Addis Ababa University
AL.0:AN0N:R0CA 1 7

ADDIS ABABA UNIVERSITY, COLLEGE OF HEALTH SCIENCES, SCHOOL OF
MEDICINE, DEPARTMENT OF PEDIATRICS AND CHILD HEALTH.

Comorbidity of Attention-
Deficit/Hyperactivity Disorder in
Children with epilepsy in TASH,2024

Investigator- Dr Firezer Milashu (PCHR3)

Advisor- Dr Ayalew Moges (Pediatrician and Pediatric Neurologist)

A THESIS TO BE SUBMITTED TO DEPARTMENT OF PEDIATRICS AND CHILD HEALTH,
SCHOOL OF MEDICINE, COLLEGE OF HEALTH SCIENCES, ADDIS ABABA UNIVERSITY
FOR THE PARTIAL FULFILLMENT OF THE REQUIREMENT FOR THE SPECIALITY
CERTIFICATE IN PEDIATRICS AND CHILD HEALTH

FEB,2025.
Addis Ababa, Ethiopia.



Table of Contents

Acronyms and abbreviatioNnS.........cceeiii e e 5
A 1 o = [ o USSR 6
) oo [V oy u o o S 7
1.1BaCKEIOUNG ....ueeeeei e e e e e e e e e e e e e e e e eeeeeenn 7
1.2Statement of the ProbleMi... ..., 8
1.3Significance Of the STUAY ...ccvevveeeiiieiiee e e e e e e eenaes 9
P N ] = LU (LY=L R 9
3.0bjective Of the StUAY ....cciiii e e e e 22
4 Materials and Methods .....cuuueiiiiiiiiiieeeeee e e e e eaa s 23
L Y (U Lo LYY (=T IR 23
LAY T8 ol W oY) V] =1 u o o PR 25
S Y {8 Lo LA o Yo Yo TV 1 =1 n (o o R 25
4.4 Study design and PEriOd......ciiveereiieiieiiieeeeeeeee et rra e e ereaa s 26
LI 11 1 o (= RN 26
Y= T aY ] 110 =4 0 0 =14 a0 K-y 26
4.7 Inclusion and eXCluSiON CrtEria ....ciiirerreeeeeeeeiiieee et e reere e e e eaaa s 26
L A N ol [V Ry o I el ) =] = T 26
O A = (ol [V [ W ol 1 (Y - | 26
T U Lo LYY =T 4 =1 ] [T 26
4.8.1 Dependent Variable ... e 26
4.8.2 Independent variable ......co e 26
iR lDF ) =W ele] | 1Tl o] o T fe Yo S 27
4.10 Data collection Method19......cuuei i 27
4.11 Data @NalYSiS .oeeeeerneeiieeiiiee e e e e e e s 27
A = o Yot | el [T Y= ol 27




ST =11 U] R 26

[T T o{ 1YY T ) o RS 31

7. conclusion,recommenration, liMitatio .....eeeeeeeeeeeeeiie e eeeeeeeeeeseneens 31

T =1 (=] (=] 1oL YRR 32
9. ANNEX ettt e e e bR SR eh Sae e e RE RS ee S ea et eReeh sh se et e ren e 36
Acknowledgment

| would like to express my deepest gratitude to Addis Ababa University College of
Health Sciences, Department of Pediatrics and Child Health for allocating the
budget and giving me the chance. | would also like to express my respect to my
advisor Dr. Ayalew Moges for his invaluable comments throughout the
development of this proposal and his interest and readiness to help me until the
end of the study.



List of tables

Tablel. studies reporting on the prevalence of ADHD in epilepsy across different populations----20

Table2. sociodemographic characteristics of the study participants 27
Table 3. The Seizure related characters of the study participants 28
Table 4. Seizure risk related associated risk characteristics of the study participants 28

Table 5. The bivariable and multivariable logistic regression of association between independent
variable and outcome (ADHD) variable among epileptic children having clinical follow up at
TASH, 2024 31




List of figures

Figure 1. Prevalence of ADHD among children with epilepsy in TASH, 2024-------- 29

Figure 2. Subtypes of ADHD 30



Acronyms and abbreviations:

CWE: Children with Epilepsy

ADHD: Attention/Deficit Hyperactivity Disorder

DSM TR: Diagnostic and Statistical Manual Text Revision
CBCL: Child Behavior Checklist

ASM: Anti-seizure medication

DBD: Disruptive Behaviors Disorders rating scale



Abstract

Background: Children with epilepsy frequently have comorbidities; about half of kids have at
least one condition. The psychiatric condition known as attention deficit hyperactivity disorder
(ADHD) is typified by hyperactivity and inattention that are out of proportion to the child's
developmental stage. ADHD has a significant impact on the clinical results, psychosocial
characteristics, and quality of life of children with epilepsy. In clinical practice, comorbid ADHD
is still not well acknowledged. Comorbid ADHD must be identified and treated early in order to
improve prognosis and lower the chance of negative long-term neurodevelopmental effects

Objectives: To investigate the comorbidity of ADHD among children diagnosed with epilepsy in
TASH.

Methods: This is a prospective cross-sectional study which Is carried out in TASH, pediatric
neurology clinic on children fulfilling the inclusion criteria between October 2024 and January
2025.Children with epilepsy 3 to 18 years of age with duration of epilepsy more than 6 months
duration were included in the study. Patients were selected by convenient sampling method.
The trained data collectors filled the pre structured questionnaire and Diagnostic and Statistics
Manual of mental disorders V text revision is used to diagnose ADHD.

Results: 205 children were enrolled in the study. From these 121 patients (59%) has ADHD.
Among the subtypes 49.8% had inattentive type while 40.1 % has hyperactive/impulsive type. In
this study age of the children, presence of seizure in the last 6months and ASM were an
association with ADHD by bivariate logistic regression. The multivariate logistic regression
found that the odds of children age 1-5 years and 6-10 years had 3.4 and 2.5 times increase the
risk of ADHD compared to age >=10 years respectively (AOR=3.4, 95%CI=1.34, 8.68 & AOR=2.5,
95%ClI=1.17, 5.19). The odds of children having seizure in the last 6months had 4.2 times
increase risk ADHD compared to those of its opposite compartment (AOR=4.2, 95%Cl=2.14,
8.41) and study participants who use polytherapy were 2.4 times increase its risk of ADHD
compared to monotherapy (AOR=2.4, 95%Cl=1.21, 4.82).

Conclusion: There is high prevalence of ADHD 59% among children with epilepsy in TASH
pediatric neurology clinic. Yet, those who are having follow up at psychiatric clinic are 36 (29%).

This shows under diagnosis of ADHD in children with epilepsy.



