing the number of eligible subjects who participated, the 
number who provided demographic information and the 
number not willing to participate.

Strategy II
Strategy II was introduced to increase the number of eli-
gible participants and allow for the recruitment of sub-
jects across Canada. All data (including demographic in-
formation) were collected online. Identical subject inclu-
sion and exclusion criteria applied in both strategies. All 
subjects consenting to participate were provided survey 
questions as described above from the demographic ques-
tionnaire, the ICI and the HADS. The same randomized 
coding procedure as described in Strategy I was under-
taken by an independent research assistant. All data were 
returned to the PI for analysis.

Sample size estimation
The sample size, based on Cohen’s ƒ for an ANOVA40 
and calculated via the R-Project software (R Project, ver-
sion 2.10.0)41, was 15 per group for a total of 60 subjects. 
Standard deviations (SD) obtained from previously cited 
studies5,42 suggested a great degree of variability. There-
fore, the pooled SD (13.52) from the Smith et al. study42 
was used to calculate the sample size based upon meth-
odological similarity to our study. This calculation was 
based on an effect size (ƒ) of 0.49, accounting for a 10% 
change that was arbitrarily deemed as clinically relevant. 
To compensate for non-compliance and errors in complet-
ing the outcome measures, an additional 20% was added 
to each group, for a total sample size of 18 per group and 
a total study size of 72.

Data analysis
In order to assess for any differences in responses be-
tween the subjects who completed Strategy I (in-person), 
and those who completed online assessment (Strategy 
II) of the ICI and HADS, analysis of variance was per-
formed. The ICI scores for each group were descriptive-
ly analyzed to provide means, standard deviations, min-
imum and maximum values. To address the primary aim 
of this study, a one-way ANOVA with Bonferroni correc-
tion was used to assess mean differences in the ICI scores. 
All calculations were based on a Type I error of 0.05 and 
a Type II error of 0.2. To address the secondary aim of 
this study, the scores for the HADS were analyzed using a 
Kruskal-Wallis test, as the data violated the assumptions 
for ANOVA use (assessed by the Bartlett test).
	 We calculated Spearman’s correlation test to assess the 
relationships between the outcome measures. Specifically, 
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we assessed the relationship between HADS-anxiety and 
HADS-depression scores, ICI score and length of time in 
years from HD clinical diagnosis, ICI score and length of 
time in years from HD genetic result, and depression and 
length of time in years from genetic result, and the length 
of time in years from the clinical diagnosis. All data were 
analyzed with STATA (STATA, version 10.0) and SPSS 
(IBM SPSS Statistics for Windows, Version 26.0) statis-
tical software.

Results
Thirty-four subjects completed all the questionnaires, 
while 16 completed the UHDRS assessment (Strategy 1). 
Subjects were similarly distributed across each of the four 
groups. They ranged in age from 25 to 45, with greater 
proportion being female; however, this finding is con-
sistent with other HD studies (Table 1).38 There were no 
significant differences in ICI and HADS scores of sub-
jects recruited in-office and on-line. Therefore, the data 
sets were merged and all scores used in the analysis.
	 The grouped ICI scores are summarized in Table 2. All 
groups demonstrated mean scores above the scale mid-
point of 84, indicating increased levels of internal LOC.4 
Post-hoc Bonferroni-corrected contrasts demonstrated a 
significant difference between the at-risk and early symp-
tomatic groups (p < 0.01), and the early and pre-symp-
tomatic groups (p < 0.02) (Table 3).
	 Results from the Kruskall-Wallis test of the HADS-D 
indicated a significant difference between groups (Ad-
justed H = 12.2, df=3, p < 0.01). Table 4 provides the 
means and standard deviations of these scores. Subjects in 
the at-risk category had the lowest scores (fewest depres-

Table 2. 
Descriptive statistics of ICI scores by group.

Group Mean SD Minimum Maximum

Negative 104.4 12.8 80 124

At-risk 109.3 5.5 101 118

Pre-symptomatic 107.0 9.4 92 117

Early symptomatic  90.6 12.0 74 107

Table 3. 
ICI scores contrasted between groups 

as calculated by Bonferroni-corrected comparison.

Group Negative At-risk Early 
symptomatic

At-risk     4.9

Pre-symptomatic     2.6   –2.3 16.4 (p<0.02)

Early symptomatic –13.8 –18.7 (p<0.01)

Table 4. 
Median scores and ranges for HADS-D. 

