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Background: Epilepsy is an important cause of neurological morbidity in children and adolescents. Clinical parameters are the main 
diagnostic tools, especially in developing countries. Although cost-effective treatments for epilepsy are available, studies have shown 
that uncontrolled seizures can occur in many patients.
Objective: To assess clinical characteristics, treatment outcomes, and associated factors for controlled epilepsy among children with 
epilepsy who underwent follow-up at the Debre Markos Comprehensive Specialized Hospital, North-west Ethiopia from October 28, 
2020, to April 28, 2021.
Methods: An institutional-based retrospective cohort study was conducted from October 28, 2020, to April 28, 2021. A total of 385 
participants who fulfilled the inclusion criteria were included in the study. A pretested, structured, interviewer-administered ques-
tionnaire with a chart review was used to collect data. The data were entered into the Epi-data software version 4.4.2.1 and then 
exported to the Stata version 14 statistical package for analysis. Descriptive statistics were used to describe the sociodemographic and 
clinical characteristics, treatment profiles, and treatment outcomes of patients with epilepsy. Bivariate and multivariate analyses were 
used to identify factors associated with treatment outcomes.
Results: The most frequent type of seizure among the 385 respondents was Generalized-tonic-clonic seizures (88.1%). The proximate 
cause of seizures was identified in 15% of patients, of whom 45 had a perinatal history (8.8%), head injury (3.6%), and CNS infection 
(2.3%). One-third of patients had poor seizure control. Caregiver relationship (father AOR=0.58; 95th CI:0.35,0.97) and poor 
adherence (AOR=2.97; 95th CI:1.82, 4.86) were significantly associated with treatment outcome.
Conclusion: One-third of children with epilepsy have poor seizure control. Poor adherence to treatment is implicated in poor control. 
Counseling caregivers on proper treatment and adherence to anti-epileptic medication is recommended to improve treatment outcome 
in children.
Keywords: children, epilepsy, seizure, treatment outcome, Ethiopia

Introduction
Epilepsy is a brain disorder caused by the chronic propensity to develop epileptic seizures. A clinical diagnosis of 
epilepsy is made if there have been at least two unprovoked seizures that occur more than 24 h apart, one unprovoked 
seizure with a recurrence probability of more than 60% over the subsequent 10 years.1,2 However, when epilepsy is 
clinically difficult to diagnose, as in childhood absence epilepsy, EEG may help support the diagnosis.3 However, EEG is 
not available in many centers in developing countries.

An estimated 10 million children under the age of 15 are estimated to have active epilepsy worldwide, constituting 
approximately 25% of the epilepsy population. Over 80% of the 3.5 million people with epilepsy who obtain diagnoses 
each year are under the age of 15, and 40% of them are in developing nations.4 There are wide variations in the incidence 
of epilepsy in Africa, from 5.2 per 1000 people in Ethiopia to 58 per 1000 people in Cameroon.5
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Seizure type, epilepsy type, aetiology, and epileptic syndrome are the four categories used by the International League 
Against Epilepsy (ILAE) to classify epilepsy.6 Prior febrile seizures, birth trauma, head injuries, infections of the central 
nervous system such as neurocysticercosis, and a family history of epilepsy were discovered in sub-Saharan Africa as 
risk factors for epilepsy.7 Classification of epilepsy based on whether the seizure type is focal or generalized is of primary 
importance in localization in the brain focus. Since we are classifying epilepsy, terminology may change, using up-to- 
date terminology may be useful for communication and research purposes.8–10

There are four distinct phases of an epileptic seizure: prodromal, aura, ictal, and postictal.5 The existence of these 
phases varies among patients with epilepsy; for example, in contrast to other studies, one study found that many patients 
with generalized epilepsy also had aura.11 Automatism is another manifestation of epilepsy observed mainly in patients 
with focal epilepsy.12

The mortality rate of people with epilepsy is reported to be 2 to 3 times higher than that of the general population, 
necessitating timely intervention.7 In addition, childhood epilepsy has a high psychosocial impact on both parents and 
children.13–15 Finally, the presence of suicidal ideation and comorbidities related to the disease must be addressed.16

Antiepileptic drugs are the main treatment options.17,18 Their primary treatment goals are to prevent seizures, reduce 
adverse reactions or drug interactions, improve quality of life, provide effective care, and ensure patient satisfaction.4,19

Around 20–30% of patients with epilepsy develop drug resistance epilepsy.16 Only 50% of children with childhood- 
onset epilepsy may make a satisfactory transition to adulthood, with seizure remission, the withdrawal of anti-epileptic 
medications, and good quality of life.20 EEG results, patient history of seizure frequency and density, and etiology of 
syndromes affect the outcome.21 Ethiopia has been implementing community-based health insurance since 2011. By 
contributing ETB 240 (less than $5 USD) annually, households will get free health services at public health facilities. 
However, public health facilities have shortages of medicines, medical supplies, reagents, and laboratory and diagnostic 
services. Although Ethiopia has a high prevalence of epilepsy, only a few studies have specifically focused on the clinical 
profile, etiology, and treatment outcomes of epilepsy in children and adolescents. The aim of this study is to evaluate the 
clinical characteristics, etiology, and therapeutic outcomes of epilepsy in children and adolescents in a specialized tertiary 
hospital in North-west Ethiopia. In our study, we used a period of 1 year without seizures for controlled seizures.