Introduction

1.1 Background

A common comorbidity among children with epilepsy, ADHD is linked to issues with learning,
social functioning, academic achievement, and quality of life. Underlying brain pathology, long-
term effects of seizures, epileptiform brain activity as detected by EEG, and the effects of
antiepileptic medications are some of the factors that may contribute to this comorbidity.
Additionally, this comorbidity makes it difficult for clinicians to decide on a treatment plan and
medication schedule. ADHD is typified by impulsivity, hyperactivity, and persistent inattention,
whereas epilepsy is characterized by recurrent seizures brought on by aberrant brain activity.
The percentage of children with epilepsy in high-income countries who have ADHD varies from
23% to 70%, depending on the sample and diagnosis criteria.

There is one study done in Ethiopia (Gondar) which showed a prevalence of 44.2 % of ADHD in

children with epilepsy.

Understanding the comorbidity between ADHD and epilepsy is crucial for developing

comprehensive management strategies and improving outcomes for affected children.



1.2 Statement of the problem

The typical age of seizure start is between five and six years of age, and children are most at risk
for seizures during their first year of life. Compared to healthy subjects, children with chronic
diseases were more than 2 times more likely to develop psychopathology. Children with long-
term abnormalities of the central nervous system were at a higher risk because of underlying
brain dysfunction. Mental health issues were present in 16 percent to 77% of children and
adolescents with epilepsy. Although a wide range of psychopathologies can affect children and
adolescents with epilepsy, attention deficit hyperactivity disorders may be more unique to the
condition.

1.3  Significance of the study

The study holds importance in advancing the understanding of comorbidity of ADHD among
children with epilepsy. It can lead to improved diagnostic accuracy, early identification, and

appropriate management strategies for affected children.

understanding the interplay between these two conditions provides healthcare providers with

insights into potential interactions, side effects of medications and treatment approaches.

Although ADHD is commonly encountered in children with epilepsy, there is a paucity of
research specific to the comorbidity of ADHD among children with epilepsy in our setting. This
study aims to fill this research gap, providing valuable insights into the prevalence and
characteristics of this comorbidity, thus enriching the scientific literature and informing future

research endeavors.



1. LITERATURE REVIEW

Childhood - onset epilepsy:

The neurological disorder which is epilepsy is one of the most common chronic neurological
disorders is characterized by recurrent seizures caused by abnormal electrical discharge in the

brain.3®
Classification of seizure

There are two broad classes of epilepsy: focal onset and generalized (bilateral). Both
hemispheres are involved in generalized seizures, which can be absent, myoclonic, clonic, tonic,
or tonic-clonic. Secondary generalization may or may not follow focal seizures, which start in a
focal region in one hemisphere of the brain. 2. Childhood-onset epilepsy is characterized by a
variety of seizure forms, some of which may change during the course of the illness. 3.

Epilepsy syndrome

Epilepsy syndromes refer to groups of epileptic disorders that share common clinical features,

electroencephalogram characteristics, and etiology.®

Idiopathic epilepsy

Idiopathic epilepsy refers to seizures that have no identifiable cause. They occur spontaneously

without any known underlying medical condition or brain abnormality. (36)

Symptomatic and cryptogenic epilepsies

Cryptogenic seizures are seizures that have an unknown cause, but there is suspicion or
evidence of an underlying brain abnormality or condition. Symptomatic seizures are associated
with a specific cause or underlying condition, such as brain injury, infection, or a structural

abnormality.3®



Psychopathology in children with epilepsy

As opposed to well children, children with chronic diseases were more than 2 times more likely
to develop behavioral problems(.5). Children with long-term abnormalities of the central
nervous system were at a higher risk because of underlying brain dysfunction.6, 7

Population based study on psychopathology in childhood

According to Rutter et al. (1970), the prevalence of behavioral and emotional problems was
6.6% in the general childhood population, 11.6% in children with physical deformities that did
not involve the central nervous system, 28.6% in children with simple seizures, 37.5% in children
with damage to the central nervous system, and 58.3% in children with both seizures and
damage to the central nervous system. (8)

Prevalence of psychopathology in children with epilepsy

The prevalence of mental health issues in children with epilepsy (CWE) varied from 16% to
77%(.9-14) Compared to population-based studies; cross-sectional studies conducted in

hospitals revealed a significant prevalence
Behavior problems in new onset epilepsy

The CBCL internalizing, thinking, and somatic problem scores of children with new onset
epilepsy were greater than those of their siblings, but the biggest disparities were found in the
overall behavioral and attention problem scores, according to Austin et al. (2001).15. Even after
controlling for child, demographic, and seizure factors, this study found a strong correlation
between seizure recurrence and behavioral and attention issues in CWE. This discovery raises
the possibility that behavioral issues and seizures are caused by the same brain malfunction.

Meta-analysis of psychopathology in children with epilepsy

Rodenburg et al. (2005) conducted a meta-analysis titled "Psychopathology in Children with
Epilepsy," which corroborated similar findings. 2,434 children with epilepsy (CWE) were
included in 46 research conducted between 1970 and 2003 that were reviewed by the authors.
Siblings, children with chronic illnesses (such as asthma, diabetes, heart disease, and migraine),
healthy study controls, and normative controls were compared to children with epilepsy.16.

10



Comparison with normative controls

For the whole spectrum of psychopathology, the effect size for the difference between children
with epilepsy and normative controls was consistently large. Large effect sizes were found in
meta-analyses of total behavior problems for both teacher and parent reports: d = 0.75 (p <
0.001) and d = 1.39 (p < 0.001). Comparing children with epilepsy to normative controls
revealed greater effect sizes for internalizing issues as opposed to externalizing issues. For
parent reports, the effect sizes for internalizing issues were d = 1.27 (p <.001). For the parent
report, the effect sizes for externalizing difficulties were d = 0.81 (p <.001). Parents rated
attention issues and somatic complaints the highest, with d = 2.49 (p <.001) and d = 2.38 (p <
0.001), according to meta-analyses of the narrowband measures.

Comparison with healthy controls

Medium effect sizes were found for both parent and teacher reports in meta-analyses of all
behavior issues. For internalizing problems, the effect sizes (parent report alone) were minor (d
=0.23; p <.01), and for externalizing problems, they were medium (d = 0.45; p <.001). Attention
issues had the biggest effect size, with a d = 0.72 (p <.001) meta-analysis of the narrowband
scales (parent report alone). This was approximately 0.30 times bigger than the narrowband
scales' mean effect size (d = 0.43).

