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Objective: Epilepsy is a chronic disease that places a heavy burden on caregivers.
Previous studies have shown that caregivers of epilepsy patients often experience anxiety
and depression; however, few comprehensive studies have assessed their sleep quality
and family function. Based on the current understanding of the anxiety and depression
state of caregivers in children with epilepsy, we further explored the caregivers’ sleep and
family function and evaluated the predictors of the depression state of caregivers.

Methods: In this cross-sectional online anonymous survey, we sent an online
questionnaire to the caregivers of children with epilepsy who visited our hospital. The
QR code of the questionnaire was scanned at the follow-up course to conduct an online
survey. The questionnaire contained questions about sociodemographic and clinical
information, the Self-rating Anxiety Scale, Self-rating Depression Scale, Pittsburgh Sleep
Quality Index, and the Family Assessment Device.

Results: A total of 308 caregivers of children with epilepsy aged 0-12 years were
included in this study. The mean age of children with epilepsy was 4.8 + 3.18 years, and
the average illness duration was 34.2 + 29.18 months. Further, 47.1% of the children
took three or more anti-seizure medications, and 43.2% were on ketogenic diet therapy.
We found that in 77.9% of the cases, the subjects were the mothers, in 89% there
was more than one co-caregiver, and in 51.9%, financial help was required. Further,
63.6% of the caregivers thought they could not get enough access to disease knowledge
education, and 83.7% perceived epilepsy was a terrible disease. Our results also showed
that 65.6% of the caregivers were in depression status, 41.9% were in anxiety status,
and 49.0% had poor sleep quality. The proportion of unhealthy family functioning in each
subscale was 45.1-96.1%, and the unhealthy behavior control function accounted for
96.1%. Binary logistic regression analysis of the data showed that without co-caregivers
[odds ratio (OR), 5.193], free of anxiety status (OR, 0.063), good sleep quality (OR, 0.446),
healthy family role dimension (OR, 0.344), and healthy family general functional dimension
(OR, 0.259) were predictors of depression status in caregivers of children with epilepsy.

Frontiers in Neurology | www.frontiersin.org

1 October 2021 | Volume 12 | Article 744017


https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://doi.org/10.3389/fneur.2021.744017
http://crossmark.crossref.org/dialog/?doi=10.3389/fneur.2021.744017&domain=pdf&date_stamp=2021-10-25
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:liaojianxiang@vip.sina.com
https://doi.org/10.3389/fneur.2021.744017
https://www.frontiersin.org/articles/10.3389/fneur.2021.744017/full

Zhang et al.

Psychological Status of Caregivers

Conclusion: Anxiety and depression status are common in caregivers of children
with epilepsy, with depression status being more prominent. Moreover, a considerable
proportion of caregivers had poor sleep quality and unhealthy family function. The
caregivers’ anxiety status, sleep quality, family role dimension, family general function
dimension, and the number of co-caregivers were predictors of depression status in
caregivers. In clinical practice, caregivers’ anxiety and depression status, poor sleep
quality, and unhealthy family functioning should be addressed along with the treatment

of children with epilepsy.

Keywords: children with epilepsy, caregiver, depression, anxiety, sleep, family function

INTRODUCTION

Epilepsy is a common chronic neurological disorder in children,
with a prevalence of 3.2-5.5% in developed countries, 3.9-44%
in developing countries (1), and 3.9-5.1%o in China (2). Epilepsy
in children is often associated with developmental abnormalities
in the brain, leading to the impaired motor, perceptual, and
cognitive development (3, 4). As children develop physically and
psychologically, sick children often develop psychobehavioral
abnormalities, such as attention-deficit/hyperactivity disorder,
autism, and mood disorders that affect the child’s education,
future work, and marital status (5). In addition to comprehensive
care for the child, caregivers of children with epilepsy also need
to deal with developmental problems, educational and marital
problems, and the stigma caused by the disease (6). It has
been shown that most parents of children with epilepsy have
negative perceptions of others’ reactions (53.3%). They often
experienced a sense of shame, self-blame, fear, anxiety, and
depression. Parents often feared divulging their child’s epilepsy
to their friends and relatives. And they also limit family’s social
interaction, which also increased their parenting pressure (7).

Anxiety and depression are common among caregivers of
children with epilepsy, and previous studies reported proportion
of depressive symptoms ranging 21.6-34.9%, anxiety status in
14.5% of caregivers, and poor sleep quality in 37.6% of caregivers
(8-11). A study that evaluated the impact of severe pediatric
epilepsy on experienced stress and psychopathology in parents
in Denmark showed that among 152 respondents, the incidence
of depression was 34.9%, of which 15.8% had severe depressive
symptoms and 19% had moderate depressive symptoms; 14.5%
of the parents were in a state of anxiety (8).

