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Abstract 
Background: A wide range of adherence to the use of 
anti-seizure medications has been reported among 
children with the disease, and accordingly, various 
factors on the degree of adherence to the drug have 
been reported. But in our society, there is no clear picture 
of drug adherence and related factors among children 
with seizures. We evaluated the frequency of adherence 
to anti-seizure medication as well as related factors. 
Methods: This cross-sectional study was conducted on 
120 children with epilepsy who referred to Ali Asghar 
Hospital in Tehran, Iran, during 2019 and 2020. Along 
with demographic characteristics, adherence to 
antiepileptic medications was assessed by the Modified 
Morisky Scale (MMS). 
Results: The overall frequency of adherence to anti-
seizure medications among children was reported to 

be about 41.7%. Among all baseline characteristics, 
much higher adherence was revealed in patients with 
educated parents. The rate of drug adherence in 
children with a history of perinatal morbidities was 
much lower than in other patients. The type of seizure 
could also affect the rate of drug adherence as the 
highest and the lowest adherence was found 
concerning focal impaired awareness seizure (57.1%) 
and atonic seizures (11.1%) indicating a significant 
difference (P = 0.022). The most common causes of 
non-adherence to treatment were expressing inability 
to treat the patient (23.0%), parents’ forgetfulness to 
give medicine to the child (18.3%), and not taking 
medication when traveling or leaving home (16.7%). 
Conclusion: The lower level of education of the 
parents, type of seizure, as well as the presence of 
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underlying perinatal morbidity in the child can predict 
non-compliance with anticonvulsant medication 
regimens among affected children. 

Introduction 
Epilepsy is a disease characterized by an enduring 
predisposition to generate epileptic seizures and 
the neurobiological, cognitive, psychological, and 
social consequences of this condition. 

Seizure is caused by abnormal, cortical, and 
neuronal hyperexcitability and is characterized by 
abnormal or normal-appearing brain scans.1,2 In 
addition to physical injuries, epilepsy also hurts 
the patient and the individual, social, and 
economic aspects of the patient’s life. Proper 
control of epilepsy with the use of anti-seizure 
medications prevents many side effects.3 The 
incidence of epileptic seizures is higher in the early 
years of life and in 42% of cases, seizures occur 
before the age of 22.4 In Iran, the prevalence of 
epilepsy is estimated at 1.3% of the total 
population.5 Treatment of epilepsy is based on 
drug therapy, and in recent years, the number of 
anti-seizure medications approved by the Food 
and Drug Administration (FDA) has increased 
dramatically. However, the seizure has been 
remained uncontrollable with medication in 30% 
to 35% of patients.6 According to the results of 
studies, the most common cause of recurrence of 
epileptic seizures is non-compliance with the 
medication regimen by patients or arbitrary 
discontinuation of these drugs.7 In various texts, 
several definitions of adherence to the drug 
regimen have been presented. In a comprehensive 
definition, "adherence to the medication regimen is 
the use of prescribed drugs at the correct time and 
amount, and continuing to use them during the 
prescribed period". Evidence suggests that  
non-adherence to the medication regimen is a 
major problem in patients with chronic diseases 
such as hypertension (HTN), asthma and other 
chronic respiratory diseases, diabetes, and 
epilepsy.8 Non-adherence to the medication 
regimen not only reduces the effects of treatment 
but also increases the financial burden associated 
with chronic diseases.9,10 Epilepsy is also a chronic 
disease and non-adherence to the medication 
regimen is one of the problems in its treatment. It 
has been determined that 30% to 60% of patients 
with epilepsy do not adhere to the medication 
regimen.6 The results of studies show that there is 
a significant relationship between adherence to the 
drug regimen and control of epileptic seizures as 