Comparison with a chronic illness

For contrast with normative controls, the effect sizes were large; for contrast with healthy study
subjects, they were small to medium; and for comparisons with children with a chronic illness,
they were small to medium. The effect sizes were larger for attention problems (d = 0.46, p
<.001), thought problems (d = 0.37, p <.001), and social problems (d = 0.40, p <.001) than for
withdrawal (d = 0.14, ns), somatic complaints (d = 0.19, ns), depression (d = 0.19, p <.01),
delinquency (d = 0.11, ns), as well as for aggression (d = 0.20, p <.01).

Comparison with siblings

. A small number of syndromes showed small to medium and significant effect sizes: somatic
complaints (d = 0.46, p <.001), attention problems (d = 0.49, p <.001), thought problems (d =
0.38, p <.001), and social problems (d = 0.34, p <.01). The authors came to the conclusion that
children with epilepsy were more likely to experience a variety of emotional and behavioral
issues than both healthy controls and children with non-neurological chronic illnesses.
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Risk factors

According to theoretical models, psychopathology is caused by intricate interactions between a number
of etiological factors. (17)

Epilepsy-related risk factors

The potential impact of epilepsy-related factors in the psychopathology of developmentally
normal children with epilepsy remains controversial, despite the fact that cognitive and family
factors are reliable risk factors for mental health issues in children with idiopathic epilepsy.
Some studies have found no correlation between psychopathology in CWE and age at seizure
onset, seizure frequency, seizure type, and lateralization of seizure focus. 18,19

In their study, Caplan et al. (18) investigated the role of cognitive, linguistic, seizure-related, and
demographic factors in the psychopathology of children with complex partial seizure disorder
(CPS) of average intelligence. Using CBCL, 111 CPS patients and 102 normal children, ages 5.1 to
16.9 years, were evaluated. Among the patients, verbal 1Q predicted the presence of a
psychiatric diagnosis and CBCL scores in the borderline/clinical range.

However, other studies demonstrated the role of epilepsy related variables in the
psychopathology of cognitively unimpaired children. 20, 21, 22, 23 Seizures (e.g., prolonged
seizures/febrile convulsions; seizure frequency/number of antiepileptic drugs) and
demographics (e.g., minority status) predicted the cognitive and linguistic deficits of the CPS

group.

Symptomatic epilepsy and psychopathology

Children under the age of three who had remote symptomatic epilepsy at the time of their
initial diagnosis showed delays in adaptive functioning (communication, sociability, motor, and
daily living) in a population-based longitudinal study conducted by Berg et al.24. Furthermore,
these children delayed adaptive functioning deteriorated with time, which resulted in eventual
loss or failure to acquire new skills.

According to the Child Behavior Checklist's overall score, 22.2% of the 108 epileptic children in a
cross-sectional study by Friellinger et al. 21 who were between the ages of 5 and 18 had
moderate to severe behavioral or emotional issues. Higher ratings on the Child Behavior
Checklist were linked to particular medical epilepsy-related characteristics such polypharmacy,
age of onset, and etiology. An earlier age at onset and symptomatic epileptic syndromes were
linked to higher social issue scale scores. Polytherapy with antiepileptic drugs was linked to
higher scores on the social issues, attention problems, and aggressive behavior scales.
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At the time of evaluation, there were no statistically significant correlations between the Child
Behavior Checklist ratings and the frequency and symptoms of seizures or the EEG. Higher
scores on the CBCL social difficulties measure were found to be statistically associated with
symptomatic epileptic syndromes.

Seizure frequency and psychopathology

Research conducted on animals has shown that frequent seizures harm growing brain neurons
and decrease cognitive performance in these creatures.25, 26. Higher seizure frequency was
found to be strongly associated with poorer language, attention, and IQ scores in clinical
investigations.27, 28 When other risk factors, such 1Q, were taken into account in children with
average intelligence, seizure frequency did not stand alone as a risk factor for psychopathology
in children with complex partial seizures.18

Likewise, a number of researchers came to the conclusion that seizure frequency had a different
impact on psychopathology in cognitively normal children as opposed to children with epilepsy
syndromes, epileptic encephalopathies, and intellectual disabilities.21, 25 A 7-year follow-up
study conducted by Sbarra et al., 2002, showed no difference in the behavioral and emotional
adjustment issues between teenagers with ongoing seizures and those in full remission.(29)

Antiseizure medications and psychopathology

Research on the relationships between antiepileptic medications and behavioral or cognitive
issues has so far produced mixed findings; polypharmacy was linked to behavioral issues in a
few studies (12,14), but it was not a significant factor in the Austin et al. report (19).

In their study, Mandelbaum D E et al. examined the cognitive and behavioral profiles of forty-
three children aged four to sixteen who had recently developed idiopathic seizures. They also
examined the impact of antiepileptic drugs on psychologic functioning over a 12-month period.
Thirty subjects were only included in the study if their seizures were adequately controlled on
monotherapy, and they found no discernible change in psychologic functioning that could be
linked to the medication treatment.

In their study of adult patients, Schmitz B et al. found that behavioral issues were the most
frequent psychiatric side effects of antiepileptic medications, with depressive disorders coming
in second.31.1 The researcher discovered that high dosages of medications, polytherapy, rapid
titration, and the severity of epilepsy were likely to increase the risk of psychiatric symptoms.

Antiepileptic medications are frequently held responsible for behavioral or cognitive issues in
13



children receiving treatment for epilepsy, but it can be challenging to determine how much of a
role they actually play in a given child's issues. As a result, the information currently available
about the precise causal effects of ASMs on the behavioral and cognitive issues in intellectually
normal CWE is either insufficient or unclear.

ADHD and Epilepsy
ADHD is the most common psychopathology detected in CWE.3¢

According to a meta-analysis of 49 studies involving above 172,000 people on the comorbidity
of ADHD and epilepsy, the prevalence of ADHD was 22.3% (95% Cl 20.3-24.4). The prevalence
of the ADHD inattentive subtype was 12.7% (95% Cl 9.1%-17.1%). 37

The prevalence of ADHD is much greater in CWE than in the general population. According to

several population studies, the prevalence rate of ADHD in patients

Compared to 3-5% of the general population, the prevalence of ADHD in CWE was reported to be as
highas77%.3 In Africa, according to Egyptian study the prevalence rate of 31.3 % is reported. 3*

In Ethiopia, a prevalence rate of 44.2% is reported. 3°

There is lack of data on ADHD in epileptic children and adolescents in our country. Only one
study has been published.?® The study published didn’t use DSM (Diagnostic and Statistical

Manual of Mental Disorders).
The highly prevalent subtype of ADHD encountered in CWE is inattentive type.3>3¢

Keeping this in mind, this study has planned to estimate prevalence of ADHD and association of

epilepsy related risk factors with ADHD in children and adolescents with epilepsy.

