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Introduction

Epilepsy is one of the most common neurological diagnoses
among all age groups. The prevalence rate for epilepsy in
Indian children ranges from 2.02 per 1,000 to as high as 22.2
per 1,000.1 Certain type of genetic and symptomatic epilep-

sies are found to be specific for the pediatric age group. In the
pediatric age group, up to 10 to 20% epilepsy patients are
refractory to treatment.2

Children with epilepsy (CWE) have increased risk of
developing psychological disorders and educational
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Abstract Background Children with epilepsy (CWE) are at high risk of psychopathological
problems because of neurobiological, social, and treatment factors.
Objectives This study was conducted to estimate the prevalence of psychopathologi-
cal problems in CWE and their contributing factors.
Methods This cross-sectional study was done in pediatric neurology clinic and
outpatient department of a government medical college in Northern India. Children
between the ages of 4 and 14 years with intelligence quotient> 70 were enrolled; for
CWE, the criteria were antiepileptic drugs therapy for more than 6 months and for
controls it was being free from any chronic illness. Childhood Psychopathology
Measurement Schedule (CPMS) was used for assessing psychopathological problems.
Results A total of 135 CWE and 70 controls were enrolled, groups were similar in respect
of age, gender, socioeconomic status, and family history. CWEgroup had significantly high
mean� standard deviation CPMS scores (13.68�10.57) as compared with controls
(9.75�7.97) (p< 0.0001). These scores were particularly high in sectors of low intelli-
gence, conduct disorder, psychotic symptoms, and depression. Academic performance
was significantly poor in CWE (39%) versus controls (6%) (p 0.042). Age of onset, duration,
type, andetiologyof epilepsy had no significant relationwith CPMS scores. Polytherapy and
treatment with valproate were associated with high CPMS scores (p 0.005 and 0.045).
Conclusion Psychopathological problems are frequently associated with epilepsy in
children and antiepileptic drug therapy might contribute to it.
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problems because of comorbidities, drug effects, and social
factors.3–5 Poor socioeconomic status is also a powerful
factor in mental health. Studies suggest direct correlation
between poverty and emotional problems; further, because
of financial constraints there are differential availability and
treatment modes among various social strata.6

We conducted this study to look for psychopathological
problems in CWE and factors contributing to it.

Methodology

This single-center, cross-sectional study was done at the
Government Medical College and Hospital, Chandigarh,
North India, after getting approval from the Institutional
Ethics Committee. It was conducted over a period of
12 months from January 2017 to December 2018.

There were two groups of patients, CWE and controls.
CWE were included if they were on antiepileptic drugs
(AEDs) for at least 6 months’ duration, and for controls,
criteria was to be free of any chronic disease. Patients were
excluded from either group if consent was denied, intelligent
quotient was<70, or there was significant physical illness
like cerebral palsy, asthma, cardiac problem, significant renal
disorders like nephrotic syndrome or chronic renal failure,
and endocrinological disorders like diabetes or thyroid dis-
orders requiring prolonged treatment or care.

Sample Size

Assuming no difference between the two groups, following
assumptions were considered, α of 0.05 (two-sided), power
0.8, p1 0.40, p2¼0.20, and n2/n1¼0.50, making number of
patients in the CWE group 135 and 70 controls.

Study Procedure and Data Collection

All patients between 4 and 14 years of age coming to the
pediatric outpatient department and neurology clinic were
screened for potential eligibility. Parents were informed
about the purpose of the study and enrolment was done
after obtaining written informed consent from either parent
and assent from the children (> 7 years). Controls were
childrenwho came for routine vaccination or minor illnesses
but without any chronic disease.

Patient details like age, gender, presenting complaints,
previous episodes of seizures/hospitalization, previous treat-
ment taken, significant points in family history, neurodevelop-
ment history, socioeconomic history, findings on physical
examination, laboratory investigations, and treatment details
were noted ona pretested pro forma. The child’s emotional and
behavioral functioningathomewereassessedby theChildhood
PsychopathologyMeasurement Schedule (CPMS).7 This scale is
an Indian adaptation of child behavior checklist, containing 75
items and is applicable to children between 4 and 14 years of
age. The patient is assessed in eight domains, low intelligence,
conduct disorder, anxiety, psychotic symptoms, depression,
special symptoms, physical illness, and somatization. Children

with CPMS score>10 are considered to have significant
psychopathological abnormalities.

The assessment of socioeconomic status was done by
modified Kuppuswamy scale (KS).8 It classifies socioeco-
nomic status into five socioeconomic classes: upper (I),
upper middle (II), lower middle (III), upper lower (IV), and
lower (V) on the basis of education, occupation of the head of
the family, and total family income. KS class IV and V were
taken as poor socioeconomic status.

