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Abstract Background Psychiatric disorders are important aspects of epilepsy and have
received increasing attention in the last several years. Although a significant number
of children are afflicted with epilepsy with psychiatric comorbidities, the actual burden
was not evaluated sufficiently.
Objective To determine the types and frequency of psychiatric disorders in children
with epilepsy.
Materials and Methods This hospital-based case-control study was conducted at the
outpatient department of a tertiary care center in Dhaka, Bangladesh, from Septem-
ber 2018 to August 2019. In total, 68 epileptic children, ranging from 5 to 17 years of
age, were enrolled as cases. A similar number of nonepileptic children of age, sex, and
sociodemographic status matched were enrolled as control. Parent, teacher, and self-
version of Bengali Development and Well-Being Assessment (DAWBA) were used to
assess the psychiatric disorders, and the diagnosis was assigned as Diagnostic and
Statistical Manual (DSM)-V of Mental Disorders.
Results Higher proportion of psychiatric illness were found significantly among the
cases (83.8% vs. 16.2%; p<0.001) and broad categories of disorders, namely, neuro-
developmental (30.9% vs. 1.5%, p<0.001), emotional (48.5% vs. 7.4%, p< 0.001) and
behavioral disorder (19.1% vs. 7.4%, p¼ 0.043) compared with controls. There was a
significant relationship between psychiatric disorders with the duration of epilepsy of
the respondents (p¼0.032).
Conclusions This study result showed the significant association of psychiatric
disorders with epilepsy among children and adolescent population. Thus, psychiatric
disorders should be properly addressed during treatment of epilepsy.
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Introduction

Epilepsy in children is associated with higher rates of behav-
ioral and psychiatric problems. Both externalizing and inter-
nalizing disorders occur in children with epilepsy.
Uncontrolled seizures, use of antiseizure medications, or
both may probably be some of the contributing factors for
the association between epilepsy and psychiatric
disorders.1–3

Psychiatric problems with epilepsy pose a considerable
burden on the overall development of children. These dis-
orders are poorly addressed, underrecognized, and under-
treated in developing countries like Bangladesh. Recognition
of psychiatric disorders at an early stage thus play a pivotal
role in ensuring a better quality of life. There are various tools
for diagnosis of psychiatric comorbidities in children. The use
of standardized interview schedules like Structured Clinical
Interview Schedule for Diagnostic and Statistical Manual
(DSM)-IV of Mental Disorders Axis 1 disorder (SCID-1)
used in previous studies can be time-consuming for routine
clinical use.4

We did the present study to estimate the proportion of
psychiatric disorders and emotional and behavioral prob-
lems among children and adolescents with epilepsy in
Bangladesh using Development and Well-Being Assessment
(DAWBA).

Materials and Methods

This was a case-control study conducted from Septem-
ber 2018 to August 2019 in the outpatient department of a
tertiary health care center of Dhaka, Bangladesh. Inclusion
criteria for cases were children from 5 to 17 years who were
diagnosed with epilepsy and had no diagnosed premorbid
psychiatric disorder.

Another 68 children between 5 to 17 years were taken as
control who were age- and sex-matched with the cases, not
suffering from epilepsy or any known neurological problem.
These subjects were mainly recruited from the outdoor of
pediatric department and either came as attendants or came
to receive treatment for minor ailments.

Before the commencement of the study, formal ethical
approvalwas taken from the Institutional ReviewBoard (IRB)
of the institution. Informed written consent was taken from
the parents or caregivers of the study participants. In the case
of children aged 11 years or more, informed consent was also
taken from them. They were interviewed face to face using a
structured questionnaire. Then, the standardized and vali-
dated Bengali DAWBA was used for the diagnosis of neuro-
developmental, emotional, and behavioral problems. All
parents were interviewed using the parent version of
DAWBA. Adolescents of 11 or more years of age were also
interviewed using the self-version of DAWBA. Its teacher
versionwas completed by the teachers (school and the home
teacher). It was collected from the parents in subsequent
visits. Then, one of the authors (M.M.)who is an international
rater of DAWBA subsequently reviewed both the verbatim
accounts and the answers to structured questions, did the

clinical rating, and then assigned psychiatric diagnoses,
according to DSM-V criteria.5