TABLE1: STUDIES REPORTING THE MAGNITUDE OF ADHD IN CHILDREN
WITH EPILEPSY

| FIRST AUTHOR | COUNTR | SAMPL | SAMPLE MEAN | DIAGNOSTI | PREVALENC | |
14




Y E SIZE SPECIFICATIO | AGE(SD) | CTOOL E%

N

ABI NIGERIA | 166 HOSPITAL 14.8/1.9 | DSM-IV 9

ODUN/2005 BASED 6

HAREGEWOIN | ETHIOPI | 260 HOSPITAL - DBD 44.2

/ A BASED

2016

QING/2014 CHINA 161 HOSPITAL 10.6/2.9 | DSM-IV 59
BASED

KIM/2014 KOREA 74 HOSPITAL 10.9/2.1 | DSM-IV 64.9
BASED

REILLY/2016 UK 125 HOSPITAL 18.3/2.9 | DSM-IV 15.2
BASED

TANER/2007 TURKEY | 95 HOSPITAL NR DSM-IV 48.4
BASED

KASSELMAYER | USA 53 HOSPITAL 12/3.2 DSM-IV 26.4

/ BASED

2019
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Research Question: What is the magnitude of ADHD in children with epilepsy age 4 to 18
years as assessed by DSM V TR criteria in TASH pediatric neurology department?

16



Objective of the study

3.1 General objective

To investigate the comorbidity of ADHD among children diagnosed with epilepsy in TASH

Pediatrics Neurology clinic.
3.2 Specific objectives

1. To assess the magnitude of comorbid ADHD among children with epilepsy.

2.To assess the clinical profile of children with comorbid ADHD and epilepsy.

3. To Identify risk factors associated with the development of comorbid ADHD in children
with epilepsy.

4. To evaluate the management of comorbid ADHD and epilepsy in Tikur Anbessa

Specialized Hospital and identify areas of improvement.

17



2. Methods

4.1Study area and period: Study was conducted in TASH, Addis Ababa Ethiopia. Addis
Ababa is the capital city of Ethiopia. According to the 2007 census, its population is
3,384,569. TASH is the largest specialty and subspecialty hospital in the country. It has
many departments one of which is department of pediatrics and child health. It offers
comprehensive health care service for around half a million patients per year through
specialty clinics and inpatient service departments. The Pediatric neurology clinic is one
of the many subspecialty clinics in the hospital. It has 2 consultants and one fellow. And
about 5 residents will be assigned each month. And there are 4 to 5 nurses and one nurse
will be available each day. It provides service 5 days per week. The study was conducted
from November 2024 to January 2025.

4.2 Source population: The source population includes all children coming to the
Pediatric neurology clinic during the study period.

4.3 Study population: All children with epilepsy attending the clinic during the study
period diagnosed clinically and using EEG.

4.4 Sample size determination: The single population proportion formula with an

assumption of 95 % confidence interval level, a 5 % margin of error, prevalence of 44%
and 5 % of non-response rate was taken to calculate the sample size. So, the Z value will
be 1.96. The expected proportion(p) : the prevalence of ADHD among children with
epilepsy in Gondar was 44%. So, p of 0.44 will be used to calculate the sample size.

Precision(d): 5 % will be taken which means d= 0.05.

* Sample size: n = z>p(1-p)/d?>

=1.962%x0.44 x (1-0.44)/0. 052

=378

* Since source population is < 10,000, | use correction formula
* l.e., corrected sample size is 205. (n=n,/ (1+nyy).

With 5% non-response rate sample size would be 215.

18



4.5 Study design: A prospective cross- sectional study is used to study the comorbidity of
Attention/Deficit hyperactivity Disorder in children with epilepsy in Tikur Anbessa
Specialized Hospital.

4.6 Sampling method: simple random sampling method was used for all CWE visiting the

neurology clinic were included until the final calculated size is reached.

4.7 Inclusion and exclusion criteria:

4.7.1 Inclusion criteria: Children 4 to 18 years of age with epilepsy and duration of

epilepsy greater than or equal to 6 months were included in the study.

4.7.2 Exclusion criteria: Those with intellectual disability or comorbid systemic disease

like cardiac patients, hematology and DM patients were excluded from the study.

4.8study variables:
4.8.1 Dependent variable: Magnitude of ADHD.

4.8.2 Independent variable: etiology (idiopathic vs symptomatic), seizure type (focal vs
generalized), age of onset, number of seizures (no seizure, 1- 10 seizures, > 10 seizures
in the past 6 months), duration of epilepsy, number of antiepileptic drugs

(monotherapy, polytherapy), EEG finding (normal, epileptiform).

4.9Data collection tool: DSM 5 TR checklist for ADHD was used for diagnosing ADHD and

identifying the predominant types of ADHD in children with epilepsy. DSM 5 TR criteria
are published by American Psychiatric Association. They are the most commonly used
criteria for the diagnosis of mental disorders. The alpha Cronbach value for DSM V ADHD
diagnostic criteria is 0.88 so it is valid. For present study we include the ADHD. It has 18
criteria. Scores are presented for the three subtypes of ADHD; predominantly inattentive
subtype: if they have 6 or more “often” or “very often” on items 1 to 9, predominantly
hyperactive/impulsive subtype: if they have 6 or more “often” or “very often” on items
10 to 18, or combined subtype: if they meet for both. A structured questionnaire is
developed to identify factors associated with ADHD, and patient records from EMR were

revised to get seizure related factors. A detailed history was taken from parent/primary

19



care giver and the patient on a preset questionnaire. This includes demographic profile,
age at first seizure, seizure type, seizure frequency, duration of epilepsy, anti-epileptic
drugs taken during past six months. Epilepsy is classified as per ILAE (International League
against Epilepsy) 2017 classification. Family history regarding any family members having
epilepsy, psychiatric illness is noted. Patients’ academic performance including whether

attends school or not, if not reason for not attending and any school failure is noted.

4.10 Data collection method: A pre —test was performed on 5 patients and no
difficulties detected in data collection. Data were collected by a trained data collector.
They are given incentives per each patient they fill. The principal investigator has
monitored the data collection process. A structured questionnaire is developed to
identify factors associated with ADHD, and patient records from EMR were revised to get
seizure related factors. A detailed history has been taken from parent/primary care giver
and the patient on a preset questionnaire. The data were collected consecutively until

the calculated sample size is reached.