In China, a survey conducted by Peking Union Medical
College Hospital in 2009 showed that compared with the healthy
control group, parents of children with epilepsy had more severe
anxiety and depression, which were related to low quality of
life (9). A recent study in Hunan Province, China, assessed the
sleep quality, anxiety, and depression of 234 parents of children
with epilepsy and 230 parents of healthy children; 23.51% of
the parents of children with epilepsy had depressive symptoms.
The symptoms of anxiety and depression were more severe than
those of healthy children, and sleep quality was worse (10). A
study in Shandong Province, China, also showed that 21.6% of
the parents of children with epilepsy had moderate to severe
depressive symptoms, and 37.6% had poor sleep quality (11).

As mentioned previously, epilepsy caregivers often suffered
from anxiety, depression, and poor sleep quality. Studies
suggested that seizures” frequency, severity, and unpredictability
compose of epilepsy burden on families (12). The main
influencing factors of caregivers’ stress are the child’s emotional—
behavioral problems and social difficulties, caregivers control
over their own situation, social support (8), and family
resilience (11).

Based on an investigation of the anxiety and depression
status of caregivers in children with epilepsy, this study further
explored caregivers sleep quality and family function and
evaluated the predictors of depression status in caregivers. It
was the first time to evaluate the caregiver’s psychological status
comprehensively from different dimensions. Then, we could
take more accurate and targeted measures to help caregivers
adjust their own state in order to improve caregivers’ ability of
raising children with epilepsy. This study assumed that abnormal
emotion was common in epileptic caregivers, highly related to the
disease state of epileptic children, caregivers’ own condition, and
family support.

MATERIALS AND METHODS

This was a cross-sectional anonymous web-based study from
April 2021 to May 2021. The recruitment was performed
using convenience sampling. The invitation links to online
questionnaires were sent via the medical record follow-up
system. Caregivers of children with epilepsy at the hospital also
could complete the questionnaire online by scanning the QR code
of the questionnaire directly.

Participants

Inclusion criteria were as follows: caregivers of children with
epilepsy aged 0-12 years, children with a diagnosis of epilepsy
certified by neurologists, and were treated in the Epilepsy Center
of Shenzhen Children’s Hospital, and caregivers who agreed to
cooperate with online surveys.

Caregivers who refused or were unable to provide consent or
were illiterate or unable to read and fill in the questionnaire were
excluded. Children with epilepsy coexisting with other chronic
diseases (i.e., heart disease, tumors, leukemia, congenital heart
disease, diabetes), which could affect the family function and
mental states of caregivers, were excluded from this study.
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A total of 308 caregivers were enrolled in the study, including
65 fathers and 240 mothers, and 308 children were involved.
The average age of children with epilepsy was 4.8 4= 3.18 years,
with the proportions of the age groups 0-3, 3-6, and 6-12 years
being almost the same, with boys and non-only children being
more common.

Instrument

General Information

A self-made questionnaire was used to collect sociodemographic
and clinical information such as disease status of children
with epilepsy, employment status of caregivers, family income,
caregivers' view of the disease, ability to pay for the disease, and
SO on.

Self-Rating Depression Scale

It is a 20-item scale to evaluate the presence and degree of the
status of depression in adults within the past week. Each of the
20 items is given a severity score from 1 (none or a little of
the time) to 4 (most of or all the time), but 10 items need to
be scored in reverse. The raw scores obtained on the 20 items
range from 20 to 80, and the standard score is converted to a
whole number that ranges from 25 to 100. As the score rises, the
severity of depression increases (13). The scale has been widely
used in diagnostic evaluation, curative effect evaluation, and
epidemiological investigation since it was introduced to China in
1985. In the Chinese norm, depression status is considered when
the standard score was more than 53 within the past week (14).

Self-Rating Anxiety Scale

Similarly to Self-rating Depression Scale, the Self-rating Anxiety
Scale (SAS) is a 20-item scale to evaluate the presence and degree
of anxiety status in adults within the past week. Each of the 20
items is given a severity score from 1 (none or a little of the time)
to 4 (most or all of the time), and 5 items need to be scored in
reverse. The raw score obtained on the 20 items ranges from 20
to 80, and the standard score is converted to a whole number that
ranges from 25 to 100. As the score rises, the severity of anxiety
increases (13). A standard score of more than 50 (Chinese norm)
in SAS is considered as anxiety status (14).

Pittsburgh Sleep Quality Index

The Pittsburgh Sleep Quality Index is a self-rated questionnaire
that assesses sleep quality and disturbances over a 1-month
time interval. Eighteen self-assessment items generate seven
“component” scores: subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, use of
sleeping medication, and daytime dysfunction. The sum of
scores for these seven components yields one global score. Each
component score ranges from 0 to 3, and the global score ranges
from 0 to 21. The higher the score, the worse the sleep quality
(15). Xianchen et al. had proved the applicability of the Chinese
version in 1996. This scale is widely used to evaluate sleep quality
in clinical practice and research. The cutoff scores of the poor
sleep quality is 7 in the Chinese norm (16).