Methods and Materials
Study Area and Period
The study was conducted at the Debre Markos Comprehensive Specialized Hospital, which is located in the Amhara 
Region, North-west Ethiopia. Debre Markos is an administrative seat in the East Gojjam Zone in Amhara Region, 
Ethiopia, located 300 km north-west of Addis Ababa, the capital of Ethiopia. The pediatric department serves both 
patient care and academic activities at Debre Markos University College of Medicine and Health Sciences. This 
department provides both inpatient and outpatient services. The follow-up clinic is an activity of the department handled 
by consultant pediatricians and general practitioners on a twice-weekly basis. An average of 150–200 pediatric epileptic 
patients up to the age of 17 years are being followed up every 3 months at this clinic. The study was conducted from 
October 28, 2020, to April 28, 2021.

Study Design
We conducted a hospital-based retrospective cohort study at Debre Markos Comprehensive Specialized Hospital.

Source and Study Population
All pediatric epileptic patients who were attending the Debre Markos Comprehensive specialized hospital and who 
fulfilled the inclusion criteria were included in the study. Epileptic patients aged 17 years or younger, with a minimum 
follow-up of 12 months, were included in the study. Pediatric epileptic patients with incomplete medical records or charts 
or those with uncertain clinical profiles and final seizure control status due to insufficient follow-up duration or loss to 
follow-up were excluded.
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Sample Size Determination
The minimum sample size for this study was calculated using a single population proportion with the following 
assumptions: 95% confidence level, 5% margin of error, 6% proportion of uncontrolled seizures.8 When the assumed 
prevalence is too low (going to be below 10%), a precision of 5% appears to be inappropriate. As a result, a conservative 
choice would be half the prevalence, as the amount of precision in our case was small (P=6%) the calculated sample size 
will be 347. After considering 10% for incompleteness of cards, the calculated sample size for the first objective was 385.

For the second objective, we calculated the sample size using the double-proportion formula and the Stata Version 14 
statistical software. For sample size estimation, the following variables were considered major predictors of uncontrolled 
seizures: These variables are sex and adherence to anti-epileptic drugs.8 For sex, we used CI=95%, POWER=80%, % of 
outcomes among unexposed=29%, OR=2.12, and calculated sample size will be 234.8 For second factor, adherence to 
medication, we took CI=95%, power=80%, % of outcome among unexposed=16.7, OR=4.69, and calculated sample size 
will be 86.8 Accordingly, the maximum sample size based on the above two methods, after considering 10% incomplete-
ness, was 385. Therefore, it is advisable to use the maximum sample size to obtain a precise parameter estimate. The final 
sample size was 385. Simple random sampling was used to select the samples.

Variables
The dependent variables were clinical characteristics of the patients and treatment outcomes (uncontrolled vs controlled).

The independent variables were sociodemographic characteristics (age, sex, area of residence, ethnicity, parental 
marital status, occupation, education, and income), type of epilepsy, type of medication (polytherapy vs monotherapy), 
age at seizure onset, duration of treatment, type of seizure at onset, adherence to treatment, frequency of seizure before 
initiation of therapy, and comorbidity.

The Following Terms and Operational Definitions are Used
Epilepsy is considered to be present when >1 unprovoked seizure occurs in a time frame of >24 h or one unprovoked 
seizure and a probability of further seizures to the general recurrence risk after two unprovoked seizures, occurring over 
the next 10 years, or diagnosis of epileptic syndrome.

Controlled epilepsy refers to being seizure-free for at least 12 consecutive months following anti-epileptic therapy.
Drug resistant epilepsy is patients whose seizures do not successfully respond to antiseizure medication (ASM) (two 

tolerated, appropriately chosen, and used ASMs) therapy is considered to have drug-resistant epilepsy (DRE).
Status epilepticus was defined as a seizure lasting greater than 5 min with no interruption or more than one seizure 

with no regaining of consciousness in between.
Polytherapy uses more than one ASMs for controlling of seizure.
Adherence is defined as the extent to which individuals take their medications as prescribed, with respect to dosage 

and dosage intervals. Excellent adherence is if the patients took more than 90% of their monthly medications. Good 
adherence is due to the use of more than 85% of his/her monthly medication. Poor adherence occurs if the patient took 
less than 85% of their monthly medications.

Data Collection Tool and Procedure
Data were collected using a structured questionnaire and data abstraction sheet. The tool was designed based on 
a literature review. Face-to-face interviews and record reviews were employed to collect data from the study participants 
and parents or caregivers. The data were collected and supervised by trained and experienced health-care providers and 
principals/co-investigators. Two training days were provided to both the data collectors and supervisors. The training 
focused on the purpose of the study, the content of the tool, the data collection technique, ethical issues, and the roles and 
responsibilities of the data collectors and supervisors.
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Data Quality Control
To ensure the quality of the data, emphasis was placed on properly designed data-collection instruments. Training was 
provided to both data collectors and supervisors. To ensure the validity and consistency of the tool, the tool was pre- 
tested in 5% of the samples out of the study area. The principal investigator supervised and coordinated data collection 
activities.

Data Processing and Analysis
Collected data were manually checked for completeness. Data were coded and entered into the Epi-data software version 
4.4.2.1 and then exported to the Stata version 14 statistical package for analysis. For continuous variables, normality is 
checked using the Shapiro–Wilk test. Descriptive statistics were performed and summarized using tables, graphs, 
medians, and IQR. The proportion of clinical characteristics was coded as yes or no. Controlled seizures were defined 
as seizure-free for the last 12 months, and yes and no were the codes for classification. Bivariate logistic regression 
analysis was performed between dependent and independent variables. Variables with a p-value of <0.25 in ordinal 
logistic regression, were potential candidates for multivariate logistic regression analysis to control for confounders in the 
regression models. Variables with a p-value of less than 0.05, in the multivariable ordinal logistic regression model, were 
considered statistically significant. Model fitness was checked using the Hosmer–Lemeshow goodness-of-fit test. The 
strength of association between the outcome variable and independent variables was reported by using the adjusted odds 
ratio with 95% CI).