Detailed history containing the sociodemographic varia-
bles and including age, sex, religion, educational status of the
child and parents, monthly family income, cultural diversity,
and other related information were taken. Detailed history
related to epilepsy such as the age of onset of the seizure,
duration of illness, type of epilepsy (according to seizure
origin), seizure frequency, family history of epilepsy and
psychiatric disorders, and antiepileptic therapy at the time
of assessment was also recorded. The compliance of drugs
was noted. The patients in whom psychiatric comorbidity
were identified, psychiatric consultation and pharmacother-
apy were given accordingly.

Development and Well-Being Assessment
It is a well-accepted method consisting of questionnaires,
interviews, and rating techniques designed to generate
International Classification of Diseases (ICD) 10 and DSM-V
psychiatric diagnoses among children and adolescents from
2 to 17 years of age. This instrument was translated into
Bengali and standardized and validated byMullick et al.6 The
primary purpose of including the DAWBA in a clinical
assessment was to make psychiatric diagnoses more accu-
rate.7 The interviews were administered by the interviewers
who also recorded the verbatim accounts of any reported
problems but did not rate them. Experienced clinicians
subsequently reviewed both verbatim accounts and answers
to the structured questions before assigning diagnoses,
according to DSM-V criteria.

The statistical analysis was performed by using the Sta-
tistical Package for Social Sciences (SPSS) version 22.0 for
Windows.8 Categorical variables were expressed as frequen-
cy and percentage, and continuous variables were expressed
as mean� standard deviation (SD). Range of age and median
was also recorded. Test of significance was performed by
unpaired t-test and/or Chi-squared test. The level of signifi-
cance was defined as a p-value of<0.05.

Results

The mean age of cases was 9.49�3.03 and controls were
9.69�3.29 years. Age ranged from 5 to 16 years. Most of the
participants in both groups were aged between 8 to 10 years.
Male predominancewas observed in both groups. In the case
group, 48.5% were from rural areas, while in the control
group, 39.7% were from rural area. The proportion of the
children of case group not attending school were higher than
the control group (13.2 vs. 2.9, p<0.05). Fathers of both cases
and controls mostly were service holders and mothers were
homemakers (►Table 1).

In the childrenwith epilepsy (CWE), focal seizure was the
most common type of seizure (51.5%), while generalized
tonic-clonic seizure (GTCS) was the second common type
(44.1%). Other types of seizure were absence seizure and
myoclonic seizure. The duration of epilepsy ranged from 3 to
199 months, with a median of 59 months. The onset of
seizure was between 1 and 156 months, with a median of
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38 months. At the time of enrollment, 36.8% of epileptic
children were seizure-free for the 6 months and 63.2% were
on monotherapy (►Table 2). The most used antiepileptic
drug was sodium valproate (42.6%). Phenobarbital has been
used by the CWE for longest median duration of 48 (1–160)
months. Only one child got methylprednisolone as immuno-
modulatory therapy.

Among cases, 83.8% had psychiatric illness, while among
controls, 16.2% had a psychiatric illness (p<0.001). The types
of psychiatric disorderswere neurodevelopmental disorders,
emotional disorders, and behavioral disorders (30.9%, 48.5%,
and 19.1%, respectively, in the cases and 1.5%, 7.4%, and 7.4%
in the controls).

