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Introduction: Epilepsy is a chronic non-communicable disease of the brain that affects millions of people worldwide. A significant
number of children are affected globally, and most live in developing countries, often with physical and cognitive disabilities.
Regardless of these factors, epilepsy is poorly controlled, particularly in the developing countries. Thus, this study aimed to assess
the magnitude of treatment outcomes and its predictors among pediatrics patients with epilepsy who were followed-up at the Dessie
Comprehensive Specialized Hospital, Northeast Ethiopia.

Methods: Hospital-based cross-sectional study was conducted from 1 June 2022 to 30 August 2022. A total of 200 patients with
epilepsy were included in this study. Data were collected through face-to-face interviews, and by reviewing medical records. The
collected data were entered into Epi-data version 4.6 and exported to SPSS version 25.0. Descriptive statistics such as frequencies,
percentages, means and standard deviations were computed. Binary and multivariate logistic regression analyses were performed.
Variables with p < 0.25 in bivariate analysis were entered into multivariable logistic regression. In multivariable analysis, adjusted odd
ratio with 95% CI and p-value less than 0.05 were considered statistically significant.

Results: Of 200 pediatric patients with epilepsy, 66 (34.5%) had poor treatment outcomes. In the multivariate analysis, 11-15 years of
age (AOR = 4.08; 95% CI = 1.202, 13.848), poor treatment adherence (AOR = 3.21; 95% CI = 1.421, 7.249), history of more seizure
frequency before starting treatment (AOR = 4.19; 95% CI = 1.984, 8.834) and history of head injury (AOR = 3.03; 95% CI = 1.502,
6.112) were significantly associated with poor treatment outcomes in pediatric patients with epilepsy.

Conclusion: Significant proportion of pediatric patients with epilepsy had poor treatment outcomes. Therefore, health-care workers
should strictly follow patient treatment especially for pediatric epileptic patients’ who have poor treatment adherence, more seizure
frequency history, head injury history and whose age were 11-15 years old.
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Introduction
Epilepsy is a severe neurological disorder affecting more than 70 million people worldwide, ranging from neonates to
late adulthoods." It is a chronic disorder of the brain characterized by the long-term occurrence of epileptic seizures
which happened because of too much discharge of neuron in the central nervous system.”> Physical injuries like head,
soft tissue, dental and burn are common among epilepsy patients and the occurrence of physical damage has a negative
impact and a higher mortality rate on the affected individuals.*>

The goal of epilepsy management is to prevent seizures without side effect of drugs by incorporating optimum patient
education regarding adherence of medications while maintaining the best quality of life.””” Evidence revealed that more
than half people with epilepsy could become seizure free with the proper use of anti-seizure drugs.® ' However, children

and young people have many unresolved concerns about their medications and some do not fully appreciate the
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consequences of not taking antiepileptic medicines.'? Other patients had developed one or more antiepileptic drugs
related adverse effects.”®!3:14

A study indicated that juvenile myoclonic epilepsy is associated with seizures that do not occur at a specific point
during the awake sleep cycle and have a reduced response to antiepileptic drugs.'> Another study revealed that the
predictors of poor outcomes include partial seizure presentation, mesial temporal sclerosis or bitemporal epilepsy, and the
use of several antiepileptic drugs.'® Different studies showed that medication adherence was significantly associated with
treatment outcome.>”'*!” A study at the University of Gondar Teaching Hospital also showed that female sex was
significantly associated with treatment outcomes."’

In contrast, the overall prevalence of non-adherence to antiepileptic medications among patients with epilepsy
attending the referral hospital was 38.5%. Divorced and widowed marital status, long treatment duration, presence of
comorbidity, side effects of antiepileptic medications, epilepsy-related stigma, absence of health information, and
negative attitude towards antiepileptic medications were significantly associated with non-adherence to antiepileptic
medications. This results in poor treatment outcomes in patients undergoing follow up treatment.'®

Studies documented that low 1Q predicts lower chances of seizure freedom after resective epilepsy surgery. However,
a large proportion of patients had a reduction in seizure frequency at long-term follow-up, indicating resective surgery as
an important palliative potential for intellectual disability patients with epilepsy.'**

In general, uncontrolled epilepsy treatment outcome might result in a decrease quality of life, stigma in the community,
physical injuries and increased mortality.>'** Some antiepileptic medications such as valproate also reduce cognitive
abilities and performance levels in children. Reduced right-handedness and verbal vs non-verbal abilities might be attributable
to changes in cerebral lateralization induced by exposure to antiepileptic drugs.>>>° In Ethiopia, the lack of acceptance of
modern antiepileptic drugs and negative medication beliefs highly influenced patients and the community, as they perceived
epilepsy to be treated by traditional healers and spiritual holy water, which may push them to not take the medicine.**!*¢2

Although various studies have been conducted in different parts of the world, studies regarding treatment outcomes
among pediatric patients with epilepsy in Ethiopia are scarce, especially in the study region. Therefore, the aim of this
study was to assess treatment outcomes and related factors among pediatric patients with epilepsy who were followed-up
at Dessie Comprehensive Specialized Hospital, Northeast Ethiopia, as this hospital serves millions of people who come

from South Wollo, North Wollo, Oromia special zones and some parts of the Afar region.

