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   ABSTRACT 

 
Background: Epilepsy is the most common 
neurological disorders in children and the 
number of case for epilepsy still increasing. 
Epilepsy can affect children and their growth 
physically, psychologically, and socially, yet the 
treatment of behavioral problems in pediatric 
epilepsy is still lacking. This study aimed to 
investigate the association of frequency of 
seizure, type of seizure, duration of illness, and 
use of antiepileptic drug with behavioral dis-
order in children with epilepsy. 
Subjects and Method: This was an analytical 
observational study with a cross sectional 
design. The study was conducted at Pediatric 
Neurology Unit of Dr. Moewardi hospital, Sura-
karta, from September to October 2016. A 
sample of 50 pediatric patients with epilepsy 
was selected for this study. Parents or care-
givers completed behavioral problems screen-
ing tool Pediatric Symptom Checklist-17 (PSC-
17) and were interviewed about frequency of 
seizure, type of seizure, duration of illness, and 

use of antiepileptic drug. The data were ana-
lyzed by a multiple logistic regression.  
Results: Frequent seizure (OR= 3.09; 95% 
CI= 0.89 to 10.59; p= 0.068) increased beha-
vioral problem. Being treated with ≥1 anti-
epileptic drugs (OR= 1.58; 95% CI= 0.44 to 
5.71; p= 0.521) increased behavioral problem, 
but it was statistically non-significant. Type of 
seizure (OR= 1.01; 95% CI= 0.32 to 3.20; p= 
0.991) and duration of illness ≥1 year (OR= 
1.03; 95% CI= 0.22 to 4.89; p= 1.000) were not 
associated with behavioural problem.  
Conclusion: Frequent seizure increase beha-
vioral problem 
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BACKGROUND 

Every year, an estimated 2.4 million people 

are diagnosed with epilepsy. Recently, epi-

lepsy cases in developed countries are 

around 30-60 per 100,000, while in deve-

loping countries the cases have doubled 

(World Health Organization, 2016). Most 

epilepsy cases commence in childhood par-

ticularly 40-50% of cases (Purba et al., 

2008: PERDOSSI, 2012). The highest inci-

dence of epilepsy was in the first 20 years of 

life, then decreased to the age of 50 years, 

and again increased in the elderly (Ikawati, 

2011; Pinzon, 2006). 

Epilepsy also has an impact on child-

ren's growth including physical, mental and 

social development (de Boer, 2008). Beha-

vioral disorders in people with epilepsy can 

be caused by demographic factors, neuro-

logical dysfunction, variables related to sei-

zures, and the effects of anti-seizure drugs 

(Cornaggia, 2006).  

Behavioral disorders in epilepsy can 

be grouped into several types in the form of 
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total behavioral disorders, internalization, 

externalization and attention (Freilinger, 

2006). Of epilepsy sufferers of children 

with behavioral disorders, it turns out that 

only 33% get adequate management (Datta, 

2005). 

Study on children with epilepsy who 

experience behavioral problems has been 

carried out in Europe and America. In 

Indonesia, similar study is only conducted 

in Jakarta. In Surakarta, especially in the 

Dr. Moewardi hospital, there is still rare 

study on pediatric epilepsy associated with 

behavioral disorders. Therefore, the author 

examined the prevalence and risk factors 

for behavioral disorders in epilepsy patients 

of children aged 3-17 years. 

 

SUBJECTS AND METHOD 
1. Study Design 

This was an analytic observational study 

with a cross sectional design. The study was 

conducted at the pediatric neurology clinic, 

Dr. Moewardi hospital, Surakarta, from 

September to October, 2018. 

2. Population dan Sample 

A total of 50 epilepsy patients aged 3-17 

years was selected by purposive sampling. 

3. Study Variables 

The dependent variable was behavioral 

problem. The independent variables  were 

seizure frequency, type of seizure, duration 

of epilepsy and treatment of epilepsy. 

4. Operational Definition of Variables 

Behavioral problems are categorized 

into three accordingly with research tools to 

detect behavioral disorders in the form 

Pediatric Symptom Checklist-17, namely: 

internalization disorders, disorders exter-

nalization, and attention disturbances. A 

child is called having behavioral disorders if 

from the internalization subscale score ≥5, 

externalization score ≥7, attention score ≥7 

or the third number of subscales ≥15 

(Manning, 2012).  

Seizure frequency is the number of 

seizures in a period of time certain. In this 

study the frequency of seizures was divided 

into two groups, namely the frequency <1 

time per month in the last 12 months or no 

seizures for the past 12 months. 

Type of seizure was broadly divided into 

two, namely: partial seizures and genera-

lized seizures (ILAE, 1981). 

Duration of epilepsy are broadly divided 

into two, namely: < 1 year and 1 year. 

Treatment of epilepsy were broadly 

divided into two, namely: momotherapy 

and polytherapy. 

5. Study Instruments 

Parents or guardians of patients fill out 

informed consent and a behavioral disorder 

detection questionnaire in the form of 

Pediatric Symptom Checklist-17, and are 

interviewed about risk factors related to 

seizures.  