4.11 Data analysis: Data entry, cleansing and analysis was done using SPSS version 25.
Frequencies and percentages were calculated for the different variables. Prevalence rates
of comorbid ADHD among children with epilepsy were calculated. Bivariable analysis was
used to detect the difference between patients with and without ADHD. Variables which
show significant variation in the bivariable analysis were used for multivariable analysis
using logistic regression. With ADHD as dependent variable odds ratio for epilepsy related

factors were calculated.
4.12 Ethical clearance: Ethical approval was obtained from Research and Ethics
Committee (REC) of the Department of Pediatrics and Child Health. Informed consent was

obtained from parents/care givers, ensuring confidentiality and voluntary participation.

Patient identifiers like name, phone number and address have been omitted.

Figure: plan of the study
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5. Result

5.1 Sociodemographic characteristics of the study participants

Majority of the children were in the age group of 6-10 years and 64.4% were males. Forty-seven

percent of the mothers had a primary education level and 41.5% of the fathers had a primary

education level. Fifty-eight percent of the mothers were house wife and 91.7% of the parents

were from urban area.

Variable Frequency Percent
Age (in years)
1-5 42 20.5
6-10 95 46.3
210 68 33.2
Sex
Female 73 35.6
Male 132 64.4
Maternal education
lliterate 22 10.7
Primary 97 47.3
Secondary 50 24.4
College and above 36 17.6
Paternal education
lliterate 12 5.9
Primary 85 41.5
Secondary 53 25.9
College and above 55 26.8
Maternal occupation
Daily laborer 26 12.7
Government employee 35 17.1
House wife 120 58.5
Self employed 16 7.8
Unemployed 8 3.9
Paternal occupation
Daily laborer 35 17.1
Government employee 60 29.3
Merchant 25 12.2
Private employee 50 24.4

22



Self employed 23 11.2
Unemployed 12 5.9
Residency

Urban 188 91.7
Rural 17 8.3

Table 1. Sociodemographic characteristics of the study participants having epilepsy among children on
follow up at Pediatric Neurology clinic, TASH, 2024.

5.2 Seizure related characters of the study participants

Majority (56.6%) of the study participants developed seizure at the age of 1-5 years and 41% of
them had cryptogenic ethology. Sixty-three percent of them had generalized tonic-colonic type
of seizure and 61.5% of them had seizure in the last 6 months. Forty-eight percent of the
children had epilepsy for 2 to 5 years. Fifty-four percent of the children on monotherapy (one
antiseizure medication).

Table 2. Seizure related characters of the study participants having epilepsy in follow up at TASH pediatric
neurology clinic.

Variable. Frequency Percent
Age at onset of seizure (in years)

<1 44 21.5

1-5 116 56.6

6-10 41 20

>10 4 2
Etiology

Symptomatic 43 21.0

Cryptogenic 84 41.0

Idiopathic 78 38.0
Types of seizure

Focal aware 9 4.4

Focal Impaired awareness 13 6.3
Focal to bilateral tonic-clonic 18 8.8

Generalized tonic-clonic 129 62.9
Absence 7 3.4
Generalized other 29 14.1
Presence of seizure in the last 6 months

Yes 126 61.5

No 79 38.5
Duration of epileptics (in years)

<2 19 9.3

2-5 99 48.3

5-10 60 29.3
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>10 27 13.2
Anti-Seizure Medication

Monotherapy 110 53.7
Polytherapy 95 46.3

5.3 Seizure risk related associated risk characteristics of the study

participants

Twenty-three percent of the study participants had neurological deficit and 6.3% of them had

1%t degree family history of epilepsy. Two-third of the children were attending schools and

37.6% of them had school failure.

Table 3. Seizure related associated characteristics of the study participants of children with epilepsy on

follow up at TASH pediatric neurology clinic.

Variable Frequency Percent
Neurological associated deficit

Yes 47 22.9

No 158 77.1
Family history of epilepsy in first degree relative

Yes 13 6.3

No 192 93.7
Family history of psychiatric illness in first degree relative

Yes 1 5

No 204 99.5
Attends school

Yes 141 68.8

No 64 31.2
School failure

Yes 53 37.6

No 88 62.4
Have EEG finding

Yes 168 82

No 37 18
Have CT/ MRI findings

Yes 104 50.7

No 101 49.3
Known ADHD patients

Yes 36 17.6

No 169 82.4
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5.4 ADHD related characteristics of the study participants

This study found that the magnitude of ADHD was 59% as shown in the figurel below

ADHD

HYes

= No

121, 59%

Figure 1. Prevalence of ADHD among children with epilepsy having follow up at Pediatric Neurology
clinic, TASH, 2024.

Among the subtypes of ADHD, 49.8% of the children had inattentive type and 40.1% of them

had hyperactive type. On the other hand, 30.7% had both inattentive and hyperactive disorder.

THE SUBTYPES OF ADHD (N=205)

120 102(49.8%)
100 84(40.1%)
80 63(30.7%)
60
40
20

Inattetntive Hyperactive/Impulsive both inattentive and
hyperactive/impelsive
Figure

2. The subtypes of ADHD among children with epilepsy having follow up at Pediatric Neurology clinic,
TASH, 2024.
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Concerning to the specific measurement of ADHD, twenty-nine percent of the children often
have difficulty of sustaining attention to tasks or play activities and 39% of the children often do
not seem to listen when spoken to directly. Nineteen percent of the children often talk

excessively and 14.1% of them had very often difficulty waiting his or her turn.

5.5 The associated risk factors of attention deficit/hyperactive disorder

In this study age of the child, presence of seizure in the last 6 months and ASM were found to
have an association with ADHD by bivariable logistic regression. The multivariable logistic
regression found that the ages of children aged 1-5 years and 6-10 years had 3.4 and 2.5 times
increase the risk of ADHD compared to age >=10 years respectively (AOR=3.4, 95%Cl=1.34, 8.68
& AOR=2.5, 95%Cl=1.17, 5.19). children of those mothers whose occupation was self-employed
and unemployed were 84% and 86% showing less likely risk of ADHD compared to daily laborer
respectively. Children having seizure in the last 6 months had 4.2 times increased risk of ADHD
compared to those children who do not have seizure in the last 6 months (AOR=4.2,
95%Cl=2.14, 8.41) and study participants who use polytherapy were 2.4 times at increased risk
of ADHD compared to monotherapy (AOR=2.4, 95%Cl=1.21, 4.82).

Table 4.The bivariable and multivariable logistic regression of association between independent
variables and outcome (ADHD) variable among children with epilepsy having follow up at Pediatric
Neurology clinic, TASH, 2024.

