J. Psychosoc. Rehabil. Ment. Health (2021) 8:61-71
https://doi.org/10.1007/s40737-020-00202-8

)

Check for
updates

ORIGINAL ARTICLE

Is There a Relation Between Caregiver Burden
and Cognitive Dysfunction in Huntington’s Disease?

M. M. Schumacher-Kuiper

« A. M. van Loon - C. F. W. Peeters -

M. R. Ekkel - C. M. P. M. Hertogh - R. B. Veenhuizen

Received: 10 July 2020/ Accepted: 3 October 2020/ Published online: 14 October 2020

© The Author(s) 2020

Abstract Caring for a family member with Hunt-
ington’s disease (HD) can be seriously burdensome.
Cognitive and neuropsychiatric symptoms that are
part of HD can impact the quality of life of caregivers.
Therefore, we investigated the relationship between
caregiver burden, cognitive impairment and patient
characteristics. A retrospective cross-sectional study
was performed on 33 adult HD-outpatient-caregiver
dyads. We assessed caregiver burden and cognitive
functioning of the included patient on the same day
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with the MCSI and MoCA respectively. For statistical
analysis, we performed a network analysis and used
descriptive statistics to describe our study sample.
Caregivers scored on average 13.5 out of 26 points on
the MCSI. The scores on the MoCA of the HD patients
varied from 9 to 30 and was on average 22. Our
network analysis demonstrated an indirect relationship
between cognitive functioning and caregiver burden,
in which CAG repeat length and the time since HD has
been diagnosed are the primary mediators. We found a
negative association between CAG repeat length and
cognitive functioning. Furthermore, a relationship was
found between higher caregiver burden and psy-
chotropic drug use. We observed an indirect relation-
ship between cognitive functioning and caregiver
burden using network analysis. This analysis produces
comprehensible results with the variables of interest.
This study sheds new light on the components that
make up caregiver burden in HD.

Keywords Caregiver burden - CAG repeat -
Cognition - Psychotropic drugs - Network analysis

Introduction

Huntington’s disease (HD) is an autosomal-dominant
neurodegenerative disease characterized by motor,
cognitive and neuropsychiatric symptoms. The preva-
lence of HD in North Western Europe, North America
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and Australia ranges from 5.96 to 13.7 per 100,000
persons [1]. HD is caused by an elongated CAG
trinucleotide repeat on the short side of chromosome 4
encoding for the HTT (Huntingtin) protein [2].

Caring for someone with HD can be complex and
challenging. Especially, given the progressive trajec-
tory of HD, the person afflicted requires more
intensive care over time. It is suggested that the
impact of HD on the quality of life of caregivers is
more significant than in other neurodegenerative
diseases [3]. The theme which was most widely
discussed by caregivers in the literature according to
the review on the impact of HD on caregivers by
Domaradzki were their negative experiences with
health and social care services, such as insufficient HD
care and housing options [4]. The hereditary character
of HD burdens caregivers with the fear that the disease
develops in other family members, notably the chil-
dren. Another burdensome aspect which Domaradzki
highlights, is the difficulty maintaining a meaningful
relationship with the patient because of HD symptoms
and the decreasing reciprocity. The struggle with the
changing roles over the course of the disease and the
struggle with the increasing need for care also
emerged in interviews with caregivers [5]. In semi-
directed focus groups, caregivers addressed emotional
well-being, dealing with personal burden (such as
losing their own identity and their responsibility of
caring), the struggle with the practicalities of caregiv-
ing and the social support as having a negative impact
on their quality of life [6]. Additional burdening
factors for caregivers are the fact that the majority of
skilled care is provided by these caregivers and the
lack of knowledge on the trajectory of HD, according
to the review by Tarolli [3].