The Family Assessment Device

The Family Assessment Device (FAD) is a 60-item questionnaire
based on the McMaster model, which measures family
functioning. FAD includes seven dimensions: problem solving,
communication, roles, affective responsiveness, affective
involvement, behavior control, and general functioning. Higher
scores indicate worse family functioning. Clinical cutoff scores
were used to distinguish between healthy and unhealthy family
functioning on each dimension. The cutoff scores of problem
solving, communication, roles, affective responsiveness, affective
involvement, behavior control, and general functioning were 2.2,
2.2,2.3,2.2,2.1, 1.9, and 2.0. The Chinese cutoff score of FAD has
not yet been established. Cutoft scores above were used in this
study to differentiate healthy and unhealthy family functioning
on each dimension (14).

Statistical Analysis

Statistical analysis using IBM SPSS Statistics software (version
23.0) was performed with a significance level defined at 0.05. All
demographic data were analyzed descriptively, with nominal data
presented as frequencies and percentages and continuous data
presented as means and standard variations [mean =+ standard
deviation (SD)].

First, the data were extracted and transferred to standard
data from the detailed interview in the first part of the
questionnaire. Descriptive statistics were applied to analyze the
sociodemographic and clinical information of children with
epilepsy and caregivers, mood, sleep, and family function of
caregivers. The means, SDs, and frequencies were calculated.
Second, the caregivers of children with epilepsy were divided
into two groups according to whether they had depression status
or not. The proportion of each group in variables was tested
by the x? test. Third, based on the result of the previous
x? test, variables with significant differences were selected.
Logistic regression analysis was carried out to identify the
factors that predicted depression status in caregivers of children
with epilepsy.

Ethics Approval
The study was approved by the Shenzhen Children Hospital
Ethics Committee (ethics approval no.: 2021079).

RESULTS

Sociodemographic and Clinical
Information of Epileptic Children and

Caregivers

Demographic and Disease Information of Children
With Epilepsy

The average age of the children was 4.8 £ 3.18 years, and the
average disease duration was 34.2 + 29.18 months, 47.1% of
the children were taking three or more anti-seizure medications,
84.1% could strictly comply with the medical prescription,
and 21.1% of the children still had seizures every day. In
addition to drug therapy, the proportion of ketogenic diet
therapy accounted for 43.2%; 64.9% of the children suffered
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from comorbid global developmental delay/mental retardation
(Supplementary Table 1).

Demographic Information of Caregivers of Children
With Epilepsy

Of the caregivers of children with epilepsy, 77.9% were mothers,
89% had co-caregivers, and 51.9% wanted financial help; 84.4%
of caregivers were satisfied with the physician’s explanation of
the disease and treatment, but 63.6% felt that they did not have
adequate access to education about the disease; 83.7% of the
caregivers considered epilepsy to be a terrible disease, but 60.1%
were confident in the future of the child, such as control of the
disease and living a normal life (Supplementary Table 1).

Anxiety, Depression Status, Sleep Quality,
and Family Functioning of Caregivers in
Children With Epilepsy

The average scores of anxiety and depression status and the
proportion of abnormal status caregivers of children with
epilepsy were high.

Depression status accounted for 65.6% of all caregivers, and
anxiety status accounted for 41.9%; 49.0% of the caregivers
had poor sleep quality. The scores of family functioning of
seven dimensions were from 2.2 to 2.6. The percentage of
unhealthy family functioning dimension was from 45.1 to 96.1%,
of which the unhealthy behavior control dimension was the
highest (96.1%) (Table 1).

The Related Factors of Depression in
Caregivers of Children With Epilepsy

Caregivers of children with epilepsy were divided into two groups
according to whether they had a depression status or not, and the
results were compared between groups (x? test).

Compared with the non-depression status group, significant
differences existed in the following aspects in the depression
group: taken anti-seizure medications, ketogenic diet, frequency

TABLE 1 | Anxiety and depression status, sleep quality and family functioning of
caregivers (n = 308).

Mean + SD No. of caregivers
abnormal status, n (%)
SDS standard score 57.54+11.78 202 (65.6)
SAS standard score 48.8 £ 11.27 129 (41.9)
PSQ global score 7.7 £3.70 151 (49.0)
FAD: roles 2.53 £ 0.399 222 (72.1)
FAD: communication 2.46 + 0.399 206 (66.9)
FAD: behavior control 2.45 +0.399 296 (96.1)
FAD: problem solving 2.24 £ 0.571 139 (45.1)
FAD: affective responsiveness 2.61 4+ 0.476 239 (77.6)
FAD: affective involvement 2.48 + 0.430 232 (75.3)
FAD: general function 2.37 + 0.486 244 (79.2)

SDS, Self-rating Depression Scale; SAS, Self-rating Anxiety Scale; PSQI, Pittsburgh Sleep
Quality Index; FAD, Family Assessment Device.

of seizures, reduced frequency of seizures, and comorbidities
of global developmental delay/intellectual disability in their
children with epilepsy (p < 0.05). The employment status of
caregivers, number of co-caregivers, monthly income of families,
ability to pay for treatment of epilepsy, attitude toward epilepsy,
promising attitude toward the children’s future, and desired kinds
of assistance were also significantly different between the two
groups (p < 0.05) (Tables 2, 3).