Variables ADHD P-value | COR with 95%CI P-value AOR with 95%CI
Yes No

Age (in years)
1-5 29 13 0.037 2.4(1.05, 5.31) 0.010 3.4(1.34, 8.68)
6-10 59 36 0.086 1.7(0.93, 3.27) 0.018 2.5(1.17, 5.19)
>10 33 35 1 1

Mothers’ occupation
Daily laborer 16 10 1 1
Government 28 7 0.117 2.5(0.79, 7.85) 0.320 1.9(053, 6.93)
Employee
House wife 68 52 0.649 0.82(0.34, 1.95) 0.240 0.55(0.20, 1.49)
Self - 6 10 0.134 0.38(0.10, 1.34) 0.018 0.16(0.04, 0.73)
Employed
Unemployed 3 5 0.240 0.38(0.07, 1.92) 0.042 0.14(0.02, 0.93)
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Presence of seizure in last 6 months

Yes 91 35 0.000 4.2(2.33,7.73) 0.000 4.2(2.14, 8.41)
No 30 49 1 1
Anti-Seizure
Medication
Monotherapy | 53 57 1 1
Polytherapy 68 27 0.001 2.7(1.51, 4.85) 0.012 2.4(1.21, 4.82)
Neurological deficit
Yes 30 17 0.145 1.3(0.66, 2.55) 0.274 1.5(0.71, 3.35)
No 91 67 1 1
First degree relative history of epilepsy
Yes 10 3 0.187 1.41(0.11, 1.54) 0.118 0.16(.04, 1.73
No 111 81 1 1
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6. Discussion

The finding of this study revealed that, 59% of epileptic children developed ADHD. The finding
of the study was in line with the study done in China 3. This finding was higher than the study
of the meta-analysis (22.3%) #7) and in various population studies. Africa (31.3%%) 4 and in
Ethiopia (44.2%) 3> This comorbidity may be due to ADHD and epilepsy often affect areas of
the brain involved in attention, impulse control, and executive functions, particularly in the
frontal lobe. Children with epilepsy may have disruptions in these brain circuits, which can
increase the risk of developing ADHD. On the other hand, some anti-epileptic drugs used to
control seizures have side effects that can mimic or exacerbate ADHD symptoms, such as
impulsivity, hyperactivity, or inattention. For example, medications like phenytoin and
valproate can have cognitive side effects, and prolonged use may affect executive functioning,

leading to symptoms similar to those of ADHD.

Children aged 1-5 years and 6-10 years had 3.4- and 2.5-times increased risk of ADHD
compared to age >=10 vyears respectively (AOR=3.4, 95%Cl=1.34, 8.68 & AOR=2.5,
95%ClI=1.17, 5.19). This may be due to adolescents being more likely to hide or mask their
symptoms, especially in environments where attention and academic performance are more
heavily scrutinized. As a result, the diagnosis might not be as readily made in older children or
teens. Uncontrolled seizure and use polytherapy were identified risk factors for ADHD among

children with epilepsy in current study and in the study done in India/2018. 3¢

Children having seizure in the last 6 months had 4.2 times increased risk of ADHD compared
to those of without seizure in the last 6 months (AOR=4.2, 95%Cl=2.14, 8.41). This may be due
to children often experience a postictal state, which is a period of confusion, drowsiness, and
cognitive sluggishness. This recovery period may cause attention problems, irritability, and

other behavior changes that may mimic ADHD symptoms.

Study participants who use polytherapy had a 2.4 times increased risk of ADHD compared to
monotherapy (AOR=2.4, 95%Cl=1.21, 4.82). This was may be due to children who are on
polytherapy may also experience higher levels of fatigue due to the combined sedative effects

of the drugs. This can affect their ability to focus, learn, and engage socially, which can
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contribute to behaviors commonly associated with ADHD. Given the cognitive side effects of
polytherapy, it’s possible that ADHD symptoms could be over diagnosed or mistakenly
attributed to ADHD when they are actually the result of medication side effects or seizure-
related cognitive deficits. Children on polytherapy may appear more hyperactive, impulsive, or
distracted, which may be misinterpreted as ADHD, even though the symptoms are drug-

induced.

7. Conclusion

In this study a significantly high burden of ADHD and inattentive types of ADHD were slightly
higher than hyperactive type. The determinant factor affecting ADHD were children age 1-5
years and 6-10 years having 3.4 and 2.5 increased risk compared to age >=10 years
respectively (AOR=3.4, 95%Cl=1.34, 8.68 & AOR=2.5, 95%Cl=1.17, 5.19), The risk of children
having seizure in last 6 months compared to those of who have no seizure in the last 6 months
(AOR=4.2, 95%CI=2.14, 8.41) and use of polytherapy compared to monotherapy (AOR=2.4,
95%Cl=1.21, 4.82).
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8. Recommendation

To reduce ADHD-like symptoms among epileptic children requires a comprehensive approach

that takes into account various factors:

v’ Seizure control is a primary concern in children with epilepsy. Frequent or uncontrolled
seizures can exacerbate ADHD-like symptoms, such as inattention, impulsivity, and

hyperactivity.
v" Consider medications with fewer cognitive side effects.

v’ Early intervention with specialized education is important to address both seizure-related

cognitive deficits and ADHD symptomes.

v Consistency in daily routines is important for both children with epilepsy and those with
ADHD symptoms. Children with seizures may benefit from regular sleeping, eating, and

activity schedules that help them feel stable and secure.

9. Limitations of the study:

v" The data collection was from direct interview of the parents which may be prone to
recall bias.

v' The cross- sectional design of the study cannot allow to make causal relationship.
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Annex 1: DSM 5 ADHD symptom checklist

Age Sex Date
Completed by:

For each item below, circle the answer that best describes this child. 0=Not at all;
1=Just a Little; 2=0Often; 3= Very Often

Inattention Symptoms

1. Fails to give attention to details or makes careless mistakes in schoolwork, work,
or during other activities (e.g., overlooks or misses details, work is inaccurate).

0123

2. Has difficulty sustaining attention to tasks or play activities (e.g., has difficulty
remaining focused during lectures; conversations; or lengthy reading). 01 2 3

3. Does not seem to listen when spoken to directly (e.g., mind seems elsewhere,
even in the absence of any obvious distraction). 012 3

4. Does not follow through on instructions and fails to finish schoolwork, chores,
or duties in the workplace (e.g., starts tasks but quickly loses focus and is easily
sidetracked. 012 3

5. Has difficulty organizing tasks and activities (e.g., difficulty managing sequential
tasks; difficulty keeping materials and belongings in order; messy, disorganized
with work; has poor time management; fails to meet deadlines).012 3

6. Avoids, dislikes, or is reluctant to engage in tasks that require sustained mental
effort (e.g., schoolwork or homework; for older adolescents and adults, preparing
reports, completing forms, reviewing lengthy papers).012 3

7. Loses things necessary for tasks or activities (e.g., school materials, pencils,
books, tools, wallets, keys, paperwork, eyeglasses, mobile telephones). 012 3

8. Is easily distracted by extraneous stimuli (for older adolescents and adults, may
include unrelated thoughts). 012 3

9. Is forgetful in daily activities (e.g., doing chores, running errands; for older
adolescents and adults, returning calls, paying bills, keeping appointments).