Ethical Consideration
Prior to data collection, ethical clearance was obtained from the Debre Markos University School of Medicine's 
Institutional Research Ethics Review Committee (IRERC) (ethical approval NO: IRERC 076/21). Ethical approval 
was granted on Feb 1/2021. A letter of permission was obtained from the respective hospital body. Written consent 
was obtained from the parents/guardians, and their rights were respected if they did not want to be involved in the study. 
The anonymity of the study subjects was maintained confidential and was intended to be the only research purpose.

Result
Socio-Demographic Characteristics
Among 385 children and adolescents with epilepsy on follow-up, 61.6% were male. Median age of patients was 12 years 
with an interquartile range of 8–15 years, more than half (60.3%) of patients are in the age range of 11 to 17 years. 
Median age of onset of seizure is 7 years (IQR of 4–11 years), and most of patients had onset of seizures above infancy 
(82.5%). Predominantly (70.9%), patients lived in rural areas, and most of (57.9%) their caretakers are illiterate. The 
majority of caregivers (50.1%) were fathers of patients (Table 1).

Clinical Characteristic
Many (47.3%) of patients had at least one form of aura. Fear is the most common aura symptom followed by blurred 
vision. Manifestations of automatism were observed in only a few patients (2.5%). Chewing (1.8%) was the most 
common automatic manifestation. More than three-third of patients had generalized tonic-clonic seizures. Focal seizures 
were reported in 4.7% of patients. The majority of patients had a seizure with a dual peak, both during the day and night. 
More than two-thirds of the patients had recurrent seizures (more than 4 times per week) before starting ASMs. 
A significant number (67.5%) of patients had no precipitating factors. Anxiety was the most common precipitating 
factor followed by sleep deprivation. Sleep is the most common type of postictal phenomenon. History of status 
epilepticus and family history of epilepsy were identified in 7.3% and 5.4% of patients, respectively. In majority of 
patients, the cause was unidentified; in patients with identified causes, HIE was the common cause. 78.4% had no 
comorbid condition, and CP with global developmental delay was the most common comorbid condition. Only a few 
patients underwent EEG and MRI/CT (3.9% and 2.9%, respectively). 54(14%) sustained a seizure-related injury, these 
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include soft tissue injury (abrasions and lacerations) 17(4.42%), dental or nasal injury 10(2.6%), burns 7(1.8%), 
dislocations 7(1.8%), fractures 7(1.8%), and head injury 6(1.6%) (Table 2).

Treatment Characteristics
Approximately 90% of caregivers had the awareness that epilepsy was treatable. The median follow-up duration was 45 
months with IQR 16–98 months. The median time to seizure control was 36 months (IQR=15–48 months). Herbal 
medicine and prayer were used before ASMs in 49.1% of patients. The median time from onset of epilepsy to treatment 
was 18 months (IQR = 12–21.6) months and a range of 8.4 −25.2 months in both the seizure-controlled and uncontrolled 

Table 1 Socio-Demographic Characteristics of Patients with 
Epilepsy at Comprehensive Specialized Hospital of North- 
West Ethiopia, 2021 (n = 385)

Sociodemographic Characteristics Value (%)

Sex

Male 237 (61.6)

Female 148 (38.4)

Age category of patients

2–6 years 76 (19.7)

7–10 years 77 (20)

11–17 years 232 (60.3)

Age of onset of seizure

<=1 year 67 (17.5)

>1 year 317 (82.5)

Area of residence

Urban 112 (29.1)

Rural 273 (70.9)

Caretaker

Father 193 (50.1)

Mother 138 (35.8)

Grandparents 54 (14.1)

Monthly income of caretaker (in Birr)

>3000 60 (15.6)

<=3000 325 (84.4)

Educational status of caretaker

Primary school 62 (16.1)

Secondary school 33 (8.6)

Diploma 20 (5.2)

Degree 54 (14)

Illiterate 216 (56)
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Table 2 Clinical Characteristics of Patients with Epilepsy at Comprehensive 
Specialized Hospital of North-West Ethiopia, 2021 (n = 385)

Clinical Characteristics Value (%)

Reported Aura symptoms

Dizziness

Yes 22 (5.7)

No 363 (94.3)

Blurring of vision

Yes 88 (22.9)

No 297 (77.1)

Temporary loss of vision

Yes 29 (7.5)

No 356 (92.5)

Panic attack

Yes 78 (20.30

No 307 (79.7)

Fear

Yes 123 (32)

No 262 (68)

Epigastric sensation

Yes 20 (5.2)

No 365 (94.8)

Laughing

Yes 21 (5.5)

No 364 (94.5)

Miscellaneous aura symptoms

Yes 19 (5)

No 366 (95)

No aura reported 192 (49.9)

Automatism

Yes 10 (2.6)

No 375 (97.4)

Seizure types

Generalized tonic clonic 338 (87.8)

Generalized Tonic 3 (0.8)

Generalized Clonic 7 (1.8)

(Continued)
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Table 2 (Continued). 