In the depression status group, proportions of anxiety status,
poor sleep quality, unhealthy family functioning dimensions of
problem solving, communication, roles, affective involvement,
and general function were significantly higher (p < 0.05)
(Table 4).

Predictive Factors of Depression Status in
Caregivers of Children With Epilepsy
(Logistic Regression Analysis)

Factors with significant differences in the comparison of the
presence and absence of depression status were included in a
binary logistic regression analysis. In the full model containing
all predictors: x2 = 1.574, p = 0.991 > 0.05, the model correctly
classified 85.7% of cases. Without co-caregivers [odds ratio (OR),
5.193], free of anxiety status (OR, 0.063), good sleep quality (OR,
0.446), healthy family role function (OR, 0.344), and healthy
family general function (OR, 0.259) were predictors of depression
status in caregivers of children with epilepsy (Table 5).

DISCUSSION

This study found that anxiety and depression status were
common among caregivers of children with epilepsy, with
depression status being more prominent. In addition, a
considerable proportion of caregivers had poor sleep quality
and unhealthy family function. Caregivers’ anxiety status,
sleep quality, family role dimension, general family function
dimension, and the number of co-caregivers were predictors of
depression status in caregivers.

It is evident that we included children with epilepsy with
more complex conditions. Among the children with epilepsy
included in this study, 47.1% took more than three drugs, and
84.1% could strictly abide by the doctor’s advice, but 21.1% still
had seizures every day. In addition to drug therapy, ketogenic
diet therapy was administered to 43.2% of the children; 64.9%
suffered from global developmental delay/intellectual disability,
probably because our hospital is a national tertiary care epilepsy
center (in China, epilepsy centers are classified into levels 1, 2,
and 3; level 3 is the most advanced), and children with long-term
follow-up visits have more complex situations, and maybe also
because caregivers of children with drug-resistant epilepsy visited
the hospital frequently and were more willing to participate in
the survey.

In this study, the caregivers of children with epilepsy
were predominantly mothers, most had co-caregivers, and
approximately half of the caregivers wanted financial help.
The majority of caregivers were satisfied with the physician’s
explanation of the disease and treatment, but 63.6% felt that they
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TABLE 2 | Comparison between caregivers without depression status and those with depression status (n = 308) (Pearson x? test) (the general information of caregivers

included).
No-depression status group, n (%) Depression status group, n (%) x? P
Relationship 2.597 0.273
Father 26 (24.5) 39 (75.5)
Mother 80 (19.9) 160 (79.2)
Employment 7.037 0.030
Full-time work 49 (46.2) 68 (33.7)
Part-time work 21(19.8) 34 (16.8)
Unemployment 36 (34.0) 100 (49.5)
No. of co-caregivers 16.628 < 0.001
0 3(2.8) 31 (15.9)
1 40 (37.7) 91 (45.0)
>2 63 (59.4) 80 (39.6)
Educational 1.154 0.764
Junior degree or below 34 (32.1) 69 (34.2)
High school degree 32 (30.2) 68 (33.7)
Bachelor’s degree 36 (34.0) 60 (29.7)
Master’s degree or above 4 (3.8) 5(2.5)
Total income per month (yuan) 18.015 < 0.001
<5,000 48 (45.9) 109 (54.0)
5,000-10,000 32 (30.2) 78 (38.6)
10,000-20,000 15 (14.2) 10 (5.0)
>20,000 11 (10.4) 5(2.5)
Medical expenses payment 18.889 < 0.001
Able to cover 63 (59.4) 68 (33.7)
Unable to cover 43 (40.6 134 (66.3)
Is epilepsy terrible? 17.436 < 0.001
Yes 81 (76.4) 188 (93.1)
No 25 (23.6) 14 (6.9)
Promising attitude toward the child future? 12.316 < 0.001
Yes 78 (73.6) 107 (63.0)
No 28 (26.4) 95 (47.0)
Needed assistance 14.721 0.002
Economic 40 (37.7) 120 (59.4)
Education for children 37 (34.9) 43 (21.3)
Knowledge for the epilepsy 23 (21.7) 26 (12.9)
Other 6 (5.7) 13 (6.4)

