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Behavioral problems in children with epilepsy
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Abstract

Background Epilepsy is a neurological disorder that most often
affects children. Most cases of epilepsy are found in developing
countries. Children with epilepsy are at risk of behavioral disorders
that can affect their quality of life. Studies on behavioral problems
in children with epilepsy have been limited in Indonesia.
Objective To compare behavioral disorders in children with
epilepsy to those in normal children, and to assess for possible
factors associated with the occurrence of behavioral disorders.
Methods We conducted a cross-sectional study involving 47
children with epilepsy and 46 children without epilepsy, aged 3-16
years. Behavioral problems were screened with the Strength and
Difficulty Questionnaire (SDQ), Indonesian version. Information
about EEG description, medication, onset, and duration of epilepsy
were obtained from medical records.

Results Behavioral problems were found in 19.1% of children
with epilepsy and only in 2.2 % of children without epilepsy (PR
8.8;95%CI 1.16 to 66.77; P= 0.015). Significant differences were
also found in the percentage of conduct problems and emotional
disorders. Multivariate analysis with logistic regression revealed
that the factors associated with behavioral disorders in children
with epilepsy were uncontrolled epilepsy (PR 13.9; 95%CI 1.45 to
132.4; P=0.023) and focal EEG appearance (PR 19; 95%CI 1.71
to 214.43; P=0.017). We also found that uncontrolled epilepsy
was a factor related to emotional (PR 6.7; 95%CI 1.66 to 26.76;
P=0.007) and conduct problems (PR 6.1; 95%CI 1.35 to 27.29;
P=0.019).

Conclusion Uncontrolled epilepsy and focal EEG results are
factors associated with increased risk of behavioral problems in
children with epilepsy. Children with epilepsy should undergo
behavioral disorder screening, followed by diagnosis confirmation
and treatment. [Paediatr Indones. 2014;54:324-9.].
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hildren with epilepsy are at greater risk of
psychiatric and behavioral disorders, such
as attention deficit/hyperactivity disorder
(AD/HD), conduct disorder, autism
spectrum disorder (ASD), as well as affective and
aggressive disorders that affect their quality of life.!3
Children with seizures have a 4.7 times higher risk
of behavioral problems than those without seizures.*
The prevalences of behavioral disorders in childhood
epilepsy were 54% in Thailand in 2007 and 52.8% in
India in 2004.>:¢
Causes of behavioral disorders in epilepsy are
multifactorial, involving both neurobiologic and
psychosocial factors. The neurobiologic factors may
include age at onset, duration of illness, frequency
and severity of seizures, type of the seizures, as well
as the type and number of anti-epileptic drugs taken.
The contributing psychosocial factors may include the
stigma attached to having epilepsy, low adaptation
to the illness, financial stress, family and parent
dynamics, as well as children’s characteristics, such
as basic temperament and intelligence level.”
There have been few studies on behavioral
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disorders in childhood epilepsy in Indonesia.® A study
found that although 60% of epileptic children were
diagnosed with psychiatric and behavior disorders,
only 33% of them had a history of receiving mental
health services before the study.” As such, screening
for behavioral problems followed by diagnosis and
treatment needs to be performed in all children with
epilepsy.

The aim of this study was to compare behavioral
disorders in children with epilepsy to those in normal
children, and to assess for possible factors associated
with the occurrence of behavioral disorders.

Methods

We conducted a cross-sectional study at the Pediatric
Outpatient Clinic of Dr. Sardjito Hospital, Yogyakarta
from June to July 2013. Subjects consisted of 2 groups:
children with and without epilepsy. Using a power of
80%, Zai: 1.96, ZB: 0.842, and proportion of effect in
the epilepsy group of 0.24!°, the minimum required
sample size for each group was 46 subjects.