Psychiatric illness were significantly higher among case
group in comparison to control group. Attention deficit
hyperactivity disorder (ADHD), oppositional defiant disor-
der, and conduct disorder were observed significantly in
higher proportion in this group (p<0.05). Moreover, autism
spectrum disorder, language disorder, and tic disorder in-
cluding Tourette syndrome were found in 8.8%, 2.9%, and
1.5%, respectively, only among the case group. Similarly,
generalized anxiety disorder, specific phobia, major depres-
sive disorder, panic disorder, agoraphobia, depressive disor-
der, and posttraumatic stress disorder were found in 9.0%,
9.0%, 5.9%, 2.9%, 2.9%, and 1.5%, respectively only among the
case group (►Table 3). No association of age, sex, education,

and monthly family income was observed with the presence
of psychiatric illness in the respondents (p>0.05) (►Table 4).

Among 57 cases with a psychiatric disorder, 40.4% had a
generalized and 54.4% had a focal epilepsy, while only 5.3%
who were afflicted with epilepsy were categorized as epi-
lepsy syndrome. Cases having more than 6 months of dura-
tion of epilepsy had a significantly higher percentage of
psychiatric illness than cases having less than 6 months of
psychiatric illness (►Table 5).

Discussion

Epilepsy is a neurological condition which affects all groups
of ages but peaks in the young individuals and the elderly.9 It
is associatedwith increased levels of anxiety, depression, and
low self-esteem compared with people without this condi-
tion.10 This study was designed to assess the extent of
psychiatric illness in CWE of Bangladesh.

We found a significant correlation between CWE and
psychiatric disorders, where a higher proportion of psychi-
atric disorders were observed in CWE compared with the
healthy controls (83.8% vs. 16.2%, p � 0.001). The psychiatric
illnesses are higher in CWE in this study than that of previous
studies done by Rabin et al (44%), Ferdous et al (57.7%),
Dharmadhikari et al (31.2%) and Rehman et al (50%).11–14 The
higher prevalence of psychiatric disorders found in this study

Table 1 Sociodemographic characteristics of respondents (n¼136)

Characteristics Case
(n¼ 68)
No. (%)

Control
(n¼68)
No. (%)

p-Value

Mean� SD 9.49� 3.03 9.69�3.29 0.705 b

Sex Male 44 (64.7) 38 (55.9) 0.293 a

Female 24 (35.3) 30 (44.1)

Residence Rural 33 (48.5) 27 (39.7) 0.582 a

Urban 27 (39.7) 32 (47.1)

Semi urban 8 (11.8) 9 (13.2)

Enrollment in school Goes to school 59 (86.8) 66 (97.1) 0.028 a

Never went to school 9 (13.2) 2 (2.9)

Occupation of father Service holder 34 (50.0) 38 (55.9) 0.705 a

Business 17 (25.0) 15 (22.1)

Farmer 7 (10.3) 4 (5.9)

Abroad 10 (14.7) 10 (14.7)

Occupation of mother Service holder 16 (23.5) 19 (27.9) 0.556 a

Housewife 52 (76.5) 49 (72.1)

Monthly family income (BDT) Up to 10000 7 (10.3) 2 (2.9) 0.025 a

10001 to 20000 26 (38.2) 21 (30.9)

20001 to 50000 29 (42.6) 27 (39.7)

More than 50000 6 (8.8) 18 (26.5)

Abbreviations: BDT, Bangladeshi Taka; SD, standard deviation.
Values are expressed as mean� SD and within parenthesis percentage (%) over the column in total.
aChi-squared test (x2) was performed.
bStudent t-test was performed.
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could be due to the use of the diagnostic tool, which
encompassed all categories of psychiatric disorders that
included neurodevelopmental, emotional, behavioral, and
somatic disorders.15

The presumed mechanisms of association of epilepsy and
psychiatric disorders is still unclear.However, thereare several
hypotheses including insult during early brain development,
ictal neurophysiologic effects, inhibition, or hypometabolism

Table 2 Description of seizure characteristics of children with epilepsy (n¼68)

Characteristics Frequency Percentage (%) Duration
Median (min–max)

Types of seizure Focal 35 51.5

GTCS 30 44.1

Absence 1 1.5

Myoclonic 1 1.5

Other 1 1.5

Age of onset of the seizure (in months) 38.00 (1–156)

No. of seizures before starting treatment

Up to 10 45 66.2

11 to 20 14 20.6

More than 20 9 13.2

Seizure free in the last 6 months

Yes 25 36.8

No 43 63.2

Number of antiepileptic drugs taken

Monotherapy 43 63.2

Polytherapy 23 33.8

None 2 2.9

Abbreviation: GTCS, generalized tonic-clonic seizure.