Statistical Analysis

Continuous data was presented as mean (standard deviation
[SD]) or median (interquartile range) and dichotomous data
as percentage. The distribution of the data was tested by
Kolmogorov–Smirnov test. For comparison of continuous
data Student’s t test and Mann–Whitney test were used.
Chi-square test or Fisher’s exact test was used for comparing
dichotomous data. We used multivariable logistic regression
analysis to find independent predictors of high CPMS scores.
Statistical analysis was done using SPSS Window software,
version 18.

Results

Sociodemographic Details
In this study, a total of 205 patients were enrolled, among
them 135 (76 males) were CWE and 70 (44 males) controls.
The mean� SD age of CWE was 9.7�2.91 years while for
controls it was 9.6�2.45 years with no significant differ-
ence between the two groups (p 0.365). In the CWE group,
51 (37.7%) patients belonged to poor socioeconomic status
as compared with 24.2% in the control group. Higher
number of patients belonged to rural area (80.7%) in the
epilepsy group (p-value 0.003). In the epilepsy group,
proportion of patients with significant family history of
psychiatric illnesses (4.4%), drug/alcohol addiction (28.8%),
and criminal background (2.9%) were comparable to the
control group (►Table 1).

Clinical Details
Developmental delay was seen in 11 (8%) CWE patients,
while none of the patients in the control group had develop-
mental delay. Significant number (39%) of CWE patients had
poor academic performance as compared with the control
group (5.7%) (p-value<0.00001). More than half (53%)
patients in the CWE group had CPMS score>10 whereas
in the control group this proportion was only 33%. The mean
CPMS score for the epilepsy group (13.68�10.57) was
significantly higher than the control group (9.75�7.97)
(p-value 0.003). CWE had significantly higher mean (SD)
scores in area of low intelligence 3.44�2.98, conduct disor-
der 4.59�4.24, depression 1.73�1.97, and psychotic symp-
toms 0.78�1.22, as compared with controls. However, both
the groups did not differ significantly in anxiety, special
symptoms, physical illness with emotional problems, and
somatization scores (►Table 2).
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CWE Group
We further divided the CWE group (n¼135) into two on the
basis of CPMS scoring: 63 (47%) patients had CPMS � 10 and
72 (53%) CPMS>10 (►Table 3). CWE with CPMS>10 had
mean (SD) CPMS score of 19.88�10.98 while CWE with
CPMS � 10 had mean CPMS score of 6.58�2.39. These two
subgroups did not differ significantly in terms of age and
gender distribution, type of residence, and socioeconomic
status. The mean (SD) age of onset of epilepsy in both the
groups was comparable, that is, 6.76�3.28 and 7.11�3.46
years in CPMS�10 and CPMS>10 group, respectively. The
mean� SD duration of epilepsy was 34.6�25.9 months and
mean� SD duration of AED therapy was 29.80�21.21
months in CPMS>10 which did not differ significantly
with the other group (p-value 0.32 and 0.27). There was no
difference in type and etiology of epilepsy and seizure
recurrence in both the groups. Eleven (15%) patients in
CPMS>10 were on polytherapy compared with only 1.5%
in the CPMS � 10 group (p-value 0.005). In both the sub-

groups, most commonly used AEDwas phenytoinwhile least
commonly used drug was levetiracetam. The subgroups
differed significantly in distribution of AEDs; higher propor-
tion (32%) of patients with CPMS>10 was on sodium val-
proate (p-value 0.045).

Control Group
Two subgroups were made in the control group (n¼70),
CPMS � 10 (n¼47) and CPMS>10 (n¼23). Both subgroups
did not differ significantly in terms of age, gender distribu-
tion, type of residence, socioeconomic status, academic
performance, and family history of drug/alcohol addiction
or psychiatric disorders (►Table 4).

Predictive Factors for High CPMS Score
The influence of various variables on high CPMS score was
examined using multivariate logistic regression. CWE were
2.33 times (confidence interval [CI] 1.27, 4.27) more likely to
havehigher CPMS score than controls (p 0.005).Multiple AED

Table 1 Sociodemographic details of study groups

CWE (n¼ 135) Controls (n¼ 70) p-Value

Age, mean� SD, y 9.75� 2.91 9.68� 2.45 0.853

Males, n (%) 76 (56.2) 44 (62.8) 0.365

Poor socioeconomic status, n (%) 51 (37.7) 17 (24.2) 0.051

Urban residence, n (%) 21 (15.5) 25 (35.7) 0.003

Migrants/natives, n (%) 38 (28.1) 20 (28.5) 0.949

Psychiatric illness in family, n (%) 6 (4.4) 8 (11.4) 0.600

Drug addiction/alcoholism in family, n (%) 39 (28.8) 15 (21.4) 0.250

Family criminal background, n (%) 4 (2.9) 1 (1.4) 0.500

Abbreviations: CWE, children with epilepsy; SD, standard deviation.
Note: p-Values set in bold are statistically significant.