Adjusted H = 12.2, p<0.0

Group Score

Negative 2.0 (0-10)

At-risk 0.5 (0-3)

Pre-symptomatic 3.0 (0-9)

Early symptomatic 6.0 (1-10)

Table 1. 
Demographic characteristics of subjects.

Negative At-risk Pre-symptomatic Early Symptomatic

Total number 8 10 9 7

Average age (yrs) 30.0 (3.8) 29.0 (5.2) 35.4 (7.2) 38.7 (6.1)

Female subjects (%) 87.5 70 66.7 42.9

Subjects from Strategy 1 (%) 50.0 60.0 44.4 57.1

Avg years from genetic result (sd) 2.0 (2.3) N/A 8.1 (6.5) 7.6 (5.1)

Avg years from clinical diagnosis (sd) N/A N/A N/A 3.6 (2.9)
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sive symptoms), while the early symptomatic subjects 
averaged the highest scores. There were no significant 
differences between groups (Adjusted H = 6.8, df=3, p = 
0.08). Descriptive results by group are provided in Table 
5.
	 Secondary analysis demonstrated HADS-D was sig-
nificantly related to HADS-A, rs = 0.63, 95% Bias Cor-
rected accelerated (BCa) Confidence Interval (CI) [0.42, 
0.74], p < 0.01. The ICI scores were not significantly 
related to the length of time (in years) from the time of 
genetic testing, rs = -0.59, 95%BCa CI [-0.43, 0.31], p = 
0.78. The ICI scores were significantly related to length 
of time (in years) of clinical diagnosis rs = 0.89, 95%BCa 
CI [0.16, 1.00], p < 0.01. The HADS-D scores were not 
significantly related to the length of time (in years) from 
the time of genetic testing, rs = 0.02, 95%BCa CI [-0.41, 
0.44], p = 0.93, nor were the HADS-D scores significant-
ly related to the length of time (in years) from the time of 
clinical diagnosis, rs = 0.22, 95%BCa CI [-0.50, 0.73], p = 
0.63.

Discussion
Our data suggests differences in LOC may exist between 
groups of subjects affected by HD, such that those in the 
early symptomatic group had greater internal LOC than 
the at-risk and pre-symptomatic groups. Additionally, we 
observed a significant difference in depression scores be-
tween the at-risk and early symptomatic groups. We ob-
served a trend of increasing anxiety from the at-risk to 
the pre-symptomatic groups, which appeared to decrease 
in the early symptomatic groups. We also observed in-
creased anxiety levels in the negative group compared to 
those at-risk.

Locus of control
Our results suggest that differences in LOC may exist 
within groups of subjects affected by HD. Specifically; 
the at-risk group had a significantly lower LOC score than 
the early symptomatic group. Although we did not evalu-
ate changes in LOC as the disease progresses within an 
individual with HD, one may hypothesize that because 
those in the at-risk group have not yet received the genetic 
test results, they may perceive a lack of ability to control 
their future. Alternatively, those in the early symptomatic 
group may recognize the disease process has begun and 
may adopt active coping behaviours, as demonstrated in 
those with greater internal LOC.2-4,6,31-33

	 Helder et al. identified a similar trend in their cross-sec-
tional study.34 They found that a sample of patients with 
clinically diagnosed HD scored significantly higher on 
the “acceptance” subscale of the COPE inventory com-
pared to a convenience sample of healthy adults.34 Inter-
estingly, these patients scored significantly lower on other 
subscales such as “suppression of competing activities” 
and “mental disengagement”.34 This may suggest a differ-
ence in coping strategies related more to personality traits 
(such as LOC) rather than the cognitive decline associat-
ed with HD.8,34

	 Furthermore, our secondary analysis demonstrated a 
relationship between higher ICI scores and time from first 
clinical diagnosis of HD in the early symptomatic group. 
Again, this is consistent with the findings of Helder et al., 
where their subjects had a meantime elapsed of 5.1 years 
from first diagnosis.34 Although we had a small group (n 
= 7) in our study, a future longitudinal study is warranted 
to confirm this trend.
	 The early symptomatic group also had a significant-
ly higher internal LOC than the pre-symptomatic group. 
Again, it is possible that those in the pre-symptomatic 
stage of HD experience a sense of uncertainty in wait-
ing for the onset of their disease and thus are more likely 
to feel that future health outcomes are related to luck or 
fate.2,4,6 McAllister et al. reported that anxiety is common-
ly experienced in patients affected by genetic conditions; 
however, it often becomes more intense during times of 
disease change, such as a new diagnosis or genetic test-
ing.45 With respect to those specifically affected by HD, 
they commonly experience greater levels of distress fol-
lowing a genetic diagnosis in anticipation of the onset of 
HD, due to previous experiences of observing the effects 

Table 5. 
Median scores and ranges for HADS-A. 