Table 3 Distribution of psychiatric disorders among study groups (n¼ 136)

Case
(n¼68)
No. (%)

Control
(n¼ 68)
No. (%)

p-Value

Psychiatric disorders < 0.001

Present 57 (83.82%) 11 (16.18%)

Absent 11 (16.18%% 57 (83.82%)

Category of psychiatric disorder

Neurodevelopmental disorders a 21 (30.9%) 1 (1.5%) < 0.001

Emotional disorder a 33 (48.5%) 5 (7.4%) < 0.001

Behavioral disorders a 13 (19.1%) 5 (7.4%) 0.043

The specific type of psychiatric disorder

Neurodevelopmental disorders ADHD 14 (20.6%) 1 (1.5%) < 0.001

Emotional disorder Separation anxiety disorder 3 (4.4%) 2 (2.9%) 0.649

Other anxiety disorder 5 (7.4%) 1 (1.5%) 0.095

Social phobia 5 (7.4%) 1 (1.5%) 0.095

Obsessive compulsive disorder 2 (2.9%) 3 (4.4%) 0.649

Behavioral disorders Oppositional defiant disorder/conduct disorder 12 (17.6%) 4 (5.9%) 0.033

Abbreviation: ADHD, attention deficit hyperactivity disorder.
aMultiple responses considered.
Values are expressed within the parenthesis percentage (%) over the column in total.
p-value was determined by Chi-squared test (χ2).
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surrounding the epileptic focus and secondary epileptogene-
sis. Parallel changes of serotonin, norepinephrine, dopamine,
and gamma-aminobutyric acid (GABA) may be operant in the
pathophysiology ofdepressive disorders and epilepsy. GABA is
the most important inhibitory transmitter in the central
nervous system (CNS). Evidence suggests that the abnormal
functioning of GABA receptors could be of great importance in
the pathophysiology of epilepsy and anxiety disorders.15

Besides, behavioral disturbances associated with epilepsy
may be related to the seizure discharge itself. Multiple neuro-
transmitters are involved in this circuit, including substance P
and GABA. Furthermore, restricted life due to fear of seizure
recurrence, bullying, and superstation may also play a role in
the development of the psychiatric disorder.16

The most common broad category of disorders were emo-
tional disorders (48.5%), followed by neurodevelopmental dis-
orders (30.9%) and behavioral disorders (19.1%). These

categories were significantly higher among CWE compared
with controls. Rabin et al found 90.9% emotional and 9.1%
behavioral disorders amongCWEwith no significant difference.
Furthermore, ADHD/hyperkinesis was the most frequent psy-
chiatricdisorder (case—20.6%vs. control—1.5%,p�0.001) inour
study. The similar higher proportion of ADHD/hyperkinesis
(31.5%) in CWE compared with 6.4% in controls (p � 0.001)
was found by Hermann et al.17 Jones et al found psychiatric
disorders in 26.4% of CWE compared with 10% in nonepileptic
children, which is comparable to our findings.18

In this study, no significant associationwas noted between
the sociodemographic profile and psychiatric disorders of
CWE. This conforms to the reviewof Jones et al that the child’s
age, sex, and socioeconomic status have not been consistently
associated with psychopathology in CWE.18 However, pro-
longed duration of epilepsy had a significant relation
(p¼0.032)with thedevelopmentof psychiatric illness. Several
other studies also found that prolonged duration of epilepsy
was independently associated with worse psychiatric out-
comes, although the mechanism is still unclear.19