Furthermore, HD-associated cognitive dysfunc-
tions have a great impact on the quality of life of
caregivers as well [7]. About 54% of HD caregivers
pointed out the combination of behavioral and cogni-
tive symptoms as most impactful [8]. Detrimental to
the quality of life of caregivers are symptoms such as
executive dysfunction and the cognitive decline in
general. Moreover, the cognitive changes can make it
harder for caregivers to maintain a normal household
[9]. For example, interviewed caregivers indicated
that it can be hard for them to combine the caregiving
role and their role as employees [10].

In general the cognitive performance of HD
patients worsens as the disease progresses [11]. Early
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in the disease cognitive symptoms such as impairment
of attention, memory, psychomotor speed, emotional
recognition and visuospatial processing can occur.
Executive dysfunction, deficits in problem solving and
cognitive inflexibility are also exhibited by patients
with early HD, whereas domains such as language
comprehension, spatial awareness and orientation, and
semantic memory remain relatively intact in the early
stages [12, 13]. Vinther-Jensen et al. found in an
outpatient setting that 14% of premanifest gene-
expansion carriers and 77% of the motor manifest
HD patients show cognitive impairments [14]. Thus,
cognitive decline can be seen in HD patients who do
not show motor symptoms yet [12—15].

Until now, drugs have been found to be ineffective
to treat cognitive impairment in HD. Dickey and La
Spada compiled an overview of the pharmacological
treatment of cognitive impairment in HD and found
none of the different classes of drugs significantly
improved cognition [15]. Moreover, any psychoactive
drug might impair cognitive functioning [16]. In 2011,
a study in the United Kingdom was performed to
identify the central nervous system (CNS) drugs that
are prescribed to patients with HD in primary care
[17]. Of the psychotropic drugs, antidepressants
(49%), antipsychotics (38%) and hypnotics/anxiolyt-
ics (36%) were prescribed most often. The use of these
drugs was higher amongst HD patients in nursing
facilities, i.e. antipsychotics 62% and anxiolytics 59%
[18]. However, to the best of our knowledge, no study
has looked into the effect of psychotropic drugs use on
caregiver burden in HD. We hypothesized a relation
between cognitive dysfunction, psychotropic drug use
and caregiver burden.

Thus, in this retrospective study we explored the
relationship between caregiver burden and cognitive
functioning of HD patients in an outpatient setting.
The novelty in this study is the patient’s impaired
cognition and caregiver burden were tested directly in
patient-caregiver dyad at the same day, which enables
to collate the level of caregiver burden with the
cognitive impairment at that moment. According to
our hypothesis, cognitive dysfunction is related to a
higher burden experienced by the caregiver. Secondly,
the use of psychotropic drugs and other patient
characteristics were investigated as possible influ-
encers of this relationship. Here, we applied network-
analysis to investigate the relationships between our
variables of interest. Network analysis has emerged as
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a key technique in sociology and has also been applied
successfully in biology, information science and social
psychology. Recently, it has also been used to study
the relations of psychopathology, because the inter-
actions between symptoms can be understood as a
network, in which symptoms are nodes and causal
interactions between symptoms are connections
between nodes [19]. Even though the symptoms are
phenomenologically distinct, they are causally homo-
geneous because they are causal effects of the same
disease. From this perspective, brain disorders such as
HD might also be understood as networks of interact-
ing symptoms.

Methods
Setting

In the northern part of the Netherlands, there is an
outpatient HD clinic, situated in a long-term care
facility, which delivers multidisciplinary treatment
and care to patients with HD and their caregivers. On
average, the HD patient and his/her caregiver visit this
clinic biannually. On the day of the visit the patient
and a close relative or caregiver are separately
assessed by an elderly care physician, a psychologist,
an occupational therapist, a speech and language
therapist, a social worker, a physiotherapist and a case
manager. This setup has been proven feasible and
appreciated by patients, caregivers and health care
professionals and is in concordance with the interna-
tional standards of care [20, 21]. When patients and
caregivers visit the facility for the first time, an
information brochure is given which states their
pseudonymized data can be used for research pur-
poses. They can refuse this at any time, the refusal will
be noted in the electronic file and patients will be
excluded from participation in research.