H = 6.8, p=0.08

Group Score

Negative 5.5 (3-9)

At-risk 5.0 (1-8)

Pre-symptomatic 6.0 (3-15)

Early symptomatic 8.0 (4-15))
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of HD and concern for how such effects will affect their 
own life.34,45

Depression
Since up to 63% of patients with HD demonstrate depres-
sive symptoms that may be related to passive coping and 
poorer health outcomes8,28, we also examined the scores of 
the HADS-D scale. Previous studies suggest that depres-
sive symptoms in patients with HD are associated with 
impaired function and decreased quality of life.28 Paulsen 
et al. found that those with an expanded CAG repeat upon 
genetic testing demonstrated greater levels of distress on 
psychiatric testing than those without the expansion.44 
We observed a significant difference in depression scores 
between the at-risk and early symptomatic groups. Our 
findings reinforce the presence of depressive symptoms in 
patients with early symptomatic HD, and encourage early 
evaluation and treatment.28

	 While our findings support the presence of depression 
in patients with HD, we cannot comment upon how it is 
affected by the progression of symptoms over time. We 
found a trend toward a negative correlation between the 
HADS-depression score and the elapsed time since re-
ceiving a genetic result. It is important to interpret these 
results with caution as this relationship was observed 
within a small and specific group. If confirmed in a larger 
study, these results may suggest that within the pre-symp-
tomatic stage of HD, individuals may become less affect-
ed by depressive symptoms the longer they have to accept 
the result. When dealing with patients with terminal ill-
nesses, Kubler-Ross described a dynamic cycle involv-
ing denial, anger, bargaining, depression and acceptance 
states of grief.45 In consideration of this process, it may 
be hypothesized that simply the confirmation of a gen-
etic diagnosis may evoke similar emotional responses 
and cause an individual to progress through the process of 
grief, eventually resulting in greater acceptance.

Anxiety
Anxiety is considered a common neuropsychiatric symp-
tom in patients with HD, and the evaluation of its presence 
is considered important in a comprehensive examination 
of a patient with the disease.21 Although we observed no 
significant differences between groups, our findings sug-
gested a trend of increasing anxiety from the at-risk to 
the pre-symptomatic, which then decreased in the early 

symptomatic groups. As hypothesized above, perhaps the 
distress associated with receiving a positive genetic test 
leads to greater anxiety than the actual development of the 
disease due to LOC and the belief that future health will 
be determined by fate.2,4,6,34

	 Increased anxiety levels were also observed in the 
negative group compared to the at-risk. In addition to the 
challenges that may present to all members of an affected 
family14-16, those who receive a negative genetic test result 
are commonly affected by “survivor’s guilt”45. This con-
cept speaks to the guilt associated with not inheriting the 
CAG expansion, while other family members may not yet 
know about their future, may have tested positive, and/
or may already demonstrate symptoms.45 Studies suggest 
those receiving negative genetic test results demonstrate 
this phenomenon, in addition to a period of emotional 
numbness and difficulties developing new perspectives 
for life.45,47-51 Future studies with a larger sample may elu-
cidate if this finding changes over time.
	 Finally, when examining the pooled data from all sub-
jects, a positive relationship was observed between de-
pression and anxiety, suggesting that these symptoms may 
be linked. This finding is supported by previous research 
that has identified a wide spectrum of neuropsychiatric 
symptoms and disorders in patients with HD.10,11,27,28