Methods
Study Area and Period

This study was conducted at Dessie Comprehensive Specialized Hospital, which is located in Dessie Town
Administration, Northeast Ethiopia. Dessie Town is located in the Amhara region, 480 km from the capital of the region,
Bahir Dar and approximately 401 km from Addis Ababa. Dessie Town is the capital city of the South Wollo Zone
administration. Dessie Comprehensive Specialized Hospital provides service for more than 8 million people. In DCSH,
different follow-up clinics provide service to clients. Pediatric follow-up clinic provide service for more than one million
children from the South Wollo zone, Oromia special zone, and some parts of the Afar region. The study was conducted
from 1 June 2022 to 30 August 2022 (three months’ duration).

Study Design
Hospital based cross-sectional study was conducted by using document review and face-to-face interviews in the
outpatient department of DCSH pediatric epilepsy follow-up clinic.

Source Population and Study Population
All pediatric patients with epilepsy who were followed up at DCSH pediatric OPD were the source population, whereas
all pediatric epileptic patients who visited pediatric OPD of DCSH during the study period were the study population.
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Inclusion and Exclusion Criteria

All clinically diagnosed patients with epilepsy age less than 18 years who attended the pediatric follow-up clinic during
the study period were eligible for the study. However, patients with epilepsy who were lost to follow-up before three
months or new patients who had less than three months of treatment follow-up were excluded from the study.

Sample Size Determination and Sampling Technique

Since the total numbers of pediatric patients with epilepsy who met the inclusion criteria in DCSH follow-up clinic per
three months were small (200) which means that every patient had an appointment every three months for clinical
evaluation and medication refill. Therefore, we took all 200 pediatric epileptic patients who had follow-up during the data
collection period without sample size calculation. All eligible participants were interviewed, and their medical records
were reviewed during the appointment follow-up period. Therefore, further sampling techniques were not required.

Data Collection Tool and Procedure

The data were collected using structured questionnaires. The questionnaire was adopted from different studies, with
modifications for face-to-face interviews and overlooking of medical records. The questionnaire contained socio-
demographic variables, clinical variables, and variables related to treatment modality and treatment outcome. The data
extraction format was used to retrieve the children’s clinical information and medication experience, such as the status of
treatment outcome, types of epilepsy, seizure frequency, duration of follow-up, types of AEDs, and AED-related adverse
effects from patients’ medical records (Supplementary Material 1).

Two data collectors (nurses) were recruited for data collection. After informing the parents about the purpose of the
study and the importance of their participation, socio-demographic data were collected through interviews by data
collectors. Data regarding clinical-related variables, treatment modalities and treatment outcomes were also collected by
reviewing the medical records.

Data Quality Control

To ensure data quality, the questionnaire was initially prepared in English, translated to Amharic (the local language),
then then returned to Amharic for consistency. Prior to the start of data collection, training was provided to the data
collectors by investigators regarding the objective of the study, data collection procedures, confidentiality of the
information, and each component of the questionnaire. Principal investigator frequently checked the data collection
procedures for consistency. Additionally, the principal investigator checked the collected data daily to ensure complete-
ness and clarity.

Prior to the actual data collection, the questionnaire was pretested on 10% of the total sample size at Borumeda Hospital,
which is not part of the actual data collection area but has no geographical or cultural variations. Based on the pre-test, some
modifications were made to the questionnaire. The final modified Amharic questionnaire was used to collect the data. To
test the reliability of the Ambharic version tool, Cronbach alpha was calculated and was found to be 0.72.

Operational Definitions

e Good treatment outcome: Patients who had a maximum of three seizure episodes in the three months after the
start of antiepileptic treatment.

¢ Poor treatment outcome: Patients who had four or more seizure episodes within three months after the start of
antiepileptic treatment.'”

¢ Excellent Adherence: If patients took more than 90% of their monthly medication.

¢ Good Adherence: If patients took 85-90% of their monthly medication.

e Poor Adherence: If patients took less than 85% of their monthly medication.'’

