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Objectives: We aimed to evaluate the clinical and psychological factors influencing depressive symptoms in children and adolescents
with epilepsy.

Methods: We administered self-reported questionnaires assessing childrens depressive symptoms (Children’s Depression Inventory,
CDI) and anxiety (Revised Children’s Manifest Anxiety Scale, RCMAS) to children and adolescents with epilepsy (n=87, age range=6-17
years). We asked their parents to complete questionnaires on epilepsy-related variables, parental stress (Questionnaire on Resources
and Stress, QRS), parental anxiety (State-Trait Anxiety Inventory, STAI), family functioning (Family Adaptability and Cohesion Evalua-
tion Scale, FACES), children’s attention problems (Abbreviated Conners Parent Rating Scale Revised, CPRS), and children’s behavioral
problems (Korean Child Behavior Checklist, K-CBCL). Stepwise multiple regression analysis was performed to identify predictive vari-
ables affecting depressive symptoms.

Results: Family adaptability (r=-0.240, p=0.026), family cohesion (r=-0.381, p<0.001), children’s attention problems (r=0.290, p=0.006),
children’s anxiety (r=0.714, p<0.001), children’s behavioral problems (r=0.371, p<0.001), parental anxiety (r=0.320, p=0.003), and pa-
rental stress (r=0.335, p=0.002) were significantly correlated with children’s depressive symptoms. Children’s anxiety (3=0.655, p<0.001)
and parental stress (3=0.198, p=0.013) were significantly related to their depressive symptoms (adjusted R’=0.539).

Conclusion: Clinicians should detect and manage children’s anxiety and parental stress, which may affect depressive symptoms in chil-

dren and adolescents with epilepsy.
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INTRODUCTION

Depression is one of the most common psychiatric comor-
bidities among children with epilepsy. Vega et al. [1] report-
ed that children with childhood absence epilepsy have more
symptoms of depression, including sadness and crying, when
compared with healthy controls. Additionally, they exhibit
social isolation and low self-esteem. Adolescents with epilep-
sy have significantly higher depression related to interper-
sonal problems and anhedonia, which are subscales of the
Children’s Depression Inventory (CDI) [2].

Studies have explored factors associated with depressive
symptoms in children and adolescents with epilepsy. The so-
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ciodemographic variables, age and sex showed inconsistent
correlations with depressive symptoms. One previous study
showed no correlation between age, sex, and depressive symp-
toms [3]; however, another study [4] reported that depres-
sion is more prevalent in adolescents than in children. Re-
garding epilepsy-related variables, a previous study [3] did
not show any relationship between epilepsy duration, age at
seizure onset, and depressive symptoms [3]. Children’s anx-
iety [3] and behavioral problems [5] have been shown to be
positively correlated with depressive symptoms, although this
was not confirmed to be significant through multiple regres-
sion analysis. Furthermore, parental anxiety is associated
with depressive symptoms in adolescents [6] but not in chil-
dren [7]. However, the small and heterogeneous sample was
a limitations of this study with children.

Previous studies on depressive symptoms in children and

106 Copyright © 2022 Korean Academy of Child and Adolescent Psychiatry


http://
http://crossmark.crossref.org/dialog/?doi=10.5765/jkacap.220015&domain=pdf&date_stamp=2022-09-26

adolescents with epilepsy have shown variable results; how-
ever, most of these studies were conducted in Western pop-
ulations. Therefore, we aimed to investigate the correlation
between depressive symptoms and clinical and psychologi-
cal factors in children with epilepsy, using reliable standard-
ized scales and questionnaires. Additionally, we aimed to
comprehensively evaluate sociodemographic, epilepsy-relat-
ed, and psychological variables in children, adolescents, and
parents, as well as family function variables.

METHODS

Participants

The study participants were children between 6 and 17
years of age who had been diagnosed with epilepsy at the
epilepsy clinic of a university hospital. After obtaining writ-
ten consent from each child and their parents, the patient and
their parents were asked to complete a self-report question-
naire. Patients who had difficulty in communicating or fill-
ing out questionnaires, had a history of brain surgery, showed
brain damage confirmed by magnetic resonance imaging,
and were diagnosed with hereditary metabolic disorders or
severe epilepsy with uncontrolled seizures were excluded
from the study. This study was approved by the Institutional
Review Board of Ewha University Medical Center (IRB No.
13-01A-05).