Inclusion criteria for the epilepsy group were
children aged 3 to 16 years who had been diagnosed
with epilepsy and treated in the Pediatric Neurology
Clinic at DR. Sardjito Hospital. The inclusion criteria
for the non-epilepsy group were children aged 3 to 16
years who did not have epilepsy, a history of febrile
seizures or other chronic diseases. Diagnosis of
epilepsy was established by history of seizures without
provocation or more than once fever supported by
EEG examination. For both groups, parents consented
to participate in this study by signing a proxy consent.
Exclusion criteria for both groups were children
with severe physical or mental disabilities (e.g.,
unable to walk without the aid of tools or unable
to communicate), had been previously diagnosed
with AD/HD, autism, or other psychiatric disorders,
had other chronic diseases or did not live with their
parents. This study was approved by the Medical and
Health Research Ethics Committee of the Gadjah
Mada University Medical School.

Behavioral problems were assessed using SDQ
Indonesian version that had been validated and may
be downloaded at www.sdginfo.com. The SDQ was
divided into two sections: one completed by parents/
teachers for children aged 3 to 10 years, and one

completed by the children themselves for those aged
11 to 16 years. The questionnaires contained identity
information and statements about the behavior of
children to be answered as untrue, somewhat true or
true. Secondary data, such as number of anti-epileptic
drugs (AEDs) and EEG descriptions were taken
from medical records. Completeness of the data was
examined by the researcher.

The primary outcome was the occurrence of
behavioral disorders as measured by the SDQ for both
groups. The independent variable was epilepsy; the
dependent variable was behavioral disorders based
on SDQ scores. External variables studied were age,
gender, maternal education, age at onset of epilepsy,
duration of epilepsy, type of epilepsy (controlled vs.
uncontrolled epilepsy), the number of AEDs, and EEG
description. Behavioral disorders were based on SDQ
results, in terms of total and subset scores. The SDQ
score consisted of 6 subsets of behavior assessment:
total difficulties, hyperactivity, conduct problems,
emotional problems, peer problems, and prosocial
scores. Behavioral disorders in this study were
determined based on the results of the examination
using SDQ in terms of the total score and were
considered to be abnormal for total difficulty scores of
17 to 40 for children aged 3-10 years, and scores of 20
to 40 for children aged 11-16 years. The hyperactivity
subset was considered abnormal for scores of 7 to 10
for all groups of age. The conduct problems subset was
considered abnormal for scores of 4 to 10 for children
aged 3-10 years, and 5 to 10 for children aged 11-16
years. The emotional problems subset was considered
abnormal for scores of 5 to 10 for children aged 3-10
years, and 7 to 10 for children aged 11-16 years. The
peer problem subset was considered abnormal for
scores of 4 to 10 for children aged 3-10 years, and 6
to 10 for children aged 11-16 years. Prosocial behavior
was considered to be abnormal for scores of O to 4 for
all age groups.

Controlled epilepsy was defined as active epilepsy
without seizure symptoms within the one year prior
to the study period. Age at onset was defined as the
child’s age in years when the diagnosis of epilepsy
was confirmed, and classified into two categories:
<3 years and = 3 years. The duration of epilepsy in
years was defined as the duration between the time at
diagnosis confirmation and the time of questionnaire
completion, grouped into <3 years and =3 years.
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The number of AEDs was defined as the number of
AED types taken by the patient at the present time,
and classified into monotherapy and polytherapy. The
EEG description was obtained from medical records
in the form of EEG examination results, and classified
into focal and non-focal.

Children’s ages were classified into 3-10 years
and 11-16 years. Maternal educational background
was defined as the level of formal education completed
by the mother, and classified into low education
background (elementary/junior high school) and
high education background (high school/higher
education).

We conducted bivariate analysis using Chi square
test to compare SDQ scores between the epilepsy
and non-epilepsy groups, as well as to compare SDQ

Table 1. Baseline characteristics of subjects in the epilepsy
and non-epilepsy groups

Epilepsy Non-epilepsy

(n=47) (n=46)

Mean age (SD), years 9.9 (4.21) 7.7 (3.15)
Age, n (%)

3-10 years 26 (55) 36 (78)

11-16 years 21 (45) 10 (22)
Gender, n (%)

Female 27 (57) 17 (37)

Male 20 (45) 29 (63)
Maternal education, n (%)

Low 16 (34) 8(17)

High 31 (66) 38 (83)

problems in children with epilepsy

scores to each variable in the epilepsy group. Logistic
regression was used to assess the most significant factors
related to the occurrence of behavioral problems in
children with epilepsy. Statistical significance was
confirmed by P values <0.05 and 95% confidence
intervals. Data were analyzed using SPSS version 17

(Chicago, IL, USA).