Clinical Characteristics Value (%)

Atonic 9 (2.3)

Myoclonic 4 (1)

Absence 6 (1.6)

Focal aware 12 (3)

Focal unawareness 6 (1.5)

Seizure frequency before treatment

<=3 per week 112 (29.1)

≥4 per week 273 (70.9)

Peak time for the seizure occurrence

Afternoon only 87 (22.6)

Night only 37 (9.6)

Day and night 233 (60.5)

Early morning (minutes of waking up from sleep) 13 (3.4)

Late morning 15 (3.9)

260 (67.5)

Precipitating factors

Sleep deprivation

Yes 70 (18.2)

No 315 (81.8)

Photic stimulation

Yes 49 (12.7)

No 336 (87.3)

Fever

Yes 38 (9.9)

No 347 (90.1)

Hyperventilation

Yes 4 (1)

No 381 (99)

Anxiety

Yes 87 (22.6)

No 298 (77.4)

(Continued)
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Table 2 (Continued). 

Clinical Characteristics Value (%)

Alcohol intake

Yes 40 (10.4)

No 345 (89.6)

No precipitating factor reported 260 (67.5)

Postictal phase

Sleep

Yes 257 (66.8)

No 128 (33.2)

Lethargy

Yes 157 (40.8)

No 228 (59.2)

Headache

Yes 92 (23.9)

No 293 (76.1)

Dizziness

Yes 72 (18.7)

No 313 (81.3)

Blurring of vision

Yes 24 (6.2)

No 361 (93.8)

Confusion

Yes 50 (13)

No 335 (87)

Miscellaneous postictal phenomenon

Yes 26 (6.7)

No 359 (93.3)

No postictal phenomenon reported 34 (8.8)

History of Status epilepticus

Yes 28 (7.3)

No 357 (92.7)

Family history

Yes 21 (5.4)

No 364 (94.6)

(Continued)
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groups. Most patients were on monotherapy, with phenobarbitone (55.8%) being the most common monotherapy used 
followed by phenytoin (28.1%). Sixteen (4%) of patients transferred to third ASMs. Phenobarbitone and phenytoin are 
the most commonly used combinations. 33% of patients had reported adverse drug reactions. Hyperactivity was 
a common adverse drug reaction (22.3%). Majority of patients had excellent adherence (57.1%). The majority (52%) 
of patients were in the maintenance phase of therapy. More than half of patients experienced controlled seizures (64.2%). 
Drug-resistant epilepsy occurred in 16(4.16%) of patients (Table 3).

Associated Factors with Controlled Seizure
Multivariate analysis showed that caregivers’ illiteracy, timing of seizure, frequency of seizure before ASMs, central 
nervous system infection as the etiology of epilepsy, cerebral palsy with developmental delay as a comorbid condition, 
age of seizure onset, and drug adherence were associated with controlled seizures. Patients with educated caregivers were 
more likely to have controlled seizures than those with illiterate caregivers. However, only caregivers with primary 
education had a statistically significant association with controlled seizures. Patients with caregivers with primary 
education were 3.2 times more likely to have controlled seizures than those with an illiterate caregiver (95% CI=1.52– 
6.80; P=0.002). Seizures with dual peaks, both day and night, were 54% less likely to have controlled seizures than those 

Table 2 (Continued). 

Clinical Characteristics Value (%)

Proximate cause

HIE 34 (8.8)

Head injury 28 (3.6)

Central nervous system infection 30 (2.3)

Structural brain lesions and polycythemia 16 (0.7)

Unknown 277 (84.9)

Comorbidity

Cerebral palsy with global developmental delay 23 (6)

Autism 13 (3.4)

HIV infection 13 (3.4)

Type 1 DM 21 (5.4)

Hearing loss 12 (3.12)

No 303 (78.7)

Diagnostic tests

EEG

Yes 15 (3.9)

No 370 (96.1)

MRI or CT scan of the brain

Yes 11 (2.9)

No 374 (97.1)

Abbreviations: CT, Computed Tomography; DM, Diabetes Mellitus; EEG, Electroencephalogram; 
HIE, Hypoxic Ischemic Encephalopathy; HIV, Human Immunodeficiency Virus; MRI, Magnetic 
Resonance Imaging.
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Table 3 Treatment Characteristics of Patients with Epilepsy at 
Comprehensive Specialized Hospital of North-West Ethiopia, 
2021 (n = 385)

Treatment Characteristics of Patients Value (%)

Prayer or Traditional medicine

No 196 (50.9)

Yes 189 (49.1)

Caregiver awareness that epilepsy is treatable

No 107 (27.8)

Yes 278 (72.2)

Duration of seizure before start of treatment (in years)

<=1 year 104 (27)

>1 year 281 (73)

Number of follow up

<=5 30 (7.8)

>6 355 (92.2)

Number of anticonvulsants the patient is taking

One 331 (86)

Two 38 (10)

Three 16 (4)

Anticonvulsant started as monotherapy

PB 215 (55.8)

PHT 108 (28.1)

VPA 31 (8.1)

CBZ 28 (7.3)

CLN 3 (0.8)

Anticonvulsant/s that the patient taking currently

PB alone 217 (56.4)

PHT alone 103 (26.8)

VPA alone 4 (1)

CBZ alone 7 (1.8)

PB and PHT 14 (3.6)

PB and VPA 8 (2.1)

PB and CBZ 7 (1.8)

PHT and CBZ 5 (1.3)

CLN and PHT 3 (0.8)

(Continued)
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Table 3 (Continued). 