0123

Hyperactive Symptoms

10. Fidgets with or taps hands or feet or squirms inseat012 3

11. Leaves seat in situations in which it is inappropriate (NOTE: in adolescents or
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adults may be limited to feelings of restlessness). 012 3

12. Unable to play or engage in leisure activities quietly 012 3

13. Has difficulty playing or engaging in leisure activities quietly 012 3

14.Is “on the go” or acts as if “driven by a motor” (e.g., is unable to be or
uncomfortable being still for extended time in restaurants, meetings; may be
experienced by others as being restless or difficult to keep up with) 012 3

15. Talks excessively 012 3

Impulsive Symptoms

16. Blurts out an answer before question has been completed (e.g., completes
people’s sentences; cannot wait for turn in conversation). 012 3

17. Has difficulty waiting his or her turn (e.g., while waiting in line). 012 3

18. Interrupts or intrudes on others (e.g. butts into conversations, games, or
activities; may start using other people’s things without asking or receiving
permission; for adolescents and adults may intrude into or take over what others
are doing) 0123

Approximately when did you first notice the behaviors that occur often or very
often?

Do these symptoms impair the person’s functioning in two or more settings? Yes
No

Where is there impairment? (circle all that apply) Home School Socially

Scoring Instructions

To meet DSM-V criteria for ADHD in childhood, a child must have at least 6
responses of "Often" or "Very Often" (scored 2 or 3) to either the 9 inattentive
items (1-9) or the 9 hyperactive-impulsive items (10-18), or both. For older
adolescents and adults (age 17 and older), at least five symptoms are required.
The clinician may consider ADHD as a possible diagnosis if 5 or more symptoms
are scored 2 or 3 in either one or both domains. In addition, symptoms must have
occurred by age 12, they must impair the individual's functioning in two or more
settings, and they must not be primarily due to any other factors or conditions.
Depending on the domains affected, ADHD, predominantly inattentive type;
ADHD, predominantly hyperactive-impulsive type; or ADHD, combined type may
be considered
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ANNEX 2: QUESTIONNAIRE

Identification:

Patient’s code:

Age:

Occupation: Father Mother

Sex:

Adress: A. Urban B. Rural

Region: A. AA B. Oromia C. Other (specify)

Father’s education:

Mother’s education:

Epilepsy related factors:

1.
2.
3.

0 N Uk

9.

Age at onset of seizure:
Etiology: A.idiopathic B. cryptogenic C. symptomatic
Type of seizure:

A. Focal aware

B. Focal impaired awareness

C. Focal to bilateral tonic — clonic

D. Generalized tonic-clonic

E. Unknown onset

E. Generalized other

F. Absence

Seizure frequency in the past 6 months:
Duration of epilepsy:
ASM: A. Monotherapy B. Polytherapy
ASM name and dosage:
Any associated neurological deficit: A. yes B. No

Describe:

Family history of epilepsy (first degree relative): A.Yes B.No

10.Family history of psychiatric illness (first degree relative): A. Yes B. No

Specify:

11.Attends school: A. Yes B. No
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12. Reason for not attending school: A. Epilepsy B. ADHD C. other

13. School failure: A. Yes B. No

14. Do they have EEG finding: A. Yes B. No.

15.1f yes Describe A. normal B. epileptiform discharges C. other specify
16. Do they have CT/MRI: A. Yes. B. No

17.1f yes, A. Normal B. Abnormal (specify)

18.Known ADHD AYes B.No

38



ANNEX 3: PARENT INFORMATION SHEET

Epilepsy is a common neurological disorder in children. Children with epilepsy may
have various kinds of behavior problems. These problems may lead to poor quality
of life.

Aim of study

We invite your child to participate in this study that looks for the prevalence of
ADHD in epileptic children and also looks for associated risk factors.

Study procedure

213 children will be included in the study. Pediatric residents in the neurology
department will fill the ADHD DSM 5 checklist while in neurology department.
This is a questionnaire, which assesses behavior problem during past 6 months.

Expected duration of the subject participation

After enrollment in study, it will require 10-15 minute.
Risk from study

No risk is anticipated from therapy

Benefit from the study

If the participant is found to be suffering from behavior problem, he will be
treated appropriately. Treatment is not a part of study.

Complication

No complications are anticipated. However, complication may occasionally arise
due to primary disease in patient. Treatment of such complication will be carried
out as required. No financial compensation will be provided for such complication.

Confidentiality

All information collected in this study will be kept strictly confidential, except as
may be required by law. Your child or family will be not be identified by name if
the results of study are published.
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Rights of the participants

Participation in the study is voluntary. Refusal to participate will not influence care
of your child in this hospital in any way. Though we would like all study
participants to complete the study, you are free to withdraw from study at any
time during the course of study. If at any time during the course of study, you have
any guestions or concern related to the study you may contact the following
doctor.

Dr. Firezer Milashu

Tel: 0966358095.

Email; firezeraau@gmail.com
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ANNEXURE 4: CONSENT FORM

| have had the study explained to me and have read the contents of this form
(parent information sheet)/had the content of this form read to me. | have been
given the opportunity to ask questions and have them answered to my

satisfaction. | am willing for my child to be enrolled in the study.

Name of subject:

Signature of parent/guardian:
Name:
Relationship to subject:

Date:
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ANNEX 5: Amharic version of ADHD DSM 5

NHU NFTF A+HZHGT AALTI8YE. 11C PHUTY AL A NTAA P78 AdRIAR
P PATA ARAN AN = 0=N&BI° AL LAIPE 1=FFA NFi 2=NH 1HI 3= NMI° NH
H

Ntndt AAThF+4A 5Ah+F

1. . AHCHCF Tt AAMAMT MLID NFIRUCT NF A4 N METR NAA
1H LPAR NU+FTT PLCIA (ATPAA HCHC 8T FA N £APANTFA
mege £ANF4A, Né Thhd Ah2LATR). 0,1, 2, 3