did not have adequate access to education about the disease;
83.7% of the caregivers considered epilepsy to be a terrible
disease, but 60.1% were confident in the future of the child,
such as control of disease and living a normal life. As in
previous studies, most caregivers were mothers, with a high
proportion caring for their children full-time (8). In addition,
caregivers of children with epilepsy in this study felt that access
to education about the disease was inadequate, which is also
consistent with the results of previous studies. Studies conducted
in Greece and the United Kingdom showed that caregivers
were satisfied with the initial information received from doctors
or hospitals about seizures and treatment. However, caregivers
often had difficulty to get expertise about epilepsy and needed
more access to available social resources and emotional support
(17, 18). Parents of children with epilepsy, in Malaysia, also

reported a need for epilepsy-related information, ongoing care,
and parental support groups (19). The results suggested that we
should develop multiple approaches to educate caregivers about
epilepsy and help them to seek more social resources, such as
community lectures on epilepsy-related disorders and help from
social workers or welfare funds.

The mean scores and the proportion of abnormal states were
higher among caregivers of children with epilepsy in this study.
Depression status accounted for 65.6% of the caregivers, 41.9%
of caregivers having anxiety status, and 49.0% having poor sleep
quality. The prevalence of depression status in caregivers was
much higher than the positive rate of 3.84% for depression in
the medical examination population in Shenzhen, China (20). It
was also higher than the point prevalence of 3.6% of depression
disorders in China’s mental health survey (21). The prevalence
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TABLE 3 | Comparison between caregivers without depression status and those with depression status (1 = 308) (Pearson x? test) (the disease information of children

with epilepsy included).

No-depression status group, n (%) Depression status group, n (%) x? P
No. of anti-seizure medications 18.680 < 0.001
0 4(3.8) 3(1.5)
1 41 (38.7) 43 (21.3)
2 28 (26.4) 44 (21.8)
>3 33 (31.1) 112 (55.4)
Seizure frequency 17.800 0.001
Everyday 11(10.4) 54 (26.7)
Every week 5(4.7) 13 (6.4)
Every month 15 (14.2) 38 (18.8)
Every year 27 (25.5) 43 (21.9)
Seizure-free 48 (45.3) 54 (26.7)
Ketogenic diet treatment 6.804 0.009
Yes 35 (33.0) 98 (48.5)
No 71 (67.0) 104 (51.5)
Reduction in the frequency of seizures 13.012 0.005
Total 45 (42.5) 47 (23.3)
90-99% 18 (17.0) 37 (18.3)
50-90% 19 (17.9) 48 (23.8)
<50% 24 (22.6) 70 (34.7)
With global developmental delay/intellectual disability 9.808 0.002
Yes 56 (53.3) 144 (71.3)
No 49 (46.7) 58 (28.7)
With autism spectrum disorder 0.200 0.655
Yes 5(4.7) 12 (5.9
No 101 (95.3) 190 (94.1)

of anxiety status in caregivers was also much higher than the
point prevalence of 5.0% of anxiety disorders in China’s mental
health survey (21). Our results generally coincide with previous
studies that reported proportion of depressive symptoms ranging
from 21.6 to 34.9%, anxiety status in 14.5% of caregivers, and
poor sleep quality in 37.6% of caregivers (8, 9, 11, 22). There
was a higher proportion of depression status, anxiety status, and
poorer sleep quality among caregivers in our study. The results
might be related to the fact that the caregivers we included were
caring for children with drug-resistant epilepsy and that a higher
proportion of primary caregivers were mothers. Studies had
shown that mothers of children with epilepsy have more anxiety
and depression than fathers, mainly related to the frequency and
duration of the children’s seizures (22).

This study also found that the proportion of unhealthy family
functioning of caregivers of children with epilepsy ranged from
45.1 to 96.1%, and the highest of which was the behavioral
control function (96.1%). The primary function of the family
is to provide specific environmental conditions for the healthy
development of the physical, psychological, and social aspects of
family members. The failure of the family to achieve its essential
functions can easily lead to various problems in family members
(23). This study suggested that unhealthy family functioning was
common in the families of children with complex epilepsy, and
the caregivers needed help at the family level.

There were significant differences in the aspects of the
severity of epilepsy, the attitude toward epilepsy, the number
of co-caregivers, the employment of the caregivers, and so on,
when they were divided into groups according to whether they
had a depression status or not. There were also significant
differences in anxiety status, poor sleep quality, and unhealthy
family function in the depression status group. Based on
the results above, binary logistic regression analysis showed
that anxiety status, poor sleep quality, unhealthy family role
function, and unhealthy family general family function increased
the prevalence of caregiver depression status. The presence
of co-caregivers (>1) decreased the incidence of caregiver
depression status.