Treatment Characteristics of Patients Value (%)

PB, PHT and CBZ 8 (2.1)

PB, PHT and VPA 7 (1.8)

PB, CBZ and VPA 2 (0.5)

Phase of treatment

Escalating 47 (12.2)

Maintenance 200 (52)

Tapering 138 (35.8)

Treatment outcome

Controlled 247 (64.2)

Uncontrolled 138 (35.8)

Adverse drug reactions of anticonvulsants

Gum hypertrophy

Yes 10 (2.6)

No 375 (97.4)

Ataxia

Yes 3 (0.8)

No 382 (99.2)

Drowsiness

Yes 20 (5.2)

No 365 (94.8)

Skin rash

Yes 12 (3.1)

No 373 (96.9)

Hyperactivity

Yes 86 (22.3)

No 299 (77.7)

No adverse drug reaction reported 258 (67)

Adherence

Excellent 220 (57.1)

Good 107 (27.8)

Poor 58 (15.1)

Abbreviations: CBZ, Carbamazepine; CLN, Clonazepam; PB, Phenobarbital; PHT, 
Phenytoin; VPA, Valproic acid.
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occurring in the afternoon only (95% CI=0.25–0.86, P=0.014). Similarly, patients with recurrent seizures were 62% less 
likely to develop controlled seizures compared to patients with single seizure (95% CI=0.20–0.71, P=0.002), and 
meningitis as an etiology of epilepsy was 61% less likely to develop controlled seizures compared to patients with 
unknown causes (AOR=4.03, 95% CI=0.16–0.90, P=0.028). Patients with an age of onset of seizure > 1 year were 2.2 
times more likely to develop controlled seizures than those with an onset age of < 1 year (95% CI=1.18–4.20, P=0.013). 
Similarly, patients with excellent adherence to ASMs were 2.5 times more likely to develop controlled seizures than 
those with poor adherence (95% CI=1.23–5.03, P=0.011). Comorbid conditions such as the presence of cerebral palsy 
associated with developmental delay associated with 72% less likely to have controlled seizure than patients with no 
comorbidity (95% CI=0.94–0.84, P=0.024). Adverse drug reactions and perinatal asphyxia as the etiology of epilepsy 
were associated with controlled seizures in bivariate analysis; however, in multivariate analysis, they were not associated 
with controlled seizures (Table 4).

Table 4 Factors Associated with Treatment Outcome in Epileptic Patients at Comprehensive Specialized Hospital of North-West 
Ethiopia, 2021 (n = 385)

Controlled Epilepsy Treatment Outcome COR AOR P value

Uncontrolled n (%) Controlled n (%)

Timing of seizure

Afternoon only 24(17.4) 65(26.3) 1 1 1
Night only 14(10.1) 23(9.3) 0.61(0.27–1.37) 0.58(0.23–1.50) 0.264

Both during day and night 90(65.2) 141(57.1) 0.58(0.34–0.99) 0.46(0.25–0.86) 0.014

Early morning (up to 8:00AM) 5(3.6) 8(3.2) 0.59(0.17–1.98) 0.54(0.13–2.21) 0.394
Late morning (up to 12:00AM) 5(3.6) 10(4.0) 0.74(0.23–2.38) 0.66(0.17–2.52) 0.543

Seizure frequency

Not recurrent 31(22.5) 81(32.8) 1 1 1
Recurrent 107(77.5) 166(67.2) 0.59(0.37–0.96) 0.38(0.20–0.71) 0.002

History of status epilepticus

Yes 12(8.7) 16(6.5) 1 1 1
No 126(91.3) 231(93.5) 1.37(0.63–3) 1.43(0.57–3.56) 0.451

Aetiology

Unknown 87(63.0) 190(77.0) 1 1 1
Perinatal insult 18(13.0) 16(6.5) 0.41(0.2–0.83) 0.77(0.3–2) 0.587

Head injury 11(8.0) 17(7.0) 0.71(0.32–1.57) 0.97(0.37–2.52) 0.952

CNS infections 15(10.9) 15(6.1) 0.46(0.21–0.98) 0.39(0.16–0.90) 0.028
Cerebrovascular injury 7(5.1) 9(3.6) 0.59(0.21–1.63) 0.39(0.12–1.25) 0.114

First ASM

PB 76(55.1) 179(56.3) 1 1
VP 14(10.1) 16(6.9) 0.66(0.31–1.42) 0.75(0.04–1.86) 0.538

CBZ 7(5.1) 21(8.5) 1.64(0.67–4.03) 1.16(0.42–3.17) 0.771

PHT 39(28.3) 69(27.9) 0.97(0.6–1.57) 0.63(0.36–1.11) 0.109
CLZ 2(1.4) 1(0.4) 0.27(0.02–3.1) 0.13(0.05–3.21) 0.213

Adherence

Poor 26(18.8) 32(13.0) 1 1 1
Good 47(34.1) 60(24.3) 1.04(0.54–1.97) 1.08(1.23–5.03) 0.832