¢ Emotional stress: The feeling of emotional tension and uneasiness produced by situations of danger, threat, loss of
personal security, internal conflicts, frustrations and sadness.

e Sleep deprivation: Refers to no sleep or a reduction in the usual sleep time, exists when an individual routinely
sleeps less than the amount required for optimal functioning.
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Data Processing and Analysis

The investigators visually checked the collected data. Data were coded, entered into Epi Data version 4.6, and exported
to the SPSS version 25 software for analysis. Descriptive summaries such as frequencies and percentages were presented
in the form of graphs and tables. Bivariable analysis was performed for the Crude Odds Ratio (COR), and multivariate
analysis was used to calculate the Adjusted Odds Ratio (AOR). All variables were entered into the multivariable model
by considering a p-value of <0.25 in bivariable analysis. Statistical significance was set at P < 0.05 in multivariable

analysis, at 95% confidence intervals.

Results

Socio-Demographic Characteristics

In the current study, the respondents had a 100% response rate. The median age of participants was 8.0 (SD + 3.52).
A total of 105 participants (52.5%) were females. Approximately half (49.5%) of the care givers were farmers in their
occupation. Approximately two-thirds (63%) of respondents lived in rural areas (Table 1).

Clinical Conditions of Pediatric Patients

In this study, 48.4% of the participants showed excellent adherence to epileptic medication. Among the 200 study
participants, 25.5% had a history of discontinuing medication. Among the study participants’ who had neurological
problems, 13 (43.3%) had motor weakness, 11 (36.7%) had learning difficulties and 6 (20%) had hearing problems.
Among the epileptic pediatric patients who had a history of triggering factors (n = 66) during the onset of epilepsy; 19
(28.8%) experienced emotional stress, 38 (57.6%) experienced sleep deprivation, and 9 (13.6%) had missing medication.
Of all participants, 74 (37%) were developed status epilepticus (Table 2).

Table | Socio-Demographic Characteristics of Pediatric Patients with Epilepsy in DCSH,
Northeast Ethiopia, 2022 (n = 200)

Variables Category Frequency Percentage
Age <5 years 27 13.5
5-10 years 116 58.0
I'1-15 years 46 23.0
>|5 years Il 55
Sex Male 95 47.5
Female 105 52.5
Residence Urban 74 37.0
Rural 126 63.0
Care giver educational status Unable to read and write 75 375
Able to read and write 64 320
Primary school 34 17.0
Secondary school 14 7.0
College and above 13 6.5
Care giver occupational status Farmer 99 49.5
Government employee 67 335
Private employee 23 1.5
Daily labourer 11 55
Family monthly income <2000 EB 10 5.0
>2000 EB 190 95.0

Abbreviation: EB, Ethiopian birr.
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Table 2 Clinical Conditions of Pediatric Patients with Epilepsy in DCSH, Northeast Ethiopia, 2022
Variables Category Frequency Percentage
Drug discontinued Yes 51 255
No 149 74.5
Adherence of medication Excellent 97 48.5
Good 48 24
Poor 55 27.5
Age at onset of seizure in years <4 129 64.5
5-9 38 19.0
10-14 21 10.5
15-17 12 6.0
Type of seizure during diagnosis Focal 69 345
General 100 50.0
Unclassified 31 15.5
Duration of seizure before initiation of treatment in years <2 6l 30.5
3-5 47 23.5
>5 92 46.0
Duration after treatment started in years <2 113 56.5
3-5 52 26.0
>5 35 17.5
Causes of seizure Idiopathic 87 435
Post meningitis 27 13.5
Post traumatic 39 19.5
History of perinatal insult 39 19.5
Other 8 4.0
Status epilepticus Yes 74 37.0
No 126 63.0
Comorbidity Yes 60 30.0
No 140 70.0
Family history of epilepsy Yes 35 17.5
No 165 82.5
History of head injury Yes 60 30.0
No 140 70.0
Frequency of seizure per month before treatment <5 121 60.5
>5 79 395
Associated neurologic problem Yes 30 15.0
No 170 85.0
Type of associated neurologic problems (n = 30) Motor weakness 13 433
Learning disabilities I 36.7%
Hearing problem 6 20%
Triggering factors Yes 66 33.0
No 134 67.0
Type of triggering factors (n = 66) Emotional stress 19 288
Sleep deprivation 38 57.6
Missing of medication 9 13.6
Abbreviation: n, sample size.
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Medical Conditions of Epileptic Pediatric Patients

Of 200 pediatric patients with epilepsy, 122 (61%) had a history of mono-therapy modes of treatment at the start of
medication in health facilities. Among the 80 patients, the reasons for shifting from the first to the second treatment
category were drug side effects 21 (26.25%), absence of drugs 23 (28.75%), high cost of drugs 5 (6.25%), and poor
control by first drugs 31 (38.75%). Among all the participants, 29 (14.5%) had a history of delayed mile stones (Table 3).