Limitations and future research
Our study included a small convenience sample that may 
not be representative of the general HD population. It is 
important, therefore, to interpret the results with caution. 
It is also possible that data collected online were complet-
ed by participants with assistance from a second party. In 
the future, a study involving multiple sites to recruit a lar-
ger sample may confirm the observed results of this study.
	 Recruitment was limited to individuals prior to the 
onset of moderate to severe symptoms in order to en-
sure that all subjects were competent to provide consent. 
While this limitation was intended to protect the rights of 
the research subjects and increase internal validity, it may 
have resulted in the recruitment of a younger population 
and limited the generalizability to the entire population 
affected by HD. In patients without neurodegenerative 
disease, internal LOC was associated with hippocampal 
volume in young and elderly subjects52 ; however, this 
relationship has not been examined in patients with HD 
or other neurodegenerative diseases. Future research may 
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attempt to measure this. It should also be noted that there 
was a high percentage of females who participated in this 
study. Given there is no relationship between inheritance 
and patient sex, the findings of this study must be inter-
preted with caution with respect to the generalizability to 
the entire population affected by HD.
	 It is important to consider that disease progression in 
patients with HD has historically been evaluated based 
on motor dysfunction; however, changes in behaviour 
and cognition may be observed as a patient approaches 
symptomatic diagnosis.53 Duff et al. have found a great-
er prevalence of apathy, disinhibition and executive dys-
function (“frontal behaviours”) in patients with the CAG 
expansion, and also noted that these behaviours are as-
sociated with motor and cognitive markers of HD pro-
gression.53 These findings reinforce the need for further 
research with a more robust population and may also sug-
gest that the group stratification could be modified given 
the association between the Frontal System Behavioral 
Scale scores and the probability of diagnosis within five 
years.52 It is possible that those in the pre-symptomatic 
category could perhaps be considered in the early stage 
using expanded diagnostic criteria. Future longitudinal 
research with a more robust population and diverse out-
come measures may provide further insight into the role 
of LOC as the disease progresses.
	 Despite numerous attempts using various forms of 
communication through both the PI and the HSC, sub-
ject recruitment was a significant challenge. The HSC has 
documented that many Canadians affected by HD prefer 
to remain independent from affiliations with the disease, 
avoid participation with volunteer or support groups, and 
decline to participate in research studies.4 Utilizing Dill-
man’s method as it is described may have resulted in a 
greater response rate; however, we felt our modified ap-
proach balanced the need for email communications and 
respecting the time and willingness of a charitable organ-
ization and its volunteers, donors and members to partici-
pate.35

	 Given the difficulties with recruitment, we recognize 
our study was underpowered based on our sample size esti-
mation. This may have impacted our results and increased 
the potential for type II error, thus our findings should be 
cautiously interpreted. Given the lack of current studies 
on LOC in patients with HD, we used the pooled SD of 
a study with similar methodology42, as well as arbitrarily 

assuming a 10% difference in scores would be clinically 
relevant. In the initial estimation of required number of 
subjects, it was decided to include an additional percent-
age (20%) to account for the possibility of non-compli-
ance and errors in completing the outcome measures. In 
retrospect this appeared to be a gross over-estimation of 
the actual number of incomplete returns, which was zero. 
Despite these comments, the authors acknowledge the 
failure to recruit the number of subjects recommended by 
the power calculation, and encourage care in interpreta-
tion of the results. Future studies should consider a multi-
site strategy in effort to facilitate subject recruitment.
	 Further, it is also important to recognize the potential 
for selection bias in the current study. It is possible that 
the participants in our study may have had greater lev-
els of internal LOC compared to the general population 
affected by HD. Those who demonstrate more active 
coping strategies (including those with greater levels of 
internal LOC) commonly seek out information regarding 
their disease process30, thus they may be more likely to 
participate in research. It may also be possible that those 
with fewer depressive symptoms and lower levels of anx-
iety would also be more likely to participate in research. 
However, it can be assumed that selection bias would af-
fect each group equally, and thus relationships observed 
between groups may be realistic.
	 Finally, our study was cross-sectional in design and did 
not allow for evaluation of change in LOC over time. It 
does provide the basis for hypothesis generation and fu-
ture longitudinal studies. In particular, this study aimed to 
inform future research that examines an individual’s LOC 
as it relates to coping ability and strategies, quality of life 
and/or functional abilities.

Conclusion
As patients with chronic pain and neurodegenerative 
diseases such as HD are likely to present for chiroprac-
tic care, it is important that chiropractors recognize the 
psychosocial factors that may affect patients’ clinical 
presentation and response to care. In addition to manu-
al care, chiropractors may consider evaluating LOC, 
screening for symptoms of anxiety and depression, and/
or identifying passive coping strategies, which may be 
associated with poorer outcomes in chronic health con-
ditions. Assisting patients with the development of active 
coping strategies (or referring for this when appropriate) 
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may benefit patients and their prognoses. Future research 
could have important implications in informing disease 
management programs and coping strategies for individ-
uals affected by HD.
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