Results

Baseline characteristics of the children are shown in
Table 1.

Behavioral disorders were found in 19.1% of
children with epilepsy but only in 2.2% of children
without epilepsy. The occurrence of total difficulties,
emotional disorders and conduct problems was also
significantly higher in children with epilepsy than
in the non-epilepsy group (Table 2). However, no
significant differences were observed in the other
subsets of hyperactive, peer problems, or prosocial
scores between the two groups.

Table 3 shows the prevalence ratios of factors
associated with behavioral disorders in children with
epilepsy that we obtained from bivariate analysis.

After conducting multivariate analysis using
logistic regression, we found that the factors
significantly associated with behavioral disorders in
children with epilepsy were uncontrolled epilepsy

Table 2. Behavioral scores classification between the epilepsy and non-epilepsy groups

Behavioral scores Epilepsy Non-epilepsy PR* 95% ClI P value
(n=47) (n=46)

Total difficulties score, n (%)
Abnormal 9(19.1) 1(2.2) 8.8 1.16 t0 66.77 0.015
Normal 38 (80.9 45 (97.8)

Hyperactive score, n (%)
Abnormal 6 (12.8) 1(2.2) 5.87 0.74 to 46.89 0.111
Normal 41 (87.2) 45 (97.8)

Conduct problems score, n (%)
Abnormal 11 (23.4) 1(2.2) 10.77 1.45 to0 80.06 0.002
Normal 36 (76.6) 45 (97.8)

Emotional problems score, n (%)
Abnormal 14 (29.8) 0(0) 2.39 1.851t0 3.11 0.000
Normal 33(70.2) 46 (100)

Peer problems score, n (%)
Abnormal 5 (10.6) 3(6.5) 1.63 0.41 10 6.44 0.714
Normal 42 (83.4) 43 (94.5)

Prosocial score, n (%)
Abnormal 2(4.3) 0 (0) 0.96 0.9 to 1.01 0.495
Normal 45 (95.7) 46 (100)

*PR=prevalence ratio
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Table. 3. Prevalence ratios of factors related to behavior problems in children with epilepsy

Total score Hyperactive Conduct Emotional Peer problems Abnormal pro-
PR PR problems problems PR social score
(95% ClI) (95% Cl) PR PR (95% Cl) PR
P value P value (95% Cl) (95% Cl) P value (95% Cl)
P value P value P value
Age 3-10 years (children) 1.01 1.73 1.57 0.74 1.24 1.10
0.31103.29 0.33t07.98 0.48t04.18 0.34 t01.94 0.22 to 6.59 0.92t0 1.27
0.987 0.549 0.526 0.732 1.000 0.108
Male 2.59 4.32 1.40 0.65 3.30 0.73
0.6to 11.17 0.46 t0 9.28 0.44 t0 3.83 0.31t0 1.77 0.35t0 4.52 0.04to 11.14
0.170 0.170 0.635 0.535 0.281 0.828
Low maternal education 0.96 0.35 0.66 0.70 0.45 1.07
0.28 t03.37 0.04 to 1.39 0.22t02.37 0.28 to 2.08 0.05 to 3.98 0.96to0 1.17
0.950 0.336 0.588 0.606 0.483 0.299
Age at onset 0.40 1.20 0.67 0.44 0.80 1.06
< 3years 0.06 t02.92 1.04 t0 1.39 0.18t0 2.88 0.14 to 2.07 0.10to 6.58 0.98t0 1.15
0.333 0.147 0.640 0.336 0.849 0.424
Duration of epilepsy for 0.65 0.35 0.96 1.11 1.24 1.08
> 3years 0.19 to2.11 0.08 to 1.99 0.34t02.74 1.35t010.04 0.22 to 6.59 0.96to 1.27
0.466 0.246 0.953 1.000 0.842 0.108
Uncontrolled 5.16 9.64" 5.06" 6.68" 7.2 1.08
epilepsy 1.19t02.19 0.93to 58.19 1.19to 12.94 1.35to0 10.04 0.71to 48.74 0.97to 1.19
0.011 0.022 0.013 0.009 0.056 0.234
Polytherapy 2.86 1.17 1.38 1.98 1.5 1.05
0.92t0 8.84 0.16 t0 8.37 0.34t0 2.68 0.58 to 4.20 0.18 to 10.97 0.97t0 1.13
0.084 0.896 0.726 0.412 0.734 0.545
Focal EEG 4.57" 3.60 0.50 4.00 4.93 6.5
1.61to 12.95 0.64 to 12.75 0.08t0 3.79 0.99t0 5.28 0.77 to 18.85 0.40to 81.12
0.006 0.174 0.537 0.173 0.095 0.154