Assessment method

Children and adolescents with epilepsy completed self-re-
port questionnaires for depression (CDI) and anxiety (Kore-
an-Revised Children’s Manifest Anxiety Scale, K-RCMAS).
The parents indicated their stress (Questionnaire on Resourc-
es and Stress-F, QRS-F) and anxiety (State-Trait Anxiety In-
ventory, STAI) on an evaluation scale. Additionally, the chil-
dren’s behavioral problems (Child Behavior Checklist,
CBCL), attention problems (Abbreviated Conners Parent
Rating Scale, CPRS-R), and family adaptability and cohe-
sion (Family Adaptability and Cohesion Evaluation Scale,
FACES-III) questionnaires were completed by parents. In-
formation on maternal education and family income was
collected from the parental reports. Family income was di-
vided into low, middle, and high, depending on whether the
monthly income per household was <2 million won, 2-5
million won, or >5 million won [8]. Information on the age
of onset and duration of epilepsy treatment was confirmed
through medical records.

CDI
This self-reported test consists of 27 questions to evaluate
the degree of depression in children. It was based on a modi-
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fication of the Beck Depression Scale for Adults by Kovacs
[9]. Each has three options, each with a score of 0-2. The par-
ticipant selects the option that best matches his/her condi-
tion, and the sum of the scores is calculated by the examiner
based on these responses. Higher scores indicated more de-
pressive and diverse symptoms.

RCMAS

Reynolds and Richmond [10] revised Taylor’s Manifest
Anxiety Scale for Adults to assess children’s level of anxiety.
This is a self-reported scale with 28 Anxiety Scale and 9 Lie
scale items with “yes” or “no” answers. For the anxiety items,
“yes” scored 1 point. The lie items were counted in reverse.
Higher total scores indicate higher levels of anxiety.

QRS-F

In this study, QRS-F was used to measure parental stress.
This is a revised shorter form of the QRS developed by Fried-
rich et al. [11]. It consists of 52 items assessing parental per-
ceptions, including the following four subcomponents: pa-
rental and family problems, pessimism, child characteristics,
and physical incapacity. Each item is scored on a two-point
scale, with higher scores indicating higher family stress due
to disabilities in their children.

STAI

This inventory was developed by Spielberger et al. [12] to
provide a scale for assessing anxiety in adults. It consists of
a self-reported questionnaire composed of two 20-item scales
for two different types of anxiety: state (emotional condition
transitory, S-Anxiety) and trait (personality tendency rela-
tively stable, T-Anxiety) anxiety [13]. Each question was scored
using a 4-point Likert scale (1=not at all, 2=somewhat, 3=
moderately so, 4=very much so in the S-Anxiety items; 1=al-
most never, 2=sometimes, 3=often, 4=almost always in the
T-Anxiety items). The total score was the sum of all item
scores, with higher scores indicating greater anxiety.

CBCL

This scale, designed by Achenbach and Edelbrock [14],
consists of 118 items and evaluates children’s behavioral
problems. The children’s behavioral problems in the last six
months were evaluated based on information provided by
parents or teachers. There is a total problems score as well as
composites for internalizing and externalizing problems,
consisting of eight subscales: withdrawn, anxious/depressed,
somatic complaints, thought problems, delinquent behavior,
aggressive behavior, attention problems, and social problems
[15]. Each question was evaluated using a 3-point Likert scale
(0=not true, 1=somewhat or sometimes true, 2=very often
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true or often true); higher scores indicated more serious prob-
lem behavior. The total problem behavior score, converted
into a t-score according to age and gender, was used as a
variable.

CPRS

This scale was created by Conners [16] to distinguish hy-
perkinetic patients by analyzing factors obtained from par-
ents’ evaluation of children’s symptoms. It consists of ten
items that describe the common behavioral problems that
children may have. Parents report the frequency of these be-
haviors using a score from 0 to 3 (from never to very often).
Attention-deficit/hyperactivity disorder (ADHD) was sus-
pected when the total score was >16.

FACES-III

This scale was developed by Olson et al. [17] to assess the
circumplex model used to evaluate family functioning. It
consists of 10 cohesion items that measure emotional bond-
ing and 10 adaptability items that evaluate discipline. Each
item is scored on a scale of 1 to 5, with higher scores indicat-
ing better family functioning.