The 17th Pediatric Symptom Checklist 

(PSC-17) has a high level of validity with a 

specificity of 0.68 and sensitivity of 0.95. 

The reliability of the PSC-17 is between 

0.84 - 0.91. As time goes by, the classifica-

tion of case or not cases ranged from 83% - 

87% (Jellinek, 1998; Murphy, 1996). Ques-

tions on PSC-17 are categorized into inter-

nalization subscales consisting of five ques-

tions, the externalization subscale consist-

ing of seven questions, and the attention 

subscale consisting of five questions. Each 

question has a score of 0 (never), 1 (some-

times), and 2 (often). The score for each 

subscale is summed, and in turn becomes 

the total score. The interpretation of PSC-17 

is as follows, a child has a behavioral dis-

order when he gets scores ≥5 on the inter-

nalization subscale, scores ≥7 on the exter-

nalization subscale, ≥7 on the subscale of 

attention or total score ≥15 (Manning, 

2012). 
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6. Data Analysis 

The data were analyzed by bivariate by Chi-

square to determine correlation between 

each independent variables on dependent 

variable. 

7. Research Ethic 

The research ethics include inside informed 

consent, identity confidentiality, and ethical 

clearance carried out in the Dr. Moewardi 

hospital, Surakarta.  

 

RESULTS 

There were 50 children with the youngest 

age of 3 years and the oldest 17 years. The 

average age of subjects was 10 years. 

Number of male and female proportion was 

equal. The most of parents had highest 

education as senior high school education 

(44%), followed by primary education or 

elementary - junior high school 30% and 

tertiary education 26%. 

From 50 children, there were more 

subjects who did not have seizures during 

the last 12 months or controlled seizures, as 

many as 18 patients (36%) compared to 

subjects with seizure frequency <1 times 

per month and ≥1 times per month for the 

last 12 months, each of 16 patients (32%). 

Based on the type of seizure, subjects 

with general seizure types were 29 patients 

(58%) while the partial seizure types were 

21 patients (42%). Subjects diagnosed with 

epilepsy more than one year ago from the 

time of the study were carried out far more, 

namely 42 patients (84%) compared to 

those diagnosed less than one year, namely 

8 patients (16%). When subjects were view-

ed from pharmacological therapy, those 

with monotherapy amounted to 37 patients 

(74%) while polytherapy amounted to 17 

patients (26%). 

Bivariate analysis of seizure frequen-

cy, type of seizure, duration of epilepsy, and 

antiepileptic drugs correlated with beha-

vioral disorders were described in Table 1.   

Table 1. Bivariate analysis of seizure frequency, type of seizure, duration of 

epilepsy, and antiepileptic drugs correlated with behavioral disorders 

Independent Variable 

PSC 
positive 

PSC 
negative 

OR 
95% CI 

p 

n % n % 
Lower 
limit 

Upper 
limit 

Seizure frequency         
Seizure ≥1 time per month 
(last 12 months) 

9 56.3 7 43.8 
3.09 0.90 10.59 0.068 

No seizure in last 12 month 10 29.4 24 70.6 
Type of seizure         
Partial 8 38.1 13 61.9 

1.01 0.32 3.20 0.991 
General 11 5.3 18 94.7 
Duration of epilepsy         
≥ 1 year 16 38.1 26 61.9 

1.03 0.22 4.89 1.000 
<1 year 3 37.5 5 62.5 
Antiepileptic drugs         
Polytherapy 6 46.2 7 53.8 

1.58 0.44 5.71 0.521 
Monotherapy 13 35.1 24 64.9 

 

Table 1 showed that seizure ≥1 time 

per month in the last 12 months increased 

the risk of PSC 3 times higher than no 

seizure in the last 12 months (OR= 3.09; 

95% CI= 0.90 to 10.59; p= 0.068). 
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Table 1 showed that there was no 

difference of type of seizure on PSC (OR= 

1.01 ; 95% CI= 0.32 to 3.20; p= 0.991). 

Table 1 showed that there was no 

difference of duration of epilepsy on PSC 

(OR= 1.03; 95% CI= 0.22 to 4.89; p= 

1.000). 

Polytherapy antiepileptic drugs incre-

ased PSC, but it was statistically non-sig-

nificant (OR= 1.58; 95% CI= 0.44 to 5.71; 

p= 0.521). 

    

DISCUSSION 

The frequency of seizures often became a 

very influential factor in the occurrence of 

behavioral disorders in children with epi-

lepsy. This study had subjects with high 

controlled seizures of 18 patients (36%) and 

rarely or <1 times a month in seizure frequ-

ency and frequency frequently or ≥1 times a 

month during the last 12 months, i.e. 16 

patients (32%). In bivariate analysis, the 

author used the rare frequency of seizures 

and controlled seizures to be a variable 

(OR= 3.09; p= 0.068). The risk of beha-

vioral disorders 3.09 times greater in child-

ren with frequent seizures compared to 

children with infrequent seizure frequency 

and controlled seizures. 