Participants

Patients were recruited from the above-mentioned
outpatient HD clinic (N = 80). Patients were excluded
from this study when they met the following criteria:
under 18 years of age (N = 1), assisted living (N = 7),
living without the primary caregiver (N = 13) and no
visit to the HD clinic in 2018 (N = 10). Four patients
did not undergo testing during the visit at the HD clinic

due to severe physical or cognitive limitations.
Because of the main research question, we excluded
patient-caregiver dyads when the cognitive perfor-
mance via the Montreal Cognitive Assessment
(MoCA) and the caregiver burden via the Modified
Caregiver Strain Index (MCSI) were not assessed at
the same visit (N = 12). When either or both the
MoCA and MCSI were assessed during multiple visits,
the last visit was included. In total we included 33
patients and their caregivers in this study.

Measures

The measures used in this study were part of the
standard treatment and care protocol for patient-
caregiver dyads.

To assess caregiver burden, the MCSI was applied.
The MCSI allows a more quantitative view of the
burden of caregiving and consists of thirteen questions
with three response categories (yes, sometimes or no).
According to Thornton and Travis, the MCSI is a
better instrument for measuring the burden of care-
giving than the CSI (Caregiver Strain Index) [22].
Following Thornton and Travis, we converted the
responses into numerical categories (2 = yes,
1 = sometimes, 0 = no) to enable an ordinal numer-
ical measurement of the caregiver burden, resulting in
a maximum score of 26 points. A higher score
indicates more caregiver burden.

The MoCA was used to assess the cognitive
functioning of the patients. The MoCA was developed
in 1996 to screen patients with mild cognitive
dysfunction and translated to the Dutch language in
2004 [23]. The maximum score is 30 points, indicating
high cognitive functioning. A total score over 26 is
considered normal. The tested domains include
delayed recall, executive function, attention, naming,
abstraction, orientation and language.

Assessment

The records of the included patients were screened for
the following information:

e Basic patient characteristics: age, gender, years of
education (12 years or less and more than
12 years).

e Disease-related characteristics: number of years
since  HD diagnosis, CAG repeat length,
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comorbidities, medication (divided into psy-
chotropic drugs and other drugs. ‘When required’
medication was excluded).

e Patient measures: TFC (Total Functional Capacity,
part of the Unified Huntington Disease Rating
Scale, UHDRS) [24], MoCA.

e Caregiver characteristics: gender, relation to the
patient.

e Caregiver measures: MCSI.

Statistical Analysis

Descriptive statistics were calculated for the charac-
teristics and outcome measures. Because of the large
variation in comorbidities, this variable was excluded
from further statistical analysis.

To map and analyze the relations between MoCA,
MSCI and other variables, we employed the network
analysis. Network analyses can be utilized to clarify
relations between a variety of variables. The analysis
provides insight how the variables are linked to each
other in a highly graphic way. By representing
relationships between variables (e.g., correlations) as
edges between nodes, important structures can be
detected that are hard to extract by other means. In
general, network analysis enables the researcher to
represent complex statistical patterns in clear pictures,
without the need for data reduction methods [25].
Furthermore, by assessing the centrality scores the
most important variables in the network can be
identified.