Treatment Outcome Among Epileptic Patients
Among the 200 pediatric patients with epilepsy, 66 (34.5%) had poor treatment outcomes (Figure 1).

Factors Associated with Treatment Outcomes of Epileptic Pediatric Patients

In multivariable regression analysis, the age of pediatric patients, treatment adherence, frequency of seizures before
starting treatment, and history of head injury were determinant factors for treatment outcome. Patients age group of
11-15 years were 4.08 times more likely to have poor treatment outcomes than those aged groups of patients <5 years
(AOR = 4.08; 95% CI = 1.202, 13.848). Patients with poor adherence to their medication were 3.21 times more likely
to have poor treatment outcomes than those with excellent adherence (AOR = 3.21; 95% CI = 1.421, 7.249). Epileptic
pediatric patients who had a history of seizure frequency greater than five per month were 4.19 times more likely to

Table 3 Medical Conditions of Pediatric Patients with Epilepsy in DCSH, Northeast Ethiopia, 2022

Variables Category Frequency | Percentage
Modes of therapy Mono-therapy 122 61.0
Dual therapy 51 255
Triple therapy 27 13.5
First drug Phenobarbiton 107 535
Phenytoin 6l 30.5
Valproate 18 9.0
Carbamazepine 14 7.0
Second drugs initiated Yes 80 40.0
No 120 60.0
Types of second drug (n=80) Phenobarbiton 17 21.25
Phenytoin 37 46.25
Valproate 17 21.25
Carbamazepine 9 11.25
Reasons for shifting from first to second | Drug side effect 21 26.25
treatment category (n=80) Absence of drug 23 28.75
High cost of drugs 5 6.25
Poor control by first drug 31 38.75
Febrile illness Yes 42 21.0
No 158 79.0
History of delayed mile stones Yes 29 14.5
No 171 85.5
Phase of therapy Maintenance phase 140 70.0
Escalation phase 38 19.0
Tapering phase 22 1.0
Reported adverse effect Yes 45 225
No 155 77.5

Abbreviation: n, sample size.
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34.50%
Poor treatment outcome

Good treatment outcome
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Figure | Treatment outcomes of pediatric patients with epilepsy in DCSH, 2022.

have poor treatment outcomes than those with a seizure frequency of less than or equal to five (AOR = 4.19; 95% CI
= 1.984, 8.834). Patients having history of head injury were 3.03 times more likely had poor treatment outcome than
those not having history of head injury (AOR = 3.03; 95% CI = 1.502, 6.112) (Table 4).

Discussion

Epilepsy is a crucial global public health problem, especially in Ethiopia. Scientific investigations of the outcomes of epileptic
treatment and associated factors among children are necessary to design appropriate interventions. Thus, this study aimed to
assess the magnitude of treatment outcomes and associated factors in pediatrics patients with epilepsy in Northeast Ethiopia.
This finding revealed that 34.5% of the patients had poor treatment outcomes. The reason for the poor treatment outcome in the
current study may be due to the study setting, which was conducted in a comprehensive specialized hospital in which most
patients with epilepsy who were noncompliant to antiepilepsy drugs and had complications were referred to this hospital. In
addition, poor medication adherence in the current study (27.5%) may have contributed to the poor treatment outcomes. This
finding was in line with a study conducted on newly diagnosed epilepsy patients, where 30—40% of participants had
uncontrolled seizure activities with antiepileptic drugs.'® However, the current findings were lower than those of studies
conducted in follow-up clinics of epileptic patients in resource poor settings (43.3%),® Mettu Karl Comprehensive Specialized
Hospital (43.96%),”” Ambo Hospital (44.7%),” tertiary care hospital (65.6%),” Mizan-Tepi University Teaching Hospital
(60.8%)"* and Ayder Comprehensive Specialized Hospital (53.4%).> However, the current finding was higher than that of

Table 4 Factors Associated with Treatment Outcomes Among Epileptic Pediatric Patients in DCSH Northeast
Ethiopia, 2022