Statistical analyses

Differences in depressive symptoms as discrete variables
were examined using t-test and one-way analysis of variance.
Pearson correlation analysis was conducted to confirm the
correlation between the variables and depressive symptoms
in children and adolescents with epilepsy among 87 study
participants. Stepwise regression analysis was performed on

the variables that correlated with depressive symptoms to
identify any independent variables that had a significant ef-
fect on these symptoms. The SPSS (version 20.0; IBM Corp.,
Armonk, NY, USA) was used to perform all statistical anal-
yses. Data were considered significant at p<0.05.

RESULTS

Clinical variables related to the sociodemographic
and epilepsy characteristics of participants

Table 1 summarizes the demographic and clinical char-
acteristics and CDI scores of the patients with epilepsy and
their families. Participants’ ages ranged from 6 to 17 years,
with an average age of 12 years (12.40+3.16). In total, 51 of
the 87 patients were male. CDI scores showed no significant
differences according to sex.

There was also no significant difference in the CDI scores
according to monthly family income. However, the lower the
level of maternal education, the higher the CDI score, with a
significant difference among the subjects. The average age at
onset of epilepsy was 8 years (8.44+3.83). The mean duration
of epilepsy treatment was 3 years (2.91+2.41).

Association between depressive symptoms in children
and adolescents with epilepsy and the clinical and
psychological factors of the child and family

The mean values of the variables used in this study were
as follows: family adaptability=38 (37.97+6.86); family cohe-
sion=32 (32.38+5.61); QRS=9 (8.68+8.10); STAI=85 (84.8+
20.11); CPRS=7 (6.61£5.21); RCMAS=17 (16.66+5.251); and

Table 1. Sociodemographic and clinical characteristics of subjects and CDI scores

Characteristics Participant number or years CDl score p
Sociodemographic variables
Sex 0.714
Male 51 (58.6) 12.45+7.51
Female 36 (41.4) 13.06+7.63
Age (year) 12.40+3.16 (6—17)
Maternal education 0.001
< Middle school 7 (8.0) 21.57+8.54
>High school 48 (55.2) 13.02+6.91
>College 32 (36.8) 10.28+6.81
Monthly family income (%, million) 0.342
Low (£2) 19 (21.8) 14.95+9.16
Middle (2—5) 60 (69.0) 12.07 +£9.97
High (5<) 8(%9.2) 12.134+7.22

Epilepsy-related variables
Age at epilepsy onset (years)
Duration of epilepsy Tx (year)

8.44+3.83 (1-16)
2.91+2.41(0.2-15)

Data are presented as mean +standard deviation (range) or n (%). CDI, Children's Depression Inventory; Tx, treatment
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Table 2. Correlations between depressive symptoms and clinical and psychological factors

Age Duration Family

Family

Age - ) QRS STAI CPRS CDI  RCMAS CBCL-TBP
of onset of Tx. adaptability cohesion
Age 1
Age of onset 0.592t 1
Duration of Tx 0.046 -0.044 1
Family adaptability -0.147 -0.026 -0.195 1
Family cohesion -0.168 -0.104 -0.139 0.4821 1
QRS -0.056 -0.159 0.283f -0.077 -0.139 1
STAI 0.019 -0.019 0.008 -0.265* -0.335"  0.4867 1
CPRS -0.151 -0.119 0.179 -0.191 -0.265*  0.617t  0.445t 1
CDI 0.109 0.061 0.070 -0.240* -0.3811  0.335" 0.320" 0.290" 1
RCMAS 0.123 0.095 0.014 -0.157 -0.374t  0.306" 0.4517 0.304" 0.714t 1
CBCL-TBP -0.168 -0.174 0.169 -0.158 -0.268*  0.6297 0.467t 0.724t  0.371f  0.3297 1

*0<0.05; 1p<0.01. Tx, freatment; QRS, Questionnaire on Resources and Stress; STAI, State-Trait Anxiety Inventory; CPRS, Conners Par-
ent Rating Scale; CDI, Children’s Depression Inventory; RCMAS, Revised Children’s Manifest Anxiety Scale; CBCL-TBP, Child Behav-

ior Checklist-Total Behavior Problems

CBCL-total behavior problems=52 (51.99+10.38). Correla-
tion analysis revealed that family adaptability (r=-0.240, p=
0.026) and cohesion (r=-0.381, p<0.001) were negatively cor-
related with children’s depressive symptoms. In contrast,
children’s attention problems (r=0.290, p=0.006), anxiety (r=
0.714, p<0.001), and behavioral problems (r=0.371, p<0.001)
were positively correlated with depressive symptoms. Fur-
thermore, parental stress (r=0.335, p=0.002) and anxiety (r=
0.320, p=0.003) were positively correlated with depressive
symptoms (Table 2).