The network extraction is based on graphical
modeling, for which the graph expresses the condi-
tional (in)dependencies between the features of inter-
est. Specifically, ridge estimation of the inverse
correlation matrix (i.e., scaled partial correlations)
was performed followed by support determinations
based on a local false discovery rate (LFDR) proce-
dure [26]. This approach enables network modeling
when the number of features is high relative to the
number of observations and when strong collinearity is
present between the features. Moreover, it allows for
probabilistic control over the support determination
and allows for the incorporation of prior information.
The resulting network can be interpreted as a condi-
tional independence graph in which the nodes repre-
sent the variables and the edges connecting the nodes
represent substantive partial correlations. Hence,
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linkage between two features in the network implies
that conditioning on the remaining features cannot
explain the association between these two features.
The ridge estimation approach is preceded by a
nonparanormal transformation and subsequent stan-
dardization of the data [27]. In this approach a penalty-
parameter determines the rate of shrinkage towards a
target matrix [26]. The target matrix was taken to be
the uninformative identity matrix and the optimal
penalty parameter was determined by 5-fold cross-
validation of the negative log-likelihood of the model.
An edge was considered to be present (or, analo-
gously, a partial correlation was considered to be non-
null) when the posterior probability of being present
(based on the LFDR) equalled or exceeded 0.8. For the
visualization of the network we choose the Kamada-
Kawai algorithm [28].

Results

The demographic and clinical characteristics of the
patients and caregivers are shown in Table 1. Our
study sample consisted of a more or less equal number
of men and women and patients were on average
53 years old. On average, the TFC was 7 which
indicates that the patients are in the third stage of HD.
The third stage entails they are no longer employable
and need support with their finances, domestic chores
and planning of their daily life.

On average, caregivers experienced their burden as
moderate (13.5 points out of 26 points). Yet, we
observed a lot of variations in the answers of the
individual questions. For example, most caregivers
(70%) found it upsetting to find their loved one had
changed so much, whereas only 6% was worried about
their financial situation. The answers to the thirteen
MCSI questions of the 33 caregivers are given as
supplementary data.

Overall, cognitive functioning as assessed with the
MoCA was marginally disturbed (mean: 22) in our
sample, since above 26 is considered normal. Yet, we
observed quite some variation within our sample, the
highest total score was 30 points and the lowest was
only 9 points. Furthermore, the domains were differ-
ently affected. Patients mostly scored the highest on
the domains naming and orientation that were still
relatively intact. However, language, delayed recall
and executive functioning were on average strongly
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Table 1 Demographic and clinical characteristics of HD patients and their caregivers

Patients (N = 33) Caregivers (N = 33)

Gender, N (%)
Male
Female
Age in years, mean (SD)
Education, N (%)
< 12 years
> 12 years
CAG repeat length, mean (SD)
HD diagnosis in years, mean (SD)
TFC, mean (SD), max 13%
Total score MCSI, mean (SD), max 26
Total score MoCA mean (SD), max 300
Executive function, mean (SD), max 5
Naming, mean (SD), max 3
Attention, mean (SD), max 6
Language, mean (SD), max 3
Abstraction, mean (SD), max 2
Delayed recall, mean (SD), max 5
Orientation, mean (SD), max 6
Psychotropic drugs, N (%)
Number of psychotropic drugs per patient, mean (SD)
Antidepressants, N (%)
SSRI, N (%)°
TCA, N (%)°
Antipsychotics, N (%)
Typical antipsychotic, N (%)
Atypical antipsychotic, N (%)
Amphetamine, N (%)
Benzodiazepine, N (%)

17 (51.5)
16 (48.5)
53.4 (11.9)

16 (48.5)
17 (51.5)

15 (45.5)
18 (54.5)
43.1 (4.0)
6.3 (7.6)
7.2 (3.3)
13.5 (6.6)
22.0 (5.4)
3.4 (1.4)
2.8 (0.4)
4.7 (1.7)
1.4 (1.0)
1.4 (0.6)
2.8 (1.6)
5.6 (0.7)
19 (57.6)
0.9 (0.9)
14 (42.4)
12 (36.4)
2 (6.1)
11 (33.3)
9 (27.3)
4 (12.1)
1 (3.0)
2(6.1)

“TFC (0-13) = The degree of independence of the patient concerning finances, domestic responsibilities, activities of the daily living,
occupation and the degree of needed care. A higher score on the TFC means a more independent patient

°Of the 33 MoCA’s, 32 were fully available. For one MoCA, only the total score was known

“Selective serotonin reuptake inhibitor (SSRI) and tricyclic antidepressant (TCA)

disturbed; on these domains the patients scored the
lowest.

