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Abstract

Objectives: Caregiver burden in neurologic Wilson disease (NVVD) has received little attention.
We investigated predictors of caregiver burden in Chinese NWD patients.

Methods: Participants in this retrospective study were NWD patients admitted to The First
Affiliated Hospital of Anhui University of Traditional Chinese Medicine from | August to 31
December 2019. Sociodemographic information was recorded for caregivers and NWD patients.
Caregiver burden was evaluated using the Caregiver Burden Inventory (CBI). Cognitive impair-
ment, functional problems, depression and anxiety were evaluated by professional interviewers.
Path analysis was used to evaluate predictors of CBIl scores.

Results: Sixty NWD patients were enrolled (mean age: 21.35 £ 4.89 years; mean NWD dura-
tion: 7.85 1 3.11 years). The mean CBI score was 52.00 & |7.16. Care duration had a significant
direct effect on CBI score after controlling for confounders (r =0.493). Cognitive impairment
(r = —0.426), functional problems (r =0.581), depression (r =0.349) and anxiety (r=0.317) had
significant indirect effects on CBI score.

Conclusion: Caregivers of NWD patients may experience a medium level of caregiver burden.
NWD duration, cognitive impairment, functional problems, depression and anxiety in NWD
patients may be useful predictors of caregiver burden.
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Introduction

Wilson disease (WD) is an inherited copper
metabolism disorder.! The prevalence rate
of WD is estimated to be 1/10,000 to
1/30,000 worldwide.>* One Chinese study
reported a prevalence rate of 5.87/
100,000.° A lack of copper excretion
causes excessive copper deposits in the
liver, brain and other tissues.® Patients
with untreated WD usually present with
hepatic or neurologic disorders, and death
may occur in severe cases.” Neurological
symptoms and cognitive-behavioural and
affective disturbances are caused by
copper deposition and subsequent brain
degeneration, which is termed neurologic
Wilson disease (NWD).*? Although under-
standing of the characteristics and aetiology
of NWD has increased, data are still incon-
clusive. Almost all NWD patients are cared
for at home by a coresident family member.
It is therefore important to recognize that
NWD affects not only patients but also
families, particularly caregivers.

Caring for a person with physical or
mental disability can be a chronically stress-
ful experience that increases informal
caregivers’ risk of reduced well-being and
enhanced morbidity and mortality.'®!!
Previous studies indicate that caregiver
burden is a unique aspect of the caregiving
experience, and can be affected by patient
characteristics,  disease-related  factors,
patient and caregiver sociodemographical
factors, and caregiving-related factors.'*!?
To date, the caregiver burden of caring
for NWD patients has received little atten-
tion. In the present study, we aimed to
investigate the predictors of caregiver
burden in NWD patients.

Materials and methods

Study design and population

This was a retrospective study of NWD
patients admitted to The First Affiliated
Hospital of Anhui  University  of
Traditional ~Chinese = Medicine from
1 August to 31 December 2019. Medical
records and questionnaire results were
obtained from newly diagnosed NWD
patients. Patients were excluded from the
study if they had malignant, severe organic
disease or psychiatric diseases that made it
impossible to complete the study question-
naire, or if they did not provide informed
consent. Each patient was asked to identify
his or her primary caregiver. We recruited
those caregivers who met the definition of a
family caregiver established by a previous
study.'* The exclusion criteria for care-
givers were the same as for patients. The
study was conducted in accordance with
the ethical principles of the Declaration
of Helsinki and was approved by the
human ethics committee of The First
Affiliated Hospital of Anhui University of
Traditional Chinese Medicine. Written
informed consent was obtained from
patients and caregivers.

The primary outcome was caregiver
burden. This was defined as the physical,
psychological or emotional, social and
financial problems that may be experienced
by family members or friends who care for
impaired adults.'> Caregivers were asked to
provide the sociodemographic information
of age and care duration, and were also
asked to complete a Caregiver Burden
Inventory (CBI) to evaluate their caregiving
burden. The American College of
Hepatology Guidelines define NWD as a
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neurodegenerative disorder characterized
by a combination of neurologic symp-
toms.'® All patients in the present study,
including those with discharge diagnoses,
referrals, and admission diagnoses, were
re-evaluated according to the American
Collage of Hepatology Guidelines. The fol-
lowing demographic and clinicopathologic
data for NWD patients were obtained from
their medical records and from question-
naires: age, sex, NWD duration, marital
status, educational level, residential area
and annual income. All eligible NWD
patients were also asked to complete the
Montreal Cognitive Assessment (MoCA),
the Activities of Daily Living (ADL)
Scale, the Hamilton Depression Rating
Scale (HDRS) and the Hamilton Anxicty
Rating Scale (HARS) to evaluate their cog-
nitive impairment, functional problems,
depression and anxiety. These tools (CBI,
MoCA, HDRS, HARS) have been validat-
ed and are widely used in the diagnosis and
management of Chinese NWD patients and
caregiver burden, based on the American
College of Hepatology Guidelines.'®