Variables Category Treatment Outcome | COR with 95% CI | AOR with 95% CI
Poor Good
Age category <5 years 7 20 | |
5-10 years 36 80 1.29 (0.499, 3.312) 1.82 (0.617, 5.349)
I1-15 years | 19 27 2.01 (0.709, 5.699) 4.08 (1.202, 13.848)
>|5years 7 4 5.00 (I.116, 22.408) | 4.55 (0.873, 23.688)
Adherence status Excellent 27 70 | |
Good 15 33 1.18 (0.554, 2.507) 1.66 (0.696, 3.947)
Poor 27 28 2.50 (1.253, 4.986) 3.21 (1.421, 7.249)
Frequency of seizure per month | <5 32 89 | |
before treatment >5 37 4?2 2.45 (1.346, 4.459) 4.19 (1.984, 8.834)
History of head injury Yes 32 28 3.18 (1.692, 5.980) 3.03 (1.502, 6.112)
No 37 103 | [

Note: Bold indicates significant variable at p-value <0.05.
Abbreviations: AOR, Adjusted Odds Ratio; Cl, Confidence interval; COR, Crude Odds Ratio.
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a study conducted at the University of Gondar referral and teaching hospital, where 17.56% of patients did not have well-
controlled seizure status in the last three month follow-up period."* The possible reason for the different findings across
various studies may be the difference in the study design used, differences in study participants (children and adults), methods
used to measure the treatment outcome of antiepileptic drugs, differences in socio-demographic characteristics of participants,
presence of variation in data collection periods, and study area difference. Additionally, it may be due to differences in the
availability of resources, such as the level of patient care and epilepsy management protocols.

In the multivariate analysis model, the age of pediatric patients, adherence to treatment, frequency of seizures, and
history of head injury were factors associated with the outcome variable. Patients whose age group is 11-15 years are
more likely to have poor treatment outcomes than younger patients. This might be due to the decrease in maternal and
paternal care for children in these age groups when we compared those of the younger ones so that they might not take
their medications properly. Patients with poor medication adherence on their medication were more likely to have poor
treatment outcomes than those with excellent medication adherence. This was congruent with a study conducted at the
University of Gondar Teaching Hospital, where excellent adherence to antiepilepsy treatment was significantly associated
with successful treatment outcome.'” Low medication adherence was also a predictor of uncontrolled seizures during
follow-up at the neurological clinic of the Ayder Comprehensive Specialized Hospital.> A possible explanation for this
finding might be that epileptic patients who had drug therapy problems were more likely to develop poor treatment
outcomes than those who had no drug therapy problems, indicating that any problem with therapy resulted in poor
treatment outcomes.”” In Ethiopia, there is a high burden of antiepileptic drug non-adherence among individuals with
epilepsy, which requires clinicians to give more concern for monitor and evaluate antiepileptic medication adherence in
the health-care service to obtain good treatment outcomes.>”

Epileptic pediatric patients who had history of seizure frequency greater than five per month were more likely had
poor treatment outcome than those having less than or equal to five seizure frequency history. This was in line with
research conducted at Mizan-Tepi University Teaching Hospital, in which a high frequency of seizure attacks before
antiepileptic drug initiation was a predictor of uncontrolled seizures.'* Patients with history of head injury were more
likely to have poor treatment outcomes than those without history of head injury. This was similar to a study conducted at
Mettu Karl Comprehensive Specialized Hospital and Mizan-Tepi University Teaching Hospital.'**

This study had several limitations. First, because we used a cross-sectional study design, the direction of the
relationship between the variables could not always be determined. Second, this study was carried out at the Dessie
Comprehensive Specialized Hospital; therefore, our findings may not be representative at the national level. Third, this
study used a quantitative method that lacked triangulation with qualitative study.

Conclusion

The magnitude of the poor treatment outcomes in pediatric patients with epilepsy was found to be high. Factors such as
being 11-15 years of age, poor adherence to treatment, higher seizure frequency before starting treatment, and history of
head injury were significantly associated with poor treatment outcomes in patients with epilepsy. Therefore, to improve
the treatment outcomes in patients’ regional health bureaus and the Ministry of Health should pay close attention to the
identified factors. Health-care providers should continuously counsel mothers and patients on proper treatment adherence
and more attention to patients with a history of head injury and a high frequency of seizure attacks before antiepileptic
drug initiation to improve treatment outcomes in children. This reveals the need for clinicians to pay more attention to the
monitoring and evaluation of antiepileptic drug adherence in health-care services to achieve good treatment outcomes.
Future research should conduct further investigations on multi-center facilities using mixed quantitative and qualitative
approaches.

Abbreviations

AEDs, Antiepileptic drugs; AOR, Adjusted Odds Ratio; CI, Confidence interval; COR, crude odds ratio; DCSH, Dessie
comprehensive specialized hospital; EB, Ethiopian birr; IQ, Intelligence quotient; OPD, Outpatient department; SD,
Standard deviation; SPSS, Statistical Package for Social Sciences.
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