* statiscally significant

(PR 13.9; 95%CI 1.45 to 132.42; P= 0.023) and focal
EEG (PR 19; 95%CI 1.71 to 214.43; P=0.017). In
children with uncontrolled epilepsy, the prevalence
of conduct problems was 6.1 times higher than in
those with controlled epilepsy (PR 6.1; 95%CI 1.35
to 27.29; P=0.019). We also found that children
with uncontrolled epilepsy had 6.7 times higher
prevalence of emotional disorders compared to those
with controlled epilepsy (95%CI 1.66 to 26.76;
P=0.007).

Discussion

We found that behavioral problems were more
common in children with epilepsy than in children
without epilepsy (19.1% vs 2.2%, respectively).
Multivariate analysis using logistic regression revealed
that the factors associated with behavioral disorders
in children with epilepsy were uncontrolled epilepsy

and focal EEG. We also found that uncontrolled

epilepsy was a factor related to emotional and conduct
problems.

A limitation of our study was that we did not use
multiple informants to fill out the SDQs, which could
be completed by both parents and teachers. Multiple
informants would provide better SDQ sensitivity for
detecting behavioral disorders in children than a single
informant, either a parent or a teacher. The use of
multiple informants has been shown to be a better pre-
dictor than self-completion by children.!? In addition,
there is a significant association between cognitive
impairment and behavioral problems. However, we
did not measure IQ to analyze cognitive factors in our
study. Cognitive impairment is more prevalent in chil-
dren with epilepsy than normal children.!! The loss of
cognitive skills may manifest as behavioral problems
because cognitive ability may influence learning adap-
tive behaviors (age-appropriate behaviors necessary
for children to live independently in new situations).
Cognitive impairments also apply to children with
epilepsy. Furthermore, the nature of the underlying

Paediatr Indones, Vol. 54, No. 6, November 2014 * 327



Dora Nowriska et al: Behavioral problems in children with epilepsy

brain disease that gives rise to epilepsy is a cause of
both cognitive impairment and behavioral problems
in children with epilepsy.!2

Since our study design was cross-sectional, we
were not able to infer a causal relationship between
epilepsy and behavioral disorders. Psychiatric disorders
in children with epilepsy are assumed to be triggered
by psychosocial factors due to the lack of adaptation to
chronic illness, including the presence of a significant
stigma.!3 However, studies have found that epilepsy
and psychiatric disorders were concurrent phenomena
rather than a causal factor.41¢ A study reported
that one-third of children with new onset of epilepsy
displayed behavioral problems prior to the onset of
seizures.7

Another study using the same instrument found
greater proportions of subjects having disorders with
56.3% for the category of total behavioral scores, 50%
for emotional disorders, 34.4% for conduct problems,
40.6% for hyperactivity disorders, and 65.6% for peer
problems.!® The differences from our results are due
to different socio-demographic conditions, including
target population, as well as inclusion and exclusion
criteria. Their study subjects were hospitalized,
pediatric patients with more complex diseases than
our outpatients and their subjects had been referred
to national epilepsy centers in Norway. In addition,
children with mental retardation and developmental
disorders were not excluded as in our study. Tanabe
et al. found that epileptic children had higher total
difficulty, hyperactivity disorder, and peer problem
scores of 23.7%, 32.9% and 15.8%, respectively,
compared to non-epileptic children.?