Quality control procedures

Quality control procedures involved check-
ing the accuracy of responses recorded
by experienced interviewers. All patients
received a questionnaire regardless of their
inclusion in the study. Participants were
individually interviewed by qualified inter-
viewers who had received comprehensive
training in computer-assisted personal
interviewing techniques. Participants’ data
were recorded in the interviews. All sus-
pected NWD cases were reviewed by a
panel of two experienced investigators
who evaluated all pertinent medical
records. Data quality control procedures
comprised a computerized logic check,
sequential recording and phone-call checks
by the quality controllers, and re-interview
checks by the experienced investigators.

Survey instruments

The CBI is a 24-item multidimensional
questionnaire that measures caregiver
burden on five subscales: physical, social,
emotional, time dependence and develop-
mental burden.!” Item scores are summed;
higher scores indicate greater burden. The
Montreal Cognitive Assessment (MoCA)
provides a total score ranging from 0 to
30; lower scores indicate more substantial
cognitive impairment.'® The Activities of
Daily Living (ADL) Scale measures two
central domains of functioning in NWD
patients and comprises a Physical Self-
Maintenance Scale, which assesses routine
self-care ability, and an Instrumental
Activities of Daily Living Scale, which
assesses a more complex set of behav-
iours.'”?° Item scores range from 1 to 4;
higher scores indicate more functional
problems. The Hamilton Depression
Rating Scale (HDRS) and the Hamilton
Anxiety Rating Scale (HARS) are the
most widely used measures of patient
depression and anxiety, respectively.?!**>
A score of 0 to 7 was considered normal,
a score of >7 was considered to indicate
depression or anxiety, and higher scores
indicated greater severity of depression or
anxiety.

Statistical analysis

Data were expressed as mean =+ standard
deviation (SD) and percentages. The inter-
nal consistency of the scales was evaluated
using Cronbach’s alpha coefficient; alpha
coefficients >0.70 were considered satisfac-
tory using reliability analysis. Pearson and
Spearman correlation coefficient tests were
used to assess correlations between CBI
scores and the other variables. Cognitive
function, functional problems, depression,
anxiety and NWD duration were treated
as original primary stressors. The primary
appraisal variable was care duration. The
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mediator variable was patient annual
income. Path analysis was used to examine
interrelationships among caregiver burden
and patient/caregiver factors. All data anal-
yses were performed using SPSS, version
21.0 (IBM Corp., Armonk, NY, USA)
and SPSS AMOS, version 17.0 (IBM
Corp., Armonk, NY, USA).

Results

Patient and caregiver sociodemographic
characteristics and measures

The average survey completion time was 60
minutes (range: 40-90 minutes). Of the 108
NWD patients screened in this study, 13
were unable to complete the questionnaires
and 35 WD patients were diagnosed with
other types of WD that involved liver
(n=16), kidney (n=11) or other organ
(n=28) damage. Thus, 60 WD patients and
their respective caregivers were recruited.
The sociodemographic characteristics of
NWD patients and their caregivers are
shown in Table 1. Of 60 patients, 67.7%
were men and the mean age was 21.35+
4.89 years. The NWD duration was
7.854+3.11 years. The mean age of the 60
caregivers was 42.1545.27 years; the care
duration was 7.07 +3.75 years.

The means, SDs, Cronbach’s alphas and
possible scale score ranges for the measures
are shown in Table 2. For NWD patients,
the mean MoCA score was 25.90 & 1.43, the
mean ADL score was 63.25+17.94, the
mean HDRS score was 18.40 +£4.26 and
the mean HARS score was 19.92 +7.60.
All Cronbach’s alpha values for the meas-
ures were >0.70.