Factors independently influencing depressive
symptoms in children and adolescents with epilepsy

Stepwise regression analysis was performed using family
adaptability, family cohesion, QRS, STAI, CPRS, RCMAS,
and CBCL, all of which correlated with the CDI score, to an-
alyze the variables independently associated with the CDI
score. The analysis revealed that children’s anxiety (B=0.655,
p<0.001) and parental stress (p=0.198, p=0.013) were inde-
pendently associated with depressive symptoms in children
and adolescents with epilepsy, accounting for 53.9% of the
variance in CDI scores (Table 3).

DISCUSSION

This study aimed to investigate the factors that affect de-
pressive symptoms in children and adolescents with epilepsy.
The poorer the family adaptability and cohesion, the higher
the child’s anxiety, the more severe the child’s attention and
behavioral problems, the higher the parents’ anxiety and
stress, and the more severe the depressive symptoms in chil-
dren with epilepsy. Among these different factors, children’s
anxiety and parental stress were independently significant

Table 3. Stepwise regression analysis for significant predictors of
depressive symptoms of children and adolescents with epilepsy

B SE B t P VIF

RCMAS 0736 0078 0717 9.377 <0.001 1.000
Adjusted R?=0.509

RCMAS 0.672  0.080 0.655 8.393 <0.001 1.109

QRS 0.190  0.075 0.198 2532 0.013 1.109

Adjusted R?=0.539

RCMAS, Revised Children’s Manifest Anxiety Scale; QRS, Question-
naire on Resources and Stress; SE, standard error; VIF, variance
inflation factor

factors affecting depression in children with epilepsy.

In this study, sociodemographic variables such as sex and
family economic status showed no statistically significant dif-
ferences in the depressive symptoms of children with epilep-
sy. Clinical factors such as the duration of epilepsy treatment
and the average age at onset of epilepsy also did not show
any significant differences with depressive symptoms. A pre-
vious study showed that the depressive symptoms of chil-
dren with epilepsy do not significantly differ with sociode-
mographic variables, such as sex and socioeconomic status,
or epilepsy-related variables, such as the age of onset and du-
ration of treatment [3]. Previous studies [3-7] that have as-
sessed the factors affecting depressive symptoms in children
and adolescents with epilepsy have shown that these factors
differ from those in the general population. This suggests
that epilepsy alters the distribution of depression [18]. In our
study, the higher the maternal education level, the lower the
CDI score of the child as suggested in a previous study [19].
The educational level can affect parenting skills, socio-emo-
tional development, stress, and well-being, which may affect
children’s mental health [20].

In the present study, lower family adaptability and cohe-
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sion scores were associated with more severe depressive symp-
toms in children with epilepsy. Rodenburg et al. [21] report-
ed that parental rejection, which mediates family adaptation
problems, is highly correlated with internalizing problems
(e.g., depression) in children with epilepsy. Similarly, Dunn
et al. [22] showed that children’s satisfaction with family
functioning is significantly correlated with depressive symp-
toms in children and adolescents with epilepsy.

In this study, more severe attention problems were associ-
ated with more severe depressive symptoms in children with
epilepsy. ADHD is the most common psychiatric disorder
among children with epilepsy. The comorbidity of ADHD
in children with epilepsy is 23%, which is higher when com-
pared to a comorbidity of 6% in the general pediatric popu-
lation. This suggests that the two diseases share a common
pathophysiology of cognition and behavior [23]. Addition-
ally, inattention and depression share biological similarities.
Hippocampal volume reduction and dysregulation of the
frontostriatal region are associated with ADHD and depres-
sion [24]. Rajendran et al. [25] reported that the severity of
attention deficits in children was longitudinally associated
with the severity of depression. Interestingly, the association
between attention deficits and depression may be mediated
by school maladjustment [26].