McDermott et al. evaluated 121 epileptic
children in 1995 using the Behavior Problem Index
(BPI). They found that epileptic children had higher
percentages of the following disorders compared to
those of non-epileptic children: behavioral disorders
(31.4% vs. 8.5%, respectively), hyperactivity disorders
(28.1% vs. 4.9%, respectively), peer problems (14.9%
vs. 4.1%, respectively), and anxiety disorders (24%
vs. 7.5%, respectively).* Kariuki et al. evaluated 108
epileptic children in 2010 using the Child Behavior
Questionnaire for Parents (CBQFP). They found that
epileptic children had significantly higher percentages
of behavioral disorders compared to controls (49%
vs. 26%, respectively; P<0.001).20 Datta et al.
reported that 53.8% of behavioral disorders occurred
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in 132 children with epilepsy using the Child Be-
haviour Checklist (CBCL).® Langunju et al. (2012)
reported that out of 84 epileptic children, behavioral
disorders, conduct problems, emotional disorders, and
hyperactivity disorders occurred in 46.4%, 27.3%,
11.9% and 20.2% of the children, respectively, using
the Rutter A2 scale.?!

We found that uncontrolled epilepsy and focal
EEG were factors significantly associated with abnormal
total difficulty score. Gender, child’s age, duration of ep-
ilepsy, age at onset, maternal educational background,
and the number of AEDs were not significantly related
to the occurrence of behavioral disorders in epileptic
children. These results are similar to those of Kariuki et
al. which concluded that active/uncontrolled epilepsy
was significantly associated with behavioral disorders
(OR 7.89; 95%CI 1.23 to 50.06; P= 0.029).2° The
higher prevalence of behavioral disorders in epileptic
children with focal EEG in our study was also observed
by Tanabe et al.!” In a previous study, male children, un-
controlled seizures, a focus on the frontal or temporal of
EEG, as well as polytherapy showed higher prevalence
of ADHD.22 However, our study did not confirm these
results. The percentage of hyperactivity disorders in our
study was 6.5%, and not significantly different from the
non-epilepsy group. Bauer et al. reported that 40.6% of
children had hyperactivity disorders.'® However, as in
our study, they did not find significant factors associated
with hyperactivity disorders. McDermott et al. reported
that 28.1% of children with epilepsy experienced hyper-
activity, and poverty elevated the risk of hyperactivity
by 5.7 times.*

We found that 29.8% of children in the epilepsy
group had emotional disorders, and was significantly
associated with uncontrolled epilepsy (PR 6.7; 95%CI
1.66 to 26.76; P=0.007). Psychological factors such
as fear of the occurrence of seizures that could not be
predicted and controlled in addition to the perceived
stigma, lead to anxiety in children with epilepsy.
Seizure frequency, duration of epilepsy, teen age, and
polytherapy were found to be risk factors for emotional
disorders, especially anxiety, in epilepsy.2> However, in
our study uncontrolled epilepsy was the only factor
associated with this emotional problem.

Our study supported the previous study about
behavior problems assessed using SDQ in children
with epilepsy.1®24 Since children with epilepsy are
at risk for behavioral problems, screening followed
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by diagnosis confirmation and treatment should be
performed in all children with epilepsy. Further studies
on behavioral problems in Indonesian children with
epilepsy with an assessment of other risk factors are
needed.

In conclusion, behavioral problems are more
common in children with epilepsy than in normal
children, especially conduct and emotional disorders.
Uncontrolled epilepsy and focal EEG appaearance are
significant factors related to behavioral problems in
children with epilepsy.

References

1. Attarian H, Vahle V, Carter ], Hykes E, Gilliam E Relationship
between depression and intractability of seizures. Epilepsy
Behav. 2003;4:298-301.

2. Besag FM. Behavioral aspects of pediatric epilepsy syndromes.
Epilepsy Behav. 2004;5:3-13.

3. Johnson EK, Jones JE, Seidenberg M, Hermann BPR. The
relative impact of anxiety, depression, and clinical seizure
features on health-related quality of life in epilepsy. Epilepsia.
2004;45:544-50.

4. McDermott S, Mani S, Krishnaswami S. A population-
based analysis of specific behavior problems associated with
childhood seizure disorders. ] Epilepsy. 1995;8:110-18.

5. Piyasil V, Sriudomkajorn S, Suwanpairat J. Behavioral
problems of epileptic children at Queen Sirikit National
Institute of Child Health. ] Med Assoc Thai. 2008;91:9—
14.