Next, to explore the relations between the MoCA,
MCSI and other variables, a network analysis was
employed. The result of our network analysis is
displayed in Fig. 1. What becomes apparent from this
network is that first of all, gender was not associated
with any of the variables, with the exception that
gender of the patient had a negative relation with
gender of the caregiver. We only included patients

who live with their primary caregiver, this happens to
be solely man-woman dyads.

Furthermore, we observed close relationships
between the other variables, as shown by the nodes
representing these variables in Fig. 1. Especially CAG
repeat length and time since diagnosis are central
nodes within the network as reflected through their
(degree, betweenness, and eigenvector) centrality
scores (see Table 2). Degree centrality assesses how
important a node is by counting how many
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Age
patient

Fig. 1 Network analysis. Each node depicts a variable. A solid edge represents a positive association and a dashed edge represents a

negative association

Table 2 Degree,
betweenness and
eigenvector centrality
measures of the network. In
addition, the number of
positive and negative
connections are listed for
each node

@ Springer

Degree Betweenness Eigenvector nNeg nPos
CAG repeat length 6 6.000 1.00 4 2
HD diagnosis 5 6.833 0.81 1 4
Psychotropic drugs 4 1.167 0.79 2 2
TFC 4 1.333 0.71 3 1
MCSI 3 0.000 0.65 1 2
MoCA 3 0.667 0.63 1 2
Age patient 2 0.000 0.43 2 0
Education 1 0.000 0.20 0 1
Gender patient 1 0.000 0.00 1 0
Gender caregiver 1 0.000 0.00 1 0
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connections it has. Eigenvector centrality measures a
node’s importance while giving consideration to the
importance of its neighbors. Betweenness centrality
measures how important a node is to the shortest paths
(between any pair of nodes) through the network. In all
cases, the higher the centrality score, the more central
anode is considered to be in the network. With respect
to CAG repeat length and time since diagnosis we
make the following observations from the network.
Conditional on the remaining variables we observe for
CAG repeat length a negative association with the
MoCA, indicating that the longer the CAG repeat the
lower the cognitive functioning, and a positive asso-
ciation with the MCSI, indicating that higher caregiver
burden is associated with longer CAG repeats. Con-
ditional on the remaining variables we observe some
unexpected associations for years since diagnosis with
the MoCA and MCSI, with a longer disease course
associated with lower caregiver burden and higher
cognitive functioning. Importantly, the largest part of
the negative marginal association between MoCA and
MCSI can be attributed to the mediating effects of the
MCSI-years since diagnosis-MoCA and MCSI-CAG
repeat length-MoCA paths. Hence, the negative asso-
ciation between MoCA and MCSI is mediated mostly
through years since diagnosis and CAG repeat length.

Moreover, there is a conditional association
between the length of the CAG repeat and the time
since HD has been diagnosed, i.e. the longer the CAG
repeat the longer the disease already lasted in years.
There is also a positive conditional association
between psychotropic drugs and MCSI, indicating
that the use of psychotropic drugs is linked with a high
caregiver burden. Furthermore, we observe a direct
relationship between MoCA and the TFC; higher
cognitive functioning is associated with more inde-
pendence in daily life.

Discussion

In this study, we explored the relationship between
caregiver burden and cognitive impairment of HD
patients. We hypothesized a direct relation between
cognitive impairment and higher caregiver burden,
since most qualitative research suggested a close
relationship [6-9]. However, using the network anal-
ysis, we demonstrated an indirect relationship
between cognitive functioning and caregiver burden,

mediated mainly by CAG repeat length and time since
diagnosis. Secondly, lower cognitive functioning was
related to more dependence of the patient, as reflected
by TFC, and longer length of CAG repeats. We
observed a relation between the use of psychotropic
drugs by the patient and higher caregiver burden.
Previous literature demonstrated a relationship
between CAG length and cognitive functioning [11]
and a relationship between cognitive functioning and
caregiver burden [7, 8], yet these findings have not
been previously linked to each other. Here, we used
the network analysis to get an insight into the mutual
relationship between these variables.