Table 2 Clinical details of CWE and controls

CWE (n¼ 135) Controls (n¼70) p-Value

Developmental delay, n (%) 11 (8) 0 (0)

Poor academic performance, n (%) 53 (39) 4 (6) < 0.00001

CPMS> 10, n (%) 72 (53) 23 (33) 0.005

CPMS, mean� SD 13.68�10.57 9.75�7.97 0.003

Low intelligence, mean� SD 3.44� 2.98 1.51�1.98 < 0.00001

Conduct disorder, mean� SD 4.59� 4.24 3.58�3.38 0.043

Anxiety, mean� SD 0.75� 0.97 0.80�1.08 0.382

Psychotic symptoms, mean� SD 0.78� 1.22 0.51�0.84 0.049

Depression, mean� SD 1.73� 1.97 1.11�1.90 0.016

Special symptoms, mean� SD 0.68� 1.10 0.44�0.86 0.058

Physical illness, mean� SD 0.66� 0.84 0.50�0.88 0.094

Somatization, mean� SD 1.03� 1.49 1.28�1.01 0.099

Abbreviations: CPMS, Childhood Psychopathology Measurement Schedule; CWE, children with epilepsy; SD, standard deviation.
Note: p-Values set in bold are statistically significant.
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therapy increased the likelihood of higher CPMS scores to
11.18 times (CI 1.40, 89.26) as compared with monotherapy
(p 0.022). Sodium valproate when compared with phenytoin
had 3.26 times more odds of having associated with high
CPMS scores (p 0.001) (►Table 5). Poor socioeconomic status
(KS IV/V) and place of residence did not prove to be a
significant predictor of poor CPMS score (p 0.243 and 0.135).

Discussion

The present study showed high prevalence (53%) of psycho-
pathological problems in 135 (63%males) CWEof 4 to 14 years
age group as compared with controls (33%). Thirty-nine
percent CWE had poor academic performance as compared
withonly6%ofcontrols. CPMSscoresweresignificantlyhigh in

Table 3 Characteristics of children with epilepsy

Variable CPMS � 10 (n¼ 63) CPMS>10 (n¼ 72) p-Value

Age, mean� SD, y 9.47� 2.62 10� 3.14 0.149

Males, n (%) 36 (57) 40 (55.5) 0.398

Poor socioeconomic status, n (%) 22 (35) 28 (39) 0.633

Urban residence, n (%) 7 (11) 14 (19) 0.151

Poor academic performance, n (%) 19 (30) 34 (47) 0.042

CPMS score, mean� SD 6.58� 2.39 19.88� 10.98 < 0.00001

Age at onset of epilepsy, mean� SD, y 6.76� 3.28 7.11� 3.46 0.264

Duration of epilepsy,
mean� SD, mo

32.53� 27.25 34.60� 25.86 0.326

Generalized seizures, n (%) 34 (54) 36 (50) 0.64

Symptomatic epilepsy, n (%) 33 (52) 38 (53) 0.963

Duration of AED, mean� SD, mo 27.61� 21.48 29.80� 21.21 0.277

Polytherapy, n (%) 1 (1.5) 11 (15) 0.005

Antiepileptic drugs

Phenytoin, n (%) 43 (68) 34 (47) 0.045

Sodium valproate, n (%) 12 (19) 31 (43)

Levetiracetam, n (%) 0 4 (5.5)

Carbamazepine, n (%) 7 (11) 11 (15)

Benzodiazepines, n (%) 2 (3) 5 (7)

Seizure recurrence

Weekly, n (%) 3 5 0.231

Monthly, n (%) 2 7

Yearly/no recurrence, n (%) 60 60

Abbreviations: AED, antiepileptic drug; CPMS, Childhood Psychopathology Measurement Schedule; SD, standard deviation.
Note: p-Values set in bold are statistically significant.