Correlations between CBI
and other variables
We found that the mean CBI score was

52.00+17.16 (a medium level of burden),
and Cronbach’s alpha for CBI score was

Table |. Sociodemographic characteristics of
patients and caregivers.

Variables

NWD patients

Age (years) 21.35+4.89
Male sex (%) 40 (67.7%)
NWD duration (years) 7.85+£3.11
Unmarried (%) 56 (93.3%)
Junior high school education (%) 55 (91.7%)

City (%) 20 (33.3%)
Annual income*(%)

<50 21 (35.0%)

50-100 24 (40.0%)

>100 I5 (25.0%)
Caregivers

Age (years) 42.15+5.27

Caring duration (years) 7.07 +£3.75

*1000 CNY/year. NWD: neurologic Wilson disease;
CNY: Chinese yuan.

0.828. The correlations between variables
and CBI scores are shown in Table 3.
Caregiver CBI score was associated with
NWD  patient MoCA  (r=-0.448,
P<0.001), ADL (r=-0.682, P<0.001),
HDRS (r=0.362, P=0.004) and HARS
scores (r=0.325, P=0.011). Standard
regression coefficients generated by the
path model are shown in Figure 1. For
the primary stressors, NWD duration had
a statistically significant direct effect on
CBI score after controlling for confounders.
NWD duration was positively associated
with CBI score (r=0.334, P <0.001), with
longer patient NWD duration leading to
higher CBI score. Care duration also had
a statistically significant indirect effect on
CBI score in the model. Care duration
was positively associated with CBI score
(r=0.493, P<0.001), with greater care
duration leading to higher CBI score.
Annual income had a statistically signifi-
cant indirect effect on CBI score in the
model. Annual income was negatively asso-
ciated with CBI score (r=-0.297,
P=0.015), with lower income leading to a
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Table 2. Variable means, SDs, Cronbach’s alphas and scale score ranges.

Cronbach’s
Variables Measure Mean SD alpha Possible scale score ranges
Cognitive impairment MoCA 2590 143 0.763 Lower: more cognitive impairment (0-30)
Functional problems  ADL 63.25 1794 0.702 Higher: more functional problems (35-95)
Depression HDRS 1840 4.26 0.729 A score of 0—7 was considered normal
Anxiety HARS 19.92 7.60 0.746 A score of 0—7 was considered normal
Caregiver burden CBI 52.00 17.16 0.828 Higher: greater caregiver burden (0-96)

SD: standard deviation; MoCA: Montreal Cognitive Assessment; ADL: Activities of Daily Living; HDRS: Hamilton
Depression Rating Scale; HARS: Hamilton Anxiety Rating Scale; CBI: Caregiver Burden Inventory.

higher CBI score in caregivers. Of the pri-
mary stressors, cognitive impairment, func-
tional problems, depression and anxiety
were predicted by NWD duration, with
longer NWD duration leading to higher
scores on the MoCA (r=0.467,
P <0.001), HDRS (r=0.359, P<0.001),
HARS (r=0.292, P<0.001) and greater
ADL dependency (r=0.348, P <0.001).
Cognitive function, functional problems,
depression and anxiety were not directly
associated with caregiver burden. MoCA
score was negatively associated with CBI
score (r=-—0.426, P<0.001), with lower
patient MoCA score leading to higher care-
giver CBI score in caregivers. Functional
problems were positively associated with
CBI score (r=0.581, P<0.001), with
higher patient ADL score leading to
higher caregiver CBI score. Depression
was positively associated with CBI score
(r=0.349, P<0.001), with higher patient
HDRS score leading to higher caregiver
CBI score. Anxiety was positively associat-
ed with CBI score (r=0.317, P<0.001),
with higher patient HARS score leading to
higher caregiver CBI score.

Discussion

This study attempted to use a path model to
evaluate the complexities involved in care-
giving and to measure the effects of several
variables in the model on caregiver burden.
The exploration of modifiable, -easily

measured factors in NWD patients and
caregivers could help to alleviate burden
and improve both the care given to NWD
patients and the caregiving experience. In
the present study, we found that NWD
duration had a significant positive direct
effect on CBI score, even after controlling
for other variables. Additionally, as a mod-
ifiable and easily measured factor, annual
income had a significantly negative indirect
effect on CBI score.