Excellent 65(47.1) 155(62.7) 1.94(1.07–3.50) 2.49(1.23–5.03) 0.011

Age of onset of seizure
During infancy 36(26.3) 31(12.5) 1 1 1

Above 1 year 101(73.7) 216(87.4) 2.48(1.45–4.42) 2.23(1.18–4.20) 0.013

Number of family member
1 13(9.4) 14(5.7) 1 1 1

(Continued)
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Discussion
This study was done in a resource limited country where imaging to reach diagnosis (MRI, CT, and EEG) is not easily 
available. Newer anti-epileptic drugs, which are very expensive, are also either unaffordable or not available. This study 
may be used as a representative to most African countries. Our study found that a significant percentage of patients 
(47.3%) reported having an aura, corroborating the findings that generalized tonic-clonic seizures were the most frequent 
seizure type (67.5%), and that unknown etiology was the most prevalent etiology (84.9%) in epileptic patients. It also 
revealed that most patients experience postictal symptoms, as shown in other studies, although fewer triggering situations 
and automatism were observed. Additionally, it showed a significantly lower percentage of drug-resistant epilepsy (4.2%) 
and a lower proportion of patients (64.2%) with controlled seizures. Primary education of the caregiver and excellent 
adherence were factors that increased the rate of controlled seizures. In contrast, frequent seizure episodes before ASMs 
treatment, seizures with dual peak time, the presence of cerebral palsy with developmental delay such as comorbidity, the 
presence of autism spectrum disorder as comorbidity, and meningitis as an epilepsy etiology decreased the rate of 
controlled seizures.

The majority of the epileptic patients in our study were male (61.6%), as they were in many other studies involving 
epileptic patients, including those conducted in China (50.9%), the United States (53%), Nigeria (52.3%), Uganda 
(56.7%), Northern Ethiopia’s Finote Selam and Debre Markos regions (58.7%), and Southern Ethiopia, Mizan Tepi 
region (51.7%).22–27 In our study, the majority of them resided in rural areas (70.9%), similar to studies conducted in 
Southwest Ethiopia (Jima study, 57.6%), Mizan Tepi (51.7%), Finote Selam and Debre Markos (75.1%).26–28 A study in 
Gondar found that the patient’s father (44.8%) provided the majority of the patient’s care, which was also the case in our 
study (50.1%).29 However, studies in southwest Ethiopia and Malaysia found that both the patient’s mother and father 
provided care equally, with 44.1% each in the former and 40% each in the latter.28,30

Table 4 (Continued). 

Controlled Epilepsy Treatment Outcome COR AOR P value

Uncontrolled n (%) Controlled n (%)

Above 1 125(90.6) 233(94.3) 1.73(0.79–3.8) 1.51(0.57–4.25) 0.405

Comorbidities
No 98(71.0) 205(83.0) 1 1 1

Cerebral palsy with Global developmental delay 14(10.1) 9(3.6) 0.31(0.13–0.73) 0.28(0.94–0.84) 0.024

HIV 6(4.3) 7(2.8) 0.56(0.18–1.7) 0.49(0.14–1.68) 0.258
Type 1 DM 5(3.6) 16(6.5) 1.53(0.54–4.3) 1.19(0.14–1.68) 0.258

Autism 8(5.8) 5(2.0) 0.3(0.1–0.94) 0.26(0.07–0.98) 0.048

Hearing loss 7(5.1) 5(2.0) 0.34(0.1–1.10) 0.29(0.74–1.12) 0.073
Educational level

Illiterate 86(62.3) 130(52.6) 1 1 1

Primary 13(9.4) 49(19.8) 2.5(1.28–4.87) 3.21(1.52–6.80) 0.002
Secondary 11(8.0) 22(8.9) 1.32(0.61–2.87) 1.53(0.61–3.82) 0.366

Diploma 7(5.1) 13(5.3) 1.23(0.47–3.20) 1.34(0.38–4.77) 0.650

Degree 21(15.2) 33(13.4) 1.04(0.56–1.91) 1.00(0.45–2.24) 0.993
Side effects

No 83(60.1) 175(70.9) 1 1 1

Yes 55(39.9) 72(29.1) 0.62(0.40–0.96) 0.65(0.37–1.12) 0.121
Aura

No 77(55.8) 115(46.6) 1 1 1

Yes 61(44.2) 132(53.4) 1.32(0.87–2.01) 1.12(0.64–1.95) 0.691

Notes: Logistic model for controlled, goodness-of-fit test. Hosmer-Lemeshow chi2(8) = 6.85. Prob > chi2 = 0.5533. Evidence of the overall goodness of fit was reflected by 
a non-significant p-value. Here, the Hosmer–Lemeshow test p-value was 0.5533. This finding suggested a good overall fit. 
Abbreviations: AOR, Adjusted Odd Ratio; ASM, Anti Seizure Medication; CBZ, Carbamazepine; CLN, Clonazepam; DM, Diabetes Mellitus; HIV, Human Immunodeficiency 
Virus; PB, Phenobarbital; PHT, Phenytoin; VPA, Valproic acid.
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According to one study involving multiple African countries, proximate causes of epilepsy in Africa are prenatal 
events (11%), acute encephalopathy (10%), and head injuries before seizures started (3%), are the most common 
proximate causes of epilepsy in Africa.31 In a previous study conducted in Nigeria, similar to our study, meningitis 
and perinatal asphyxia were the two most frequently identified causes of epilepsy.32 This can be explained by the high 
incidence of infectious disorders, such as meningitis with inadequate treatment and poor perinatal care for women in 
poorer nations, where the majority of mothers delivered at home, predisposing the infant to sepsis with meningitis and 
perinatal asphyxia. Most of the time the cause of epilepsy cannot be determined. Unknown causes were reported in 50.6, 
50.5%, and 64% in Turkey, Canada, and Finland studies, respectively.33–35 The cause was also unknown in 84.9% of 
patients in our study. The presence of a notably high unknown etiology in this study can be explained by the fact that the 
majority of our patients did not undergo a thorough investigation because genetic testing, MRI and CT scans were 
unavailable, there were financial limitations to conducting these investigations, and there were not enough experts to 
interpret these investigations.