Table 4 Characteristics of control group

CPMS � 10 (N¼47) CPMS> 10 (N¼ 23) p-Value

Age, mean� SD, y 9.54� 2.37 9.96�2.65 0.253

Males, n (%) 27 (57) 18 (78) 0.087

Poor socioeconomic status, n (%) 12 (25.5) 6 (26) 0.567

Rural residence, n (%) 32 (68) 12 (52) 0.156

Poor academic performance, n (%) 2 (4) 2 (9) 0.323

Alcoholism/drug addiction in family, n (%) 8 (17) 7 (30) 0.198

Psychiatric disorders in family, n (%) 5 (11) 3 (13) 0.766

CPMS score, mean� SD 5.25� 2.18 18.95�7.58 < 0.00001

Abbreviations: CPMS, Childhood Psychopathology Measurement Schedule; SD, standard deviation.
Note: p-Values set in bold are statistically significant.
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low intelligence, conduct disorder, depression, and psychotic
symptoms domains. Therewas significant association of poly-
therapy and valproatewith psychopathological issues (p 0.022
and 0.001).

As per literature, psychopathology occurs in 35 to 75% of
CWE, and problems associated with attention, thought, and
internalization problems might be specific to epilepsy.9–11

Poor cognition, language problems, and family factors may
affect psychopathology in CWE.

Various studies concluded that onset and duration of
epilepsy and its treatment does not have significant impact
in CWEwith normal intelligence. Present study also demon-
strated no significant association with type of seizures,
etiology of epilepsy, age of onset, or duration of epilepsy or
duration of AED with prevalence of psychopathological
problems in CWE.

Guilfoyle et el reported higher chances of AED behavioral
side effects in children as comparedwith adolescents in new-
onset epilepsy. These side effects were highest with valproic
acid; levetiracetam was another drug which exhibited high
behavioral side effects.12

Present study also demonstrated significant correlation of
valproic acid with psychopathological issues. Children on
polytherapyexperience significantlymore anxiety anddepres-
sion as compared with children on monotherapy.13 We also
foundpolytherapyasapredictive factor forhigherCPMSscores.

Singh et al observed that 36% CWE between the ages of 6
and 16 years of age had poor academic performance and 47%
had psychopathological illnesses, these were significantly
higher than in another common chronic disorder asthma.14

In the present study, 39% parents of CWE reported poor
academic performance. Various factors like comorbid psy-
chopathology, parental overprotection, low self-esteem, and
drug-related factors could be responsible for it.

In various studies, poor socioeconomic status was associ-
ated with higher incidence of psychopathology but in our

study we did not find any such association.5,15 One reason
could be higher proportion of poor socioeconomic status in
the study; as being a government institutewemostly cater to
poor population.

Family factors like drug addiction/alcoholism, psychiatric
problems, or criminal background had no significant effect
on psychopathology in the present study. In a systematic
review it was observed that high percentage of children of
parents with addictionmight adapt to stress in life and show
positive development in mental health domain because of
various protective factors.16 However, parental criminal
offending can lead to vulnerability in various domains in
children especially in the cognitive sector.17 The present
study had very low proportion (only 4 patients in CWE
and 1 in the control group) of patients with parental criminal
background so conclusions are not generalizable.

Present study excluded CWE with cerebral palsy and
significant intellectual disability, thus results are not gener-
alizable to them.

To conclude, psychopathological problems are fairly com-
mon in CWE and AEDs are an important contributing factor.
Clinicians should incorporate psychopathological assessment
in workup of CWE for holistic management.
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Table 5 Predictive factors for poor CPMS score

CPMS< 10
n (%)

CPMS> 10
n (%)

Odds ratio
(95% CI)

p-Value

Socioeconomic class

KS IV/V (n¼ 68) 34 (50) 34 (50) 1.24 (0.69–2.23) 0.45

KS I/III (n¼ 137) 76 (55) 61 (45) Ref

Residence

Urban (n¼47) 22 (47) 25 (53) 1.42 (0.74–2.74) 0.28

Rural (n¼ 158) 88 (56) 70 (44) Ref

Epilepsy (n¼135) 63 (47) 72 (53) 2.33 (1.27–4.27) 0.005

Control (n¼ 70) 47 (67) 23 (33) Ref

Polytherapy (n¼ 12) 01 (8) 11 (92) 11.18 (1.40–89.26) 0.022

Monotherapy (n¼ 123) 62 (50.4) 61 (49.6) Ref

Sodium valproate (n¼43) 12 (28) 31 (72) 3.26 (1.46–7.3) 0.003

Phenytoin (n¼ 77) 43 (56) 34 (44) Ref

Abbreviations: CI, confidence interval; CPMS, Childhood Psychopathology Measurement Schedule; KS, Kuppuswamy scale.
Note: p-Values set in bold are statistically significant.
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