WD is characterized by a deleterious
accumulation of copper in the liver and
brain.”> The prevalence of WD is higher
in China and other Asian countries than
in Western countries.” Neurological symp-
toms are the most frequent clinical symp-
toms of WD. [Initial neurological
presentation occurs in 18% to 68% of
patients; the mean age at symptom onset
is 20 to 30 years.”* The primary clinical
spectrum  of neurological  symptoms
includes different movement disorders
with a wide variety of involuntary move-
ments such as dysarthria, gait and posture
disturbances, drooling and dysphagia.
These disturbances may severely affect
activities of daily living.>> %’ Family mem-
bers often act as caregivers out of love,
respect, dedication and a sense of responsi-
bility for the person concerned. Given the
high demand and burden of care, caring for
this population is a challenge.”® Caring for
patients with mental disabilities can be a
chronically stressful experience; as a result,
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Figure I. Path analysis plot with standardized
coefficients. Only significant coefficients are shown.
NWD: neurologic Wilson disease; MoCA:
Montreal Cognitive Assessment; ADL: Activities of
Daily Living; HDRS: Hamilton Depression Rating
Scale; HARS: Hamilton Anxiety Rating Scale; CBI:
Caregiver Burden Inventory.

informal caregivers may be at greater
risk of reduced well-being and enhanced
morbidity and mortality.'®'" The level of
caregiver burden may be affected by the
caregiver’s culture. In Chinese culture, care-
givers often do not distinguish their caregiv-
er burden role from other daily activities.
They often consider caring for patients to
be just another aspect of family life.
Compared with caregivers of dementia
patients in Western society, caregivers of
dementia patients in China score higher
on depression and caregiver burden.?
Studies on caregiver burden in patients
with mental disorders have received much
attention. One study from Turkey reported
that the disease duration and disability of
30 patients with early stages of idiopathic
Parkinson’s disease had a remarkable
impact on caregiver burden.’® Another
study wusing linear regression models
showed that the main determinants of care-
giver burden were positively associated with
disease duration in 94 patients with
Parkinson’s disease.®’ It is worth noting
that the authors of these two studies failed
to present mean CBI scores. There are few

studies on the correlation between NWD
duration and caregiver burden in NWD
patients. We found that NWD duration,
as an unmodifiable factor, had a significant
positive direct effect on caregiver burden.
After controlling for other variables,
NWD duration still had a positive effect
on caregiver burden.

Many studies have confirmed that
patient cognitive impairment, functional
problems, depression and anxiety are posi-
tively related to caregiver burden.’3?
A study from the United States reported
that in 75 patients with mild cognitive
impairment, reduced awareness of cognitive
issues is associated with increased caregiver
burden, independent of neuropsychiatric
symptoms, functional abilities and cogni-
tion.” Another study of real-world data
confirmed an association between increased
caregiver burden and severity of patients’
cognitive impairment by analysing a wide
range of validated measures of caregiver
burden.** A study from China showed
that depression, anxiety and sleep problems
are the main challenges faced by family
caregivers of patients with Alzheimer’s dis-
ease.” To the best of our knowledge, the
relationships between caregiver burden
and cognitive impairment, functional prob-
lems, depression and anxiety in patients with
NWD has received little attention. The pre-
sent findings are consistent with those of the
previous studies mentioned above, although
the study populations differ.

Our study had several strengths. First,
we used a path analysis model of the
direct and indirect effects of caregiver and
patient factors on caregiver burden.
Second, both caregiver and patient factors
were evaluated. Finally, all the Cronbach’s
alpha values were >0.70, suggesting that
the validated measures had relatively high
internal consistency. There were several
study limitations. First, this was a single-
centre retrospective study with small
sample sizes, so the data cannot be used
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to infer causality. Second, we did not collect
data on other indicators such as social
support and positive aspects of caregiving,
which may affect caregiver burden.
Third, our sample contained 13 patients
with hyperkinetic movement disorders.
Unfortunately, as this number was low,
we were unable to perform a subgroup
analysis of these patients. However, we
plan to investigate caregiver burden with
these types of patients in the near future.
Finally, as all caregivers and NWD patients
were Chinese, these findings may not apply
to NWD patients of other ethnicities.

Caregivers of patients with NWD
may have a medium caregiver burden,
which is directly associated with NWD
duration and indirectly associated with cog-
nitive impairment, functional problems,
depression, anxiety and annual income.
Thus, early diagnosis and management of
NWD patients may effectively ease caregiv-
er burden.
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