We found that behavioral problems were positively asso-
ciated with depressive symptoms in children with epilepsy.
A previous study [5] has shown that children with epilepsy
and depression reported higher CBCL scores when com-
pared than those without psychiatric disorders. Additional-
ly, a meta-analysis by Rodenburg et al. [27] reported that in-
ternalizing and externalizing behavioral problems are more
common in children with epilepsy than in those with other
chronic diseases. Furthermore, social problems are relative-
ly specific to children with epilepsy.

In this study, higher parental anxiety levels were associat-
ed with more severe depressive symptoms in children with
epilepsy. Previous studies have shown that parental anxiety
in children with epilepsy is negatively correlated with health-
related quality of life (HRQoL) [28] and adaptive behavior
[29]. Puka et al. [6] have shown that depressive symptoms in
adolescents with epilepsy are associated with the anxiety lev-
els of their primary caregivers. Moreover, this association re-
mained significant after multivariate analysis. One study re-
ported no association between depression in children with
epilepsy and their mothers’ anxiety symptoms; however, this
study included a small, heterogeneous group of 35 patients [7].

In this study, higher anxiety levels were associated with
more severe depressive symptoms in the children with epi-
lepsy. Moreover, children’s anxiety levels were found to be
significant independent factors affecting depression. A pre-
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vious study suggested that depressive symptoms and anxi-
ety are more frequent in children with epilepsy than in the
general population [30]. Ettinger et al. [3] reported a strong
correlation between depression and anxiety in children with
epilepsy, with depression and anxiety observed in 26% and
16% of this population, respectively. This may indicate the
comorbidity of these two symptoms. Unexpected seizures
can cause anxiety in children and adolescents, which can lead
to fear and embarrassment, resulting in withdrawal from so-
cial activities and interactions [31].

Parental stress is an independent factor affecting depres-
sive symptoms in children with epilepsy. According to a pre-
vious study [32], parents of children with epilepsy experience
high levels of stress, with up to 45% prevalence, which is simi-
lar to the parents of children with other medical conditions
requiring healthcare. Parental stress is higher in epilepsy than
in asthma, which can be explained by discrimination, lack of
adaptation in children, difficulty in predicting seizures, and
neurological dysfunction [33]. Wu et al. [34] reported that
high levels of parental stress are detrimental for children’s
general and epilepsy-related HRQoL, especially in the first
year of illness when compared to 2 years after diagnosis.
Parents of children with epilepsy tend to overprotect or limit
their children because of fear or anxiety about the disease.
This may lower their quality of life and negatively affect them
psychologically [34].

This study has several limitations. First, the participants
were enrolled at a university hospital, which limited the gen-
eralizability of the results. Second, the study lacked objective
evaluation because self-report questionnaires were used.
Third, this was a cross-sectional study, without a compari-
son group.

Despite these limitations, we used standardized tools to
evaluate depressive symptoms and the factors affecting these
symptoms in children and adolescents with epilepsy. One
strength of this study is that we evaluated the difficulties faced
by children with epilepsy and their families. They suffer men-
tal health problems such as emotional, behavioral, and rela-
tional issues [35]. Therefore, it is imperative to clinically eval-
uate children and adolescents with epilepsy to treat epilepsy,
in addition to the mental health problems that may occur
during the development of children.

In conclusion, this study showed that family adaptability
and cohesion, parental stress and anxiety, and children’s at-
tention, anxiety, and behavioral problems were significantly
correlated with depressive symptoms in children and ado-
lescents with epilepsy. Among these factors, the level of anxi-
ety in children and parental stress independently affected
the severity of depressive symptoms. Therefore, clinicians
should evaluate the anxiety levels of children and adoles-



cents with epilepsy in the early stages of the disease using
anxiety-specific checklists or detailed interviews to alleviate
these depressive symptoms. Clinicians could reduce anxiety
by controlling unexpected seizures in the early stages of the
disease. Furthermore, preventing any worsening of anxiety
due to fear and embarrassment should be considered. Addi-
tionally, parental stress should be closely monitored during
the initial treatment. Appropriate disease education and pa-
rental skill development should be also provided.
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