Our results showed that the severity of the children’s
disease was not a predictor of caregivers’ depression status.
Previous studies had shown that the frequency, severity, and
unpredictability of seizures brought a burden on families (12).
The degree of anxiety and depression of the child’s mother
was mainly related to the frequency and duration of the child’s
seizures (24). This difference might result from that our subjects
were caregivers of childhood epilepsy and the high proportion
of children with drug-resistant epilepsy. On this basis, group
comparisons were made based on the presence or absence of
depression status in the caregivers, and then the predictors of
caregiver depression were analyzed, resulting in a finding that
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TABLE 4 | Comparison between caregivers without depression status and those with depression status (n = 308) (Pearson x?) (the consequences of scales included).

2

No-depression status group, n (%) Depression status group, n (%) X P
Anxiety status 78.282 < 0.001
Anxiety status 8 (7.5) 121 (69.9)
Free of anxiety status 98 (92.5) 81 (40.1)
Sleep quality 45.022 < 0.001
Poor sleep quality 24 (22.6) 127 (62.9)
Good sleep quality 82 (77.4) 75 (37.1)
Family functioning of
Problem solving 18.483 < 0.001
Healthy 76 (71.7) 93 (46.0)
Unhealthy 30 (28.3 109 (54.0)
Communication 20.799 < 0.001
Health 53 (50.0) 49 (24.3)
Unhealthy 53 (50.0) 153 (75.7)
Roles 35.871 < 0.001
Healthy 52 (49.1) 34 (16.8)
Unhealthy 54 (50.9) 168 (83.2)
Affective responsiveness 14.534 < 0.001
Healthy 37 (34.9) 32 (15.8)
Unhealthy 69 (65.1) 170 (84.2)
Affective involvement 6.053 0.014
Healthy 35 (33.0) 41(20.9)
Unhealthy 71 (67.0) 161 (79.7)
Behavior control 3.165 0.075
Healthy 7 (6.6) 5(2.5)
Unhealthy 99 (93.4) 197 (97.5)
General function 31.459 < 0.001
Healthy 41 (38.7) 23 (11.4)
Unhealthy 65 (61.3) 179 (88.6)
FAD, Family Assessment Device; PSQI, Pittsburgh Sleep Quality Index; SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale.
TABLE 5 | Predictors of depression status in caregivers (logistic regression analysis).
B SE Wald df P Exp (B) 95% ClI
Lower Upper
Without co-caregivers 1.647 0.837 3.872 1 0.049 5.193 1.006 26.794
1 co-caregiver 0.159 0.429 0.137 1 0.711 1.172 0.505 2.720
Adverse effect of drugs 8.631 3 0.035
Ever —0.205 1.442 0.020 1 0.887 0.814 0.048 13.751
Suffering 0.702 1.486 0.223 1 0.637 2.017 0.110 37.109
Never —0.859 1.468 0.343 1 0.558 0.423 0.024 7.516
Free of anxiety status —2.760 0.508 29.517 1 <0.001 0.063 0.023 0.171
Good sleep quality —0.807 0.403 4.008 1 0.045 0.446 0.203 0.983
Healthy family functioning: roles —1.068 0.447 5.718 1 0.017 0.344 0.143 0.825
Healthy family functioning: general function —1.350 0.610 4.902 1 0.027 0.259 0.079 0.857
Constant 3.328 2.183 2.324 1 0.127 27.889
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the child’s illness was not significant in predicting the caregiver’s
depression status.

A Danish study investigating the mental status and stress
levels of parents of children with severe epilepsy showed that the
increased caregiver stress was associated with the younger age of
the child, a higher level of the child’s difficulties such as emotional
and behavioral problems, and social difficulties. Seizure type,
seizure frequency, epilepsy category, and age at seizure onset
were not significantly associated with the level of the caregiver’s
stress. Caregivers’ social support and the experience of having
control over life circumstances were associated with a lower level
of caregivers’ stress. When all related variables were analyzed by
standard multiple regression analysis, only the child’s difficulties,
caregivers’ control of their own situation, and social support were
significant predictors of caregivers’ stress level (8). Another study
in Qilu Hospital of Shandong University in China also showed
that family resilience explained 3.5 and 14.9% of sleep quality
and depression. The better the family resilience, the better the
quality of sleep and the less the depression among caregivers.
Interventions to improve family resilience may enhance sleep
quality, reduce depression, and improve family parenting of
children with epilepsy (11).

Similarly, this study also suggested that caregivers’ own
status and family functioning were predictors of the caregiver’s
depression status. And this is the first time to investigate family
function among caregivers of childhood epilepsy in China. As
shown in the study, the clinical staff should help caregivers to
identify their family problems and assist them to improve the
family function.

Although we tried our best to expand our sample size,
this was a single-center study. In addition, this study used
a web-based questionnaire, which was completed by the
respondents individually. Some participants could not obtain
timely instructions on how to fill out the questionnaire, and some
information was not filled out in a standard manner, which might
affect the accuracy of some responses. Therefore, we chose the
widely used self-assessment scales to minimize bias.