It is crucial to identify any precipitating causes that are crucial for characterizing the clinical features. Even if the 
presence of at least one precipitating factor varies among studies—53%, 27.5%, 86.9%, and 60% in combined samples in 
USA, Denmark, and Norway, (Polish, Indian, and Ethiopian studies, respectively) stress is one of the precipitating factors 
that is present in all of these studies. In these studies, additional triggering factors included skipping meals, skipping 
medications, sleep deprivation, fever or infection, smoking, fatigue, and flashing lights.36–39 In our study, precipitating 
factors were present in 32.5% of the patients. Correspondingly, anxiety, lack of sleep, and photic stimulation were the 
three most frequently recognized precipitating causes.

In our study, GTCS was the most common type of seizure, identified in 87.8% of patients. This result is comparable 
to those of Rwanda (80.4%) and Jima study (78.7%). Two Nigerian (61.1 and 59.3%) and Turkish studies also showed 
generalized seizures were the predominant seizure type.24,32,40,41 In contrast to our study, complex partial seizures with 
secondary generalization and focal seizures were the most common types reported in Canadian and Qatar studies.34,42 

Misclassification may have occurred in our study because patients arrived late, mostly to determine whether the 
generalized seizure was primary or secondary, and the use of EEG, which is important for the classification of seizures, 
was minimal. The sociodemographic characteristics of the studies can also be used to explain the differences in seizure 
types across studies.

Epilepsy causes not only neuronal injury but also seizure-related physical injury to the patient. Studies have shown 
that patients with epilepsy are more likely to require hospitalization after suffering an injury, which causes epilepsy- 
related injuries to both the victim and their caregiver. Injuries included fractures, burns, concussions, and dislocations.43 

In a study conducted in Gondar, seizures injured 27.9% of patients with epilepsy. Abrasions made up 12.5% of these 
injuries, followed by burns (5.9%), dental wounds (4.4%), fractures (2.2%), and head injury and dislocations (1.5%, 
respectively).44 Our study’s injury rate was much lower at 54 (14%), but abrasions were still the most common type of 
injury, just like in the Gondar study. The presence of a significant percentage of patients who experienced seizures while 
receiving ASMs in the Gondar study caused a discrepancy in the proportion of seizure-related damage between our study 
and the previous study.

Regarding the type of treatment used, monotherapy was the most common regimen utilized in our study (86%), which 
has similar findings to those reported from China, Nigeria, Debre Markos and Finote Selam.26,45,46 Various initial ASMs 
were used as monotherapy throughout the study because, as mentioned previously, the choice of ASMs is affected by 
many factors. In our study, phenobarbitone (55.8%) was used as a monotherapy commonly followed by phenytoin 
(28.1%) Contrary to our study, two African studies and one European study conducted in Rwanda, Nigeria, and Holland 
frequently utilize sodium valproate as a monotherapy, whilst two Ethiopian studies conducted in Ambo and Gondar and 
study done in five sub-Saharan sites revealed that phenobarbital is frequently used as a monotherapy.31,39,40,46–48 Since 
managing epilepsy is costly in our situation, choosing an ASM is primarily based on cost, because the majority of 
patients have a poor socioeconomic status.

Regarding adverse drug reactions is the target of ASMs, a study conducted in southern Nigeria and Turkey revealed 
that side effects occur in 38.3% and 3.61% of patients, respectively.33,46 However, studies conducted in our nation’s 
Gondar region revealed 47.6% and 17.6% of adverse medication reactions, whereas, in our study, only 25% 
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occurred.29,48 In our study, the most typical medication side effect was hyperactivity (22.3%). Because the majority of 
our patients were from low socioeconomic backgrounds and could not undergo laboratory testing to check for certain 
consequences that require testing, such as hepatotoxicity, the frequency of drug reactions may have been higher in our 
study. In our study, the occurrence of hyperactivity as a common adverse drug reaction was explained by the frequent use 
of phenobarbitone, either as a monotherapy or in combination with other drugs.

In the present study, approximately 15% had developed ASMs with ASM-related adverse effects. This was lower than 
that in studies conducted in Ambo (42%), Hawassa (35%), Jima (46%), and Bahr Dar (38%) studies.28,39,49,50 The higher 
adherence rate in our study may be explained by the lower incidence of drug reactions. Alternatively, since patient self- 
reporting was used to monitor adherence, self-reporting bias may have occurred because patients may have reported 
better adherence in need of acceptance by health-care professionals.

Our study’s-controlled seizure rate of 62.4% was lower than studies carried out in China, Canada, Turkey, Spain, 
which showed controlled seizure rates of 72%, 68.4%, 67.5%, 81%, respectively, but higher than Scotland, Zambia, 
Ethiopia-Ambo region, Ethiopia-Mizan Tepi, Ethiopia-Jimma, and Ethiopia-Gondar regions, which showed 59.2%, 
23.6%, 55.3%, 39.2%, 54.1%, and 94%, respectively22,27–29,33,34,39,51–53 (Figure 1).

Contrary to two Scottish studies that revealed that the majority (more than 50%) of seizure control occurred within 
the first 13 months of ASM treatment, our results demonstrate that seizure control occurs mostly throughout the 13-to 24- 
month period.51,54 This difference can be attributed to a variety of factors, including the use of various methodologies, 
models, variations in study adherence levels, exclusion of non-adherent patients in some studies, use of various ASMs as 
monotherapy or in combination therapy, and variations in sociodemographic characteristics, such as age and ethnicity 
(Figure 2).