2. .ANGPT 0LI° AP ATPNLAPT Tt RAMT LFUPA (ATPAAT
Tt AT AdRPMA +F7A NF199CF OPFE M-LLTE MEIR ZHT® PA
7NN)0,1,2,3

3. Nemg 716 PN ALARAATD (ATRAA T1AR PUT Tt PAhd&4
NLPCI® AATRC AA NF £APAAA) ) 0,1,2,3

4, PHAM@-Y aoan/ P K N+ATRE A8 U9 PHIRUCT Nt A4-PFTE ONT
O-AD 2LEPTT METR PLPTTY ALERCN £PLA (ATPAAT 24PTT
NLEIPCI® T Tt PMT NPAA Tt AL PAMM: £FAAx)0,1,2,3

5. N&PTT AT ATPNSAPTT ATILLET £F14A (ATPAAT +NFL NPT
MA+8LLT £ARNTIT TNLETFT NPLID +nh+A TNLH RFICE NN
PA+LL-B.I P1H AMEdIn £a9: P1H 78N APTMA dD&/F) 0, 1, 2,3

6. HA® PUY PAATRC T PO ME kR 4P TT NARLF AP MAT ME R
napsst @M (AFRAAT PHIRUCT N N LI PN NEE NOL TR A4
OMPFT ARPEPT, 27CETT MHILT, $RTT MDD, BT M/PFTT
ahAN.) 0,1,2,3

7. ANGPT LI A1PNSAPT ANEAL PUF 11CFT aPma (AN, PHIPUCT
Nt RARNTF, ACANT, EA&T, ARALPPTF, PNAN NCAPT, RAET, POZPT
N&PF, ai%C, P+IeAPN NAN). 0,1,2,3

8. NM6nP Mydd PPT NPAN Fhrdt £NédAA: (NTFCIPAT 0L AL
AT F OMPFT ARNA @MY PN NPT PATHADS, UANTFT A PhFF
£FAQ) =) 0,1,2,3
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9. NOAT TOAT AT1PNPAPT AOHTIT (ATRAA PNF @D PLPFT AR
Ml LT NOLTM A4 DMPFT AARPEPTT NAN NARADANT M,
narnd A M NA2PH) 0,1,2,3

h&+3 A1PNPN M LLCTF TPANTT

10.@73NC AL +$9om PANZNEA: NOINC AL ARTT MEIR Ao1CTFT
PCININPA=0,1,2,3

11. +0, NAUE U3 FPF @0 dDedDeh, M7 £+PA. (AP ADeR, M7 +F
2mmMA:) (NFCIRNT 0L AL PARTTF MEIR APE PU+ APF NARZNN
Nt NF e+mAT ALY £FA4) = 0,1,2,3

12.N8&MF sk, MFIR Py NARHEE ATPNPAPT PhL A AATRFA)  0,1,2,3

13.N8M 7 sk, MF MLID NAPHTE ATPNPAPT AN A £FPA = 0, 1, 2, 3

14. "NGR+C P18 1@ (AFPAA NI N NANANPT AL AR ZHID
PA 1H TAAE ALTFATRE Adet AL ARZNA METP AdRL.aDe ANFIZ
ATEUF AL PIMITFM- £FAQ) : 0,1,2,3

15.n@® Mm% NAL aBg(:0,1, 2, 3

PFhATT Nt

16.mPEM NAPMTPR N&T Fhe ADAN AOAMT = (ATRAA PAPTFT A&+ 116
PMTPPA: spe@M-F ANNTEM AOMNP AL FATD:)

17. 140 MNP £F944A = (AFPAA NARATRC AP+MNN$T) 2 0,1,2,3

18.Ae T PLCMA MEIR MAP dRoNTF = (ATPAA PUAT Nepe@m-M-1F NEhPF
MLIP NL&CLT M- daRoNTi £ L ALMLE MEID ALPNA PAATT 11CF
MM$IR A BIP4 LFANI NFCIPNGT 0LT7 AL PR T dM$FI° PF
APEPTF AdeT P, LLLCTTT 1IC AN MEID ASMMS&T £FAN) = 0,1,2,3
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PMAS ao/8 m/$F

P A NAF NAET AL PANAF P+ATDL PYCN FoIC Y- PR MA NASF PANTFD-
AET PTALR PNACE Fo0F A LINMTFM £FAA: ATHU FOICF OFC ToIC
APNNFA BFAN =

PMmTT GAM

ABTU PaomA NAF NANTF® A95F AL € ADHD NCoet M2 P4T ATam$s NHU IC
+PLHM PR A M. A LTS U1 PTY AGOMP NRLLIM NHU MFF A8 NLA
A1INHAY:

ehet et

NT+ @AM 213 AST htsAs N 1@-CAE DALY O-ND P TF ANIRTF NICN
N&A N APA ADHD DSM 5 PFRCAR HCHE L9°AA: £U NAGT 6 Mé-F =N
PNUCEL FoI1CT PaQ7aRe)gD M P Y- ::

e+ATE P MNPNT 1H
NG+ NHARHIN N3A 10-15 2P PNLAIA:
Mg+t mPpgo

F+AFLM NNUCE FoIC AP+APP AP N+7T 10T UNIRT P15 Ah9Re
PTT NEA ARLATP =

Mgk heI
Nhe+ goy9° ALY ALI ARMNPIT =
RVl (WAL S L o

NHU D+ @AD PTANANT RLEPTF NAA N NP FPAMLP P10 L& PA::
Pe+ @Mt hdm AETU L9 N+ANTFU NAIR AL FDEgr:

P+NFLPE A NT

NG+ AA+E NL. PLEYF PA £/ M- :: ACPA+& £ PLE AATRUPY NHU AT A

@A ASTFUT NARTNNNN AL FRY9R 95T +205 APALCIR: AGR PG

FAFLPTF De+T A8 PMTPE NILAIIR NngF+FU- dPF NT9IGM-9° 1H gt
44



A@D>MF 19 §F0: NANTT @PF N5M-9° 1H NS+ IC P+PPH mPEPT
MLI® AAAN, F8C T NAU P N+ADTY ANTR AF1791M FFAAU =

Dr. Firezer Milashu
Tel: 0966358095.
ehgm 9oyt 2CI

MGET ANZETH PHUT % LHT (PMAE an/8 M/$T)/ ATNNAAL/PHU & £HT
AT8INNAY RECLPAU: MPRPTY PADMPPT AACNF6& ARAN PARAMT A IMY,
FADEFA = AL NG+ ATBAOHTIN £PLT 47 =

P+AF<& code;

P mAE/P+TNNNN, 4CM

nge:-

+0FE IC T

-

45



	5. Result
	5.1 Sociodemographic characteristics of the study participants
	5.2 Seizure related characters of the study participants
	5.3 Seizure risk related associated risk characteristics of the study participants
	5.4 ADHD related characteristics of the study participants
	5.5 The associated risk factors of attention deficit/hyperactive disorder