Caregiver Burden and Cognitive Functioning

Our results are in line with a study by Banaszkiewicz
and colleagues in which no direct relation between
caregiver burden, measured by the Caregiver Burden
Inventory (CBI), and cognitive functioning by means
of the UHDRS cognitive scale was observed [29].
They did not investigate the indirect relations between
the variables, but observed that the majority of the
burden’s variance was not determined by the symp-
toms of the patient. They postulated the important role
of psychological factors in caregiver burden, such as
feelings of guilt about inheritance of HD. However,
Ready and colleagues did find that cognitive impair-
ment, also assessed by the UHDRS cognitive scale,
was related to a lower quality of life of caregivers [7].
Yet, in their study, quality of life was measured by one
single item. It can be questioned whether this indicates
the quality of life in relationship to the disease of the
patient or also concerns other aspects of the care-
giver’s lives. Furthermore, Ready and colleagues
included partners, children and other relationships,
of whom a quarter did not live with the patient. Non-
resident caregivers, children, parents and roommates
might experience the burden differently. Further
research could investigate whether the type of rela-
tionship between patient and caregiver impacts the
amount of burden that the caregiver experiences from
cognitive impairment. Moreover, other psychological
factors that could play a role in caregiver burden can
be taken into account.

The level of burden experienced by the caregivers
in our study resembled the caregiver burden of HD
patients in a recent study by Yu et al. [30]. They
observed that a caregiver experienced more burden
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when they were the main caregiver (i.e. being the sole
caregiver). Furthermore, a higher score on the MCSI
correlated with caring for a patient with a lower TFC
score. This indicated that caregiver burden was
associated with more dependence of the patient. The
TFC score in their study was 5.2 on average, indicating
that patients were in later stages of the disease than in
our population which might explain the relation found
in this study. We observed that TFC was only
indirectly related to caregiver burden; the relationship
was mediated via psychotropic drugs, CAG repeat
length and directly related to cognition. The TFC in
our study had a positive correlation with MoCA.
Higher cognitive functioning associated with more
independence in daily life, which was in line with our
expectations.

These previous studies did not assess the influence
of CAG repeat length and years since HD diagnosis on
the relationship between caregiver burden and cogni-
tive functioning. Our network analysis demonstrated
that these variables form important modulators.

CAG Repeat Length

We found that longer CAG repeat length was associ-
ated with a larger number of years since the HD
diagnosis as well as lower cognitive functioning.
Wright also demonstrated that the age of onset of HD
was significantly influenced by the length of the
uninterrupted CAG repeat [31]. Moreover, it is
suggested the CAG repeat length plays an important
role in the degree of brain atrophy in HD. The rate of
atrophy in the striatal and occipito-temporo-partietal
cortices are influenced by the CAG repeat length [32].
Patients with longer CAG repeat length have an
increased rate of atrophy. Baake and colleagues
demonstrated the association between the CAG repeat
length and cognitive functioning [11]. Participants
with longer CAG repeat length showed a more rapid
cognitive decline. Furthermore, each CAG repeat
length had its own curve of cognitive decline.

Years Since HD Diagnosis

We observed relations between the years since diag-
nosis HD on the one hand and MCSI and MoCA on the
other hand. A larger number of years since HD had
been diagnosed was associated with lower caregiver
burden and higher cognitive functioning. This may
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possibly reflect an acceptance effect on the side of the
patient and the caregiver or more time for both and
more capacity for the patient to cope with the disease.