In our study, the average age of CWEwas 9.49�3.03 years,
and the majority belonged to the age group 8 to 10 years
(39.7%). A study conducted by Ferdous et al included children
aged between 5 to 16 years and noted that majority CWE
belonged to the age group 5 to 10 years (80.77%).12 We also
found male predominance (64%) in this study, which cor-
roborates the findings of the previous studies conducted in
the same region.12,20,21 However, prevalence studies from
other countries showed inconsistent findings with male
preponderance,22–24 while others did not find persistent
sex differences in the incidence of epilepsy.25 Sex differences
in some epilepsy syndrome are well-documented, but the
neurobiology behind this difference is still unclear.26

Although education and occupation of parents did not
influence epilepsy in children in this study, yet the monthly
family income of CWE was significantly lower than that of
controls. Ferdous et al found that the majority of CWE came
from lower socioeconomic conditions.12 This finding

Table 4 Association of sociodemographic background with
psychiatric disorders in children with epilepsy (n¼ 68)

Psychiatric illness

Factors Present
(n¼ 57)
No (%)

Absent
(n¼11)
No (%)

p-Value

Age of the respondents (years)

5–10 37 (64.9%) 9 (81.8%) 0.272

11–16 20 (35.1%) 2 (18.2%)

Sex of respondents

Male 39 (68.4%) 5 (45.5%) 0.144

Female 18 (31.6%) 6 (54.5%)

The education level of fathers

Below secondary 15 (26.3%) 6 (54.5%) 0.258

Secondary 17 (29.8%) 3 (27.3%)

Higher secondary 10 (17.5%) 2 (18.2%)

Graduation 9 (15.8%) 0

Postgraduation 6 (10.5%) 0

The education level of mothers

Below secondary 21 (36.8%) 6 (54.5%) 0.717

Secondary 14 (24.6%) 3 (27.3%)

Higher secondary 10 (17.5%) 1 (9.1%)

Graduation 8 (14.0%) 1 (9.1%)

Postgraduation 4 (7.0%) 0

Monthly income of the family (BDT)

Up to 10000 5 (8.8%) 2 (18.2%) 0.309

10001 to 20000 20 (35.1%) 6 (54.5%)

20001 to 50000 26 (45.6%) 3 (27.3%)

> 50000 6 (10.0%) 0

Abbreviation: BDT, Bangladeshi Taka.
Values are expressed within the parenthesis percentage (%) over the
column in total.
p-value was determined by Chi-squared test (χ2).

Table 5 Association of the duration of illness (epilepsy) with
psychiatric disorders (n¼ 68)

Psychiatric illness

Present
(n¼ 57)
No (%)

Absent
(n¼11)
No (%)

p-Value

Type of epilepsy

Generalized epilepsy 23 (40.4%) 7 (63.6%) 1.00

Focal epilepsy 31 (54.4%) 4 (36.4%)

Epilepsy syndrome 3 (5.3%) 0

Duration of illness

� 6 months 17 (29.8%) 7 (63.6%) 0.032

> 6 months 40 (70.2%) 4 (36.4%)

Values are expressed within the parenthesis percentage (%) over the
column in total.
p-value was determined by Chi-squared test (χ2).
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correspondswith findings from other countries.13,27Asmost
of the studies were conducted in government-run tertiary
care hospitals, where people from lower economic class
generally take treatment due to low cost, this finding might
not represent the situation in the wider community.28

In summary, this study explores the proportion of psychi-
atric disorders among children and adolescents in
Bangladesh with epilepsy. However, the present study has
some limitations, like it is a single-center cross-sectional
study with small sample size. Besides, whether the psychi-
atric disorders were due to epilepsy itself or was there the
influence of antiepileptic drugs on top of epilepsy could not
be delineated. Therefore, further study with a large sample
size needs to be conducted.

Conclusion

This study established a significant association of psychiatric
disorders with epilepsy among children and adolescents.
Thus, psychiatric evaluation should be an integral part of
epilepsy management. Furthermore, psychiatric-pediatric
liaison system should address the overall treatment of
psychiatric illnesses in children with epilepsy.
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