6. Datta SS, Premkumar TS, Chandy S, Kumar S, Kirubakaran
C, Gnanamuthu C, Cherian A. Behaviour problems in
children and adolescents with seizure disorder: associations
and risk factors. Seizure. 2005;14:190-97.

7. Pellock JM. Defining the problem: psychiatric and behavioral
comorbidity in children and adolescents with epilepsy.
Epilepsy Behav. 2004;5:3-9.

8. Rahmawati L, Soedjatmiko, Gunardi H, Sekartini R, Batubara
JR, Pulungan AB. Gangguan perilaku pasien diabetes melitus
tipe 1 di Poliklinik Endokrinologi Anak Rumah Sakit Cipto
Mangunkusumo. Sari Pediatri. 2007;9:264-72.

9. Ottt D, Siddarth B, Gurbani S, Koh S, Tournay A, Shields
WD, et al. Behavioral disorders in pediatric epilepsy: unmet
psychiatric need. Epilepsia. 2003;44:591-7.

10. Goodman R. Psychometric properties of the strengths
and difficulties questionnaire. ] Am Acad Child Adolesc

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Psychiatry. 2001;40:1337-45.

Cornaggia CM, Beghi M, Provenzi M, Beghi E. Correlation
between cognition and behavior in epilepsy. Epilepsia.
2006;47:34-9.

Aldenkamp AR, Bodde N. Behavior, cognition, and epilepsy.
Acta Neurol Scand. 2005;182:19-25.

Thome-Souza S, Kuczynski E, Assumpcao JF Rzezak P,
Fuentes D, Fiore L, et al. Which factors may play a pivotal
role on determining the type of psychiatric disorder in
children and adolescents with epilepsy? Epilepsy Behav.
2004;5:988-94.

Austin JK, Harezlak ], Dunn DW, Huster GA, Rose DF,
Ambrosius WT. Behavior problems in children before first
recognized seizures. Pediatrics. 2001;107:115-22.

Dunn DW, Austin JK, Huster GA. Behaviour problems in
children with new-onset epilepsy. Seizure. 1997;6:283-7.
Kanner AM. Psychiatric comorbidity in patients with
developmental disorders and epilepsy: a practical approach to
its diagnosis and treatment. Epilepsy Behav. 2002;3:7-13.
Austin J, Perkins SM, Johnson CS, Fastenau PS, Byars AW,
deGrauw TJ, et al. Behavior problems in children at time
of first recognized seizure and changes over the following 3
years. Epilepsy Behav. 2011;21:373-81.

Hanssen-Bauer K, Heyerdahl S, Eriksson AS. Mental health
problems in children and adolescents referred to a national
epilepsy center. Epilepsy Behav. 2007;10:255-62.

Tanabe T, Kashiwagi M, Shimakawa S, Fukui M, Kadobayashi
K, Azumakawa K, et al. Behavioral assessment of Japanese
children with epilepsy using SDQ (strengths and difficulties
questionnaire). Brain Dev. 2013;35:81-6.

Kariuki SM, Abubakar A, Holding PA, Mung’ala-Odera V,
Chengo E, Kihara M, et al. Behavioral problems in children
with epilepsy in rural Kenya. Epilepsy Behav. 2012;23:41-6.
Langunju IA, Bella-Awusah TT, Takon I, Omigbodun O.
Mental health problems in Nigerian children with epilepsy:
associations and risk factors. Epilepsy Behav. 2012;25:214-
8.

Dunn DW, Austin JK, Harezlak ], Ambrosius WT. ADHD and
epilepsy in childhood. Dev Med Child Neurol. 2003;45:50—
4.

Ekinci O, Titus JB, Rodopman AA, Berkem M, Trevathan
E. Depression and anxiety in children and adolescents with
epilepsy: prevalence, risk factors, and treatment. Epilepsy
Behav. 2009;14:8-18.

Bauer K, Heyerdahl, Eriksson. Mental health problems in
children and adolescents referred to an national epilepsy
center. Epilepsy Behav. 2002;10:255-62.

Paediatr Indones, Vol. 54, No. 6, November 2014 * 329