The insignificant results in seizure 

frequency are often in line with previous 

studies conducted by Rodenburg (2006) 

and Caplan (2004), which were carried out 

by behavior disorder screening tools in the 

form of the Child Behavior Checklist 

(CBCL). Most of the studies on seizure fre-

quency associated with behavioral disor-

ders in pediatric epilepsy patients have not 

been significant according to a systematic 

review of the journal 30 years back by 

Austin and Caplan (Austin, 2007). This 

could be because seizures actually did not 

cause behavioral disturbances, but the 

presence of neurological abnormalities 

could cause seizures and behavioral dis-

orders (Dunn, 2003). In contrast, a study 

conducted by Lavina et al. (2015), found a 

correlation between frequent seizures and 

behavioral disorders but with simpler ope-

rational definitions and subjects with small 

behavioral disorders. 

Types of seizures are divided into two 

major groups, namely general seizures and 

partial seizures. General seizures in the 

data of this study were 29 subjects (58%) 

and partial seizures as many as 21 subjects 

(42%). This study found no association 

between the type of partial seizure and 

behavioral disorders and there was no diffe-

rence in the risk of behavioral disorders in 

the type of partial or general seizures. 

Study on the type of seizure had 

inconsistent results. Some studies suggest-

ed that partial or focal seizures were asso-

ciated with behavioral disorders in pedia-

tric epilepsy patients (Austin, 2007; Oos-

trom, 2005). A study in Indonesia, the 

same was stated by Novriska, Sutomo and 

Setyati (Novriska, 2014). In contrast, Ott et 

al. stated that there were no differences in 

behavioral disorders on Central Partial 

Seizures (CPS) with Primary Generalized 

Epilepsy (PGE) (Otto, 2003). Patients with 

CPS had a tendency to have psychiatric 

disorders in the form of depression, while 

PGE patients tend to have psychiatric 

disorders in the form of anxiety (Caplan, 

2005). 

Inconsistent results in this type of 

seizure were caused by several things. First, 

there were weaknesses in the study inclu-

ding a small number of samples with vari-

ous types of seizures. Second, it was sus-

pected that demographic factors, namely 

the last education of parents who were low 

and middle, caused a bias of subjectivity. 

Actually in this study, efforts had been 

made to minimize bias by excluding 

patients with mental retardation, develop-
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mental delay and behavioral disorders 

before seizures were diagnosed. 

The duration of the seizure in this stu-

dy was mostly 42 patients (84%) ≥1 years, 

while 8 patients (16%) had <1 year epilepsy. 

There was no relationship between the 

duration of seizures and the disruption of 

behavior in pediatric epilepsy patients. 

OR= 1.03 means that there was no diffe-

rence in the risk of behavioral disturbances 

in patients with long-standing seizures ≥1 

year with <1 year. 

The relationship between duration of 

suffering from a longer seizure and a beha-

vioral disorder was insignificant in accord-

ance with previous studies (Lavina, 2015: 

Novriska, 2014). Long duration of epilepsy 

affected low IQ, poor learning ability and 

linguistic limitations, but had no effect on 

behavioral disorders (Adewuya, 2006; Bue-

low, 2003; Caplan, 2006).  

However, Datta et al (2005) found the 

opposite. This could be due to the operatio-

nal definition of the variable, where the 

definition of Datta et al regarding the dura-

tion of seizures was <3 years and ≥3 years 

(Datta, 2005). The author suspected that 

the longer time span could affect the results 

to be significant. 

Epilepsy treatment factors influenced 

the occurrence of behavioral disorders in 

pediatric epilepsy patients. Treatment of 

epilepsy using more than one type of drug 

or polytherapy was thought to be a factor in 

the occurrence of behavioral disorders. In 

this study, there were 17 patients (34%) 

with polytherapy while the rest were mono-

therapy. There was no relationship between 

treatment of polytherapy and behavioral 

disorders. Besides that, patients with poly-

therapy treatment had a risk of experien-

cing behavioral disorders 1,582 times com-

pared to patients with monotherapy. 

Polytherapy treatment with behavior-

al disorders had no significant relationship 

according to previous study conducted by 

Novriska, Sutomo and Setyati (Novriska, 

2014). However, previous studies conduct-

ed by Lavina et al. (2015) and Oostrom et 

al. (2003). A retrospective study found that 

many antiepileptic drug exposures were 

associated with the occurrence of cognitive 

and behavioral disorders (Harbord, 2000). 

Polytherapy treatment was associated with 

cognitive and linguistic disorders, thought 

to be indirectly related to behavioral dis-

orders (Caplan, 2006; Austin, 2007). Anti-

epileptic drugs that could cause behavioral 

disorders were still debated due to the 

influence of many other factors, namely 

cerebral lesions, seizure age, seizure etio-

logy, seizure frequency and duration of epi-

lepsy (Bourgeis, 2004) 

Based on the results of this study, it 

can conclude that there was no significant 

relationship between seizure frequency, 

type of seizure, duration of epilepsy and 

treatment of epilepsy with behavioral dis-

orders. The frequent seizure frequencies 

had a risk of 3.086 times greater behavioral 

problems than those who were rarely or 

controlled seizures. Polytherapy treatment 

had a risk of 1.58 times greater behavior 

disorder than monotherapy. 
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