CONCLUSION

Anxiety and depression were prevalent among caregivers of
children with epilepsy, with depression status being more

REFERENCES

1. Camfield P, Camfield C. Incidence, prevalence and aetiology of
seizures and epilepsy in children. Epileptic Disord. (2015) 17:117-23.
doi: 10.1684/epd.2015.0736

2. Yang C, Kang B, Mao Y, Xu Q, Yu D, Zhang L. Anxiety among caregivers of
children with epilepsy from western China: a cross-sectional survey. Medicine.
(2020) 99:€19237. doi: 10.1097/MD.0000000000019237

3. Li T, Zhou H, Li Y, Li C, Zhang Y, Zhou Y, et al. Assessment
of the neuropsychiatric comorbidities in Chinese children with
epilepsy using the MINI-KID tool. Epilepsy Res. (2018) 140:8-14.
doi: 10.1016/j.eplepsyres.2017.11.011

4. Camfield C, Camfield P, Smith B. Poor versus rich children with epilepsy
have the same clinical course and remission rates but a less favorable social

prominent. In addition, a significant proportion of caregivers
had poor sleep quality and unhealthy family functioning. The
caregiver’s own anxiety status and sleep quality, family role
function and general function, and the number of co-caregivers
were predictors of caregiver depression status. In clinical practice,
the above situation should be addressed alongside the treatment
of children with epilepsy.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding authors.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by Shenzhen Children’s Hospital. Written
informed consent for participation was not required for this
study in accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

MeZ conceived of the analysis. HZ, MaZ, YE SH, and JH
contributed to the data collection and analysis. MeZ and
HZ wrote the first draft of the manuscript. JL provided
critical feedback on the first draft. MeZ, HZ, and JL managed
the production process. All authors read and approved the
final manuscript.

FUNDING

This study was supported by the Shenzhen Fund for
Guangdong Provincial Highlevel Clinical Key Specialties
(No. SZGSP012).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fneur.
2021.744017/full#supplementary-material

outcome: a population-based study with 25 years of follow-up. Epilepsia.
(2016) 57:1826-33. doi: 10.1111/epi.13576

5. Reilly C, Atkinson P, Das KB, Chin RFMC, Aylett
SE, Burch 'V, et al. Neurobehavioral comorbidities in
children  with  active  epilepsy: ~a  population-based  study.
Pediatrics. (2014) 133:e1586-93. doi: 10.1542/peds.2013-
3787

6. Yang K, He Y, Xiao B, Wang ], Feng L. Knowledge, attitudes and
practice towards epilepsy among medical staff in Southern China: does
the level of hospitals make a difference? Seizure. (2019) 69:221-7.
doi: 10.1016/j.seizure.2019.05.002

7. Rani A, Thomas PT. Stress
parents of children with epilepsy. Neurol Sci.
doi: 10.1007/s10072-019-03822-6

and perceived stigma among
(2019) 40:1363-70.

Frontiers in Neurology | www.frontiersin.org

October 2021 | Volume 12 | Article 744017


https://www.frontiersin.org/articles/10.3389/fneur.2021.744017/full#supplementary-material
https://doi.org/10.1684/epd.2015.0736
https://doi.org/10.1097/MD.0000000000019237
https://doi.org/10.1016/j.eplepsyres.2017.11.011
https://doi.org/10.1111/epi.13576
https://doi.org/10.1542/peds.2013-3787
https://doi.org/10.1016/j.seizure.2019.05.002
https://doi.org/10.1007/s10072-019-03822-6
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

Zhang et al.

Psychological Status of Caregivers

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Jakobsen AV, Moller RS, Nikanorova M, Elklit A. The impact of

severe pediatric epilepsy on experienced stress and psychopathology in
parents. Epilepsy Behav. (2020) 113:107538. doi: 10.1016/j.yebeh.2020.10
7538

. Lv R, Wu L, Jin L, Lu Q, Wang M, Qu Y, et al. Depression, anxiety and

quality of life in parents of children with epilepsy. Acta Neurol Scand. (2009)
120:335-41. doi: 10.1111/j.1600-0404.2009.01184.x

Yang C, Yao T, Huang Y, Zhao L, Zhang L. Prevalence and influencing
factors of depression of caregivers in children with epilepsy in
southwestern China: a cross-sectional study. Medicine. (2021) 100:e23571.
doi: 10.1097/MD.0000000000023571

Liu PP, Yin P, Zhu YH, Zhang S, Sheng GM. The correlation of family
resilience with sleep quality and depression of parents of children with
epilepsy. J Pediatr Nurs. (2020) 56:¢49-54. doi: 10.1016/j.pedn.2020.07.016
Berg AT, Kaiser K, Dixon-Salazar T, Elliot A, McNamara N, Meskis MA,
et al. Seizure burden in severe early-life epilepsy: perspectives from parents.
Epilepsia Open. (2019) 4:293-301. doi: 10.1002/epi4.12319

Zung WW. The measurement of affects: depression and anxiety. Mod Probl
Pharmacopsychiatry. (1974) 7:170-88. doi: 10.1159/000395075

Xie YN, Dai XY. Practical psychological test. China Medical Science Press.
(2006). (in Chinese).

Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh
Sleep Quality Index: a new instrument for psychiatric practice and research.
Psychiatry Res. (1989) 28:193-213. doi: 10.1016/0165-1781(89)90047-4

Liu XC, Tang MQ. Reliability and validity of the Pittsburgh sleep quality index.
Chin ] Psychiatry. (1996) 29:103-7. (in Chinese)

Kampra M, Tzerakis N, Lund Holm Thomsen L, Katsarou E, Voudris K, S DM,
et al. The challenges that parents of children with epilepsy face: a qualitative
study. Epilepsy Behav. (2017) 71:94-103. doi: 10.1016/j.yebeh.2017.04.034
Jones C, Atkinson P, Memon A, Dabydeen L, Das KB, Cross JH, et
al. Experiences and needs of parents of young children with active
epilepsy: a population-based study. Epilepsy Behav. (2019) 90:37-44.
doi: 10.1016/j.yebeh.2018.10.031

Wo SW, Ong LC, Low WY, Lai PSM. Exploring the needs and challenges
of parents and their children in childhood epilepsy care: a qualitative study.
Epilepsy Behav. (2018) 88:268-76. doi: 10.1016/j.yebeh.2018.09.018

20. Liu RH, Jia YZ, Li Z, Cheng DD, Chen ZY, Huang ZW. Prevalence and risk
factors for depression among physical examination population: a study using
routine physical examination data from a general hospital. Chin Gen Pract.
(2020) 23:3742-6. doi: 10.12114/j.issn.1007-9572.2020.00.320 (in Chinese)

21. Huang Y, Wang Y, Wang H, Liu Z, Yu X, Yan J, et al. Prevalence of mental
disorders in China: a cross-sectional epidemiological study. Lancet Psychiatry.
(2019) 6:211-224. doi: 10.1016/52215-0366(18)30511-X

22. Yang H, Feng Y, Zhu Z, Qiao Z, Xiao B, Feng L. Evaluation of
anxiety, depression, and sleep quality among parents of children
with epilepsy in Southern China. Epilepsy Behav. (2020) 112:107340.
doi: 10.1016/j.yebeh.2020.107340

23. Miller IW, Ryan CE, Keitner GI, Bishop DS, Epstein NB. The McMaster
Approach to Families: theory, assessment, treatment and research. ] Fam Ther.
(2010) 22:168-89. doi: 10.1111/1467-6427.00145

24. Zhang CL, Yuan XQ, Li YY, Zhang AL. Investigation of anxiety and depression
in the parents of epileptic children. J Chin Pract Diagnosis Ther. (2020) 34:312-
4. doi: 10.13507/j.issn.1674-3474.2020.03.025

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Zhang, Zhang, Hu, Zhang, Fang, Hu and Liao. This is an open-
access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

Frontiers in Neurology | www.frontiersin.org

October 2021 | Volume 12 | Article 744017


https://doi.org/10.1016/j.yebeh.2020.107538
https://doi.org/10.1111/j.1600-0404.2009.01184.x
https://doi.org/10.1097/MD.0000000000023571
https://doi.org/10.1016/j.pedn.2020.07.016
https://doi.org/10.1002/epi4.12319
https://doi.org/10.1159/000395075
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/j.yebeh.2017.04.034
https://doi.org/10.1016/j.yebeh.2018.10.031
https://doi.org/10.1016/j.yebeh.2018.09.018
https://doi.org/10.12114/j.issn.1007-9572.2020.00.320
https://doi.org/10.1016/S2215-0366(18)30511-X
https://doi.org/10.1016/j.yebeh.2020.107340
https://doi.org/10.1111/1467-6427.00145
https://doi.org/10.13507/j.issn.1674-3474.2020.03.025
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

	Investigation of Anxiety, Depression, Sleep, and Family Function in Caregivers of Children With Epilepsy
	Introduction
	Materials and Methods
	Participants
	Instrument
	General Information
	Self-Rating Depression Scale
	Self-Rating Anxiety Scale
	Pittsburgh Sleep Quality Index
	The Family Assessment Device

	Statistical Analysis
	Ethics Approval

	Results
	Sociodemographic and Clinical Information of Epileptic Children and Caregivers
	Demographic and Disease Information of Children With Epilepsy
	Demographic Information of Caregivers of Children With Epilepsy

	Anxiety, Depression Status, Sleep Quality, and Family Functioning of Caregivers in Children With Epilepsy
	The Related Factors of Depression in Caregivers of Children With Epilepsy
	Predictive Factors of Depression Status in Caregivers of Children With Epilepsy (Logistic Regression Analysis)

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References