In our study, children receiving monotherapy had a seizure control rate of 65.3%. This is corroborated by studies from 
Nepal (57.5%), Turkey (67.5%), Australia (55.3%), and an Ethiopian study from Gondar (73%), which the majority of 
the seizures were similarly controlled by monotherapy.29,33,55,56 Because the controlled seizure rate is different in various 
studies, there must be factors that affect treatment outcomes in patients with epilepsy (Figure 3).

Figure 1 Comparison of good treatment response between other studies and this study.
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The age at which the patient’s epilepsy first manifested itself during infancy is one of the factors that lead to poor treatment 
outcomes for epilepsy patients in this study. Research from the US, which demonstrated that while the age of onset > 1 year 
was related to controlled seizures, the age of onset during infancy was associated with poor seizure control, supported this 
finding.23 Additionally, the three-year seizure remission rate was low in a Japanese study of patients with seizure onset below 
1 year. The age-specific encephalopathies such as Ohtahara syndrome, severe myoclonic epilepsy, and West syndrome, which 
are difficult to control the seizure begin to manifest in this age group, as well as congenital central nervous system anomalies 
and cerebral palsy, may explain the association between poor seizure control and the onset of epilepsy during infancy.57

In our study, caregiver illiteracy was associated with poor treatment outcome. A relationship between epilepsy 
treatment outcomes and caregivers’ educational levels was observed in an Egyptian study. In this study, owing to its 
correlation with poor ASM adherence, caregiver illiteracy was found to be associated with poor treatment outcomes.58 

Additionally, literature suggests that it is feasible to improve patient treatment and outcomes by preventing communica-
tion gaps between patients with epilepsy, their caregivers, and health-care professionals through greater two-way 
communication and goal alignment through good adherence.59 This was supported by a quasi-experimental study 
conducted in Saudi Arabia, which found that caregivers’ educational level was related to their epilepsy knowledge, 
attitude, reported practice score level, and self-efficacy score after epilepsy education. In other words, two-way 
communication becomes easier, and educated caregivers can easily understand counseling.60

In our study, poor treatment outcomes were associated with more than four seizures per week before starting ASM 
therapy. In line with our study, according to an Australian study, there is a 6% lower chance of being seizure-free during 
the last clinic visit for every increase in the number of seizures experienced prior to therapy.56 Studies from Mizan Tepi, 
Ambo, and Jimma found that having more than three and four seizures per week, respectively, were associated with 
poorly controlled seizures.27,39,41 This may be explained by neuronal damage caused by seizures, which may result in the 
formation of an epileptic focus in the brain.

Even though a study in Turkey showed no statistically different outcomes in unknown, crying and symptomatic epilepsy, 
a study conducted in Japan showed etiology of epilepsy significantly affects epilepsy treatment outcomes, with a 3-year 
remission rate for unknown epilepsy is 62% and 50% for symptomatic seizures.33,61 Another Japanese study showed three- 

Figure 2 Timing of seizure control after initiation of anti-epileptic drugs used of patients with epilepsy at Comprehensive Specialized Hospital of North-west Ethiopia, 2021 
(n = 385).
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year remission rate for post-encephalitis epilepsy was much lower than unknown etiology 50% and 91%, respectively.57 Our 
study also demonstrated that symptomatic causes, such as CNS infections, are related to poor treatment outcomes, similar to 
a Japan study that showed encephalitis and meningitis had remission of 58.3% (84). Unprovoked seizures caused by bacterial 
meningitis tend to be recurrent and focal mostly, with a reported remission rate of 50%.62 Additionally, a study conducted in India 
showed that the 6 months seizure outcome in tuberculosis meningitis was poor.63 Viral encephalitis such as herpes simplex 
encephalitis is associated with drug-resistant epilepsy.64

In our study, the presence of CP in individuals with epilepsy affected treatment outcomes, as these patients were more 
likely to experience poor seizure control than those without CP. The remission rate in our study (3.6%) was comparable 
to remission reported in other studies looking at 2-year outcomes in Germany and Hong Kong, which were 12% and 
16%, respectively.65,66

Adherence to ASMs was another factor that affected treatment outcomes in our study. Similarly, epilepsy treatment 
outcomes in studies conducted in Zambia and two Jimma studies, Mizan Tepi, Ayder, Addis Ababa, and Afar, were 
affected by the degree of adherence to ASMs.27,28,41,53,67,68 Even though the clinician orders the appropriate medication 
and performs the right dosing titration, it will be challenging to control seizures in patients with epilepsy if they are not 
taking the medications properly.

Figure 3 Number of anti-epileptic drugs used and treatment outcome of patients with epilepsy Comprehensive Specialized Hospital of North-west Ethiopia, 2021 (n = 385).
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Limitation of the Study
The first limitation of this study is its type. This type of study is a retrospective cohort study. It was difficult to remember 
the basic information. Another limitation of the study is that generalized tonic-clonic seizure is the one who worried 
about the parents and sought medical help. Therefore, the number of patients with focal seizures is small.

Conclusion and Recommendation
The median age of the participants and age at seizure onset were 12 and 7 years, respectively. Generalized tonic-clonic 
seizures were the most common seizure type identified, and phenobarbitone was the single most common drug that the 
participants were treated with. 62.4% participants had good control of seizure. Caregiver illiteracy, timing of seizure, frequency 
of seizure before ASMs, central nervous system infection such as etiology of epilepsy, cerebral palsy with developmental 
delay as a comorbid condition, age of seizure onset, and drug adherence are associated with controlled seizures.
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