Psychotropic Drugs

We also found a positive relation between caregiver
burden and psychotropic drug use by the patient.
Neuropsychiatric symptoms like depression, irritabil-
ity and psychosis are often present in HD and regularly
lead to pharmacological therapy [33]. The cognition of
the HD patients was not directly affected by using
psychotropic drugs in our sample, which is in line with
areview by Dickey and La Spada showing that none of
the investigated psychotropic drugs improved cogni-
tion [15].

Limitations

This is a retrospective and cross-sectional study and
has its accompanying limitations. Because the data are
not collected longitudinally, the causality of the
associations is unclear. Retrospective studies are more
prone to missing data that cannot be completed and the
researchers have no influence on the quality of the
data. Because of the cross-sectional perspective of this
study it is unclear whether the neuropsychiatric
symptoms or the psychotropic drug use were leading
to higher caregiver burden. Aspects of psychotropic
drug use such as side effects or the medication-related
checkups could lead to a higher caregiver burden.
Caregiver characteristics or coping style might also
play a role in the above-mentioned relation, but these
were not investigated in this study.

Moreover, we have a relatively small sample size
(N = 33) due to the inclusion and exclusion criteria.
Yet, we ensured that we had patient-partner dyads and
that our assessments were performed on the same day.

Furthermore, we only included caregiving partners
who live with the patient. Since we believed caregiv-
ing burden might especially be high for partners in the
home situation. Non-resident caregivers, children,
parents and roommates might experience the burden
differently.

Finally, the MCSI is a reliable and useful instru-
ment to measure the strain of caregivers [22]. How-
ever, it is unclear whether the height of the score
corresponds with the same level of burden for each
caregiver. It is possible a substantial inter-individual
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variation occurs in the answers. The items can be
appreciated differently in all kinds of situations and
moods. Furthermore, the separate items do not neces-
sarily have the same value to individual caregivers.
Regarding the MoCA, according to a review by
Mestre, this tool was more sensitive to cognitive
dysfunction in HD than the Mini-Mental State Exam-
ination. Yet, they also state that there is no golden
standard regarding the screening of cognition in HD
and that the assessment is considered brief with only a
limited number of items per domain [34]. Further
research could assess cognitive performance using
more elaborate cognitive test batteries.

Implications for Rehabilitation Practitioners

Our results show that caregiver burden was affected by
the time since the patient was diagnosed with HD.
Rehabilitation practitioners should keep in mind that
both the patient and the caregiver may experience
changes since the diagnosis. As our results show the
impact on the caregiver burden, we recommend to
discuss caregiver burden with the caregivers on a
yearly basis, considering the changing nature of HD
and to support the caregivers according to their needs.

Living at home for as long as possible is important
for patient, caregiver and society. A low caregiver
burden is amongst other things essential for the patient
to live at home. As our study demonstrated, a longer
CAG repeat length and short time since HD diagnosis
are indicators for caregiver burden. These should be
assessed and the patient and the caregiver treated or
supported where and if possible.

We found no direct effect of psychotropic drug use
on the cognition of the HD patients. In the rehabili-
tation setting, psychotropic drugs should be a topic
discussed with patients and their caregivers and
prescribed according to the guidelines.

Conclusion

In this study, we demonstrated the possible importance
of CAG repeat length and time since HD diagnosis as
mediators between cognition and caregiver burden. A
longer CAG repeat length and short time since HD
diagnosis are identifiers for caregiver burden. These
factors should be indicators for assessing the care-
givers and their burden more extensively. An

association between caregiver burden and psy-
chotropic drug use was found which could focus
subsequent studies on the direction of this association
and characteristics of the patients and their caregivers.
Psychotropic drug use is an important topic which
should be discussed with caregivers when addressing
the burden of caring for HD patients.

The network analysis provides insights on the direct
and indirect associations between our variables of
interest. This method produces comprehensible results
and we encourage its use in future research. This study
could be a stepping-stone to more comprehensive
research on the components that make up caregiver
burden in HD.
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