well as mortality. In one study, the mortality of 
patients with epilepsy who did not adhere to the 
medication regimen was three times higher than 
that of patients with adherence to the medication 
regimen.11 It should be noted that the degree of 
adherence to the drug regimen varies in different 
conditions. In those who have just started 
treatment and for patients with acute illness for 
whom long-term use of the drug does not seem 
necessary, the rate of adherence is high.5 It means 
that the rate of adherence decreases over time, so 
that after three months, 21% and after one year, 
88% of patients stop their medication. Poor 
adherence to the medication regimen is a serious 
problem, because almost half of the patients with 
chronic diseases do not take their prescribed 
medications.7 In one study, one-third of adolescents 
with epilepsy showed poor adherence to 
treatment.11 In the social dimension, people with 
epilepsy may experience social isolation and 
limitations or may feel unable to work and be 
rejected by others. All of these factors reduce their 
level of psychosocial performance, self-efficacy, and 
quality of life (QOL).12 Our study was designed to 
determine the factors affecting drug adherence in 
patients with epilepsy to identify and eliminate 
them and help improve the treatment process and 
QOL of children and adolescents with epilepsy.  

Materials and Methods 
This cross-sectional study was conducted on  
120 children with epilepsy who referred to Ali 
Asghar Hospital in Tehran, Iran, during 2019 and 
2020. Samples were selected by available sampling 
method, based on inclusion criteria, which were a 
definite diagnosis of the disease by a neurologist, 
aged 1 to 15 years, lack of physical and mental 
disability, literacy, and taking at least one 
anticonvulsant drug for at least 6 months. The  
data collection tool consisted of two 
questionnaires: 1) a questionnaire containing 
demographic information completed by the 
samples, which was prepared after studying the 
texts and articles related to drug adherence and 
then was released to experts to determine the 
validity of the content. In addition to demographic 
characteristics such as age, sex, education, marital 
status, occupation, etc., possible factors related to 
drug adherence and the number of seizures in the 
past 3 months as well as drug side effects were also 
examined. 2) The Modified Morisky Medication 
Adherence Scale (MMAS), also known as the 
Modified Morisky Scale, designed by Morisky  
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et al. in 1986 to assess drug adherence in different 
disorders was also used.13 This tool includes eigth 
5-point questions based on the Likert scale, with a 
score of 0 for never, 1 for rarely, 2 for occasionally, 
3 for more often, and 4 for always adherence to 
drug use. Four terms of this questionnaire include: 
1) forgetfulness in taking the drug, 2) carelessness 
when taking the drug, 3) stopping the drug if there 
are no seizures, and 4) stop taking the drug due to 
its side effects. In this questionnaire, the achievable 
score of each question is rated as 0 to 4. The score 
range of this questionnaire is 0 to 16, which higher 
score indicates lower adherence. Content 
validation and face validity methods were used to 
determine the validity of data collection tools. 
After studying several books and articles, the 
epilepsy self-management behaviors 
questionnaire and the demographic profile form 
were available to 10 faculty members of the School 
of Nursing and Midwifery of Iran University of 
Medical Sciences, Tehran, 5 neurologists, and  
5 patients with epilepsy and then were examined 
and judged in terms of content validity and formal 
validity, and according to their comments and 
suggestions for improvement, the necessary 
changes were considered. After collecting patients' 
background information based on a questionnaire 
containing demographic information, the MMAS 
questionnaire was provided to patients and their 
parents, and information related to the degree of 
adherence to medication regimens was collected. 

For statistical analysis, results were presented 
as mean ± standard deviation (SD) for quantitative 
variables and were summarized by frequency 
(percentage) for categorical variables. Continuous 
variables were compared using t-test or  
Mann-Whitney test whenever the data did not 
appear to have normal distribution or when the 
assumption of equal variances was violated across 
the study groups. P-values ≤ 0.05 were considered 
statistically significant. For the statistical analysis, 
the SPSS statistical software (version 23, IBM 
Corporation, Armonk, NY, USA) was used.  

Results 
In the present study, a total of 120 children with 
seizures admitted to the hospital were included in 
the study. The mean age of patients was 7.58 ± 4.36 
years in the range of 1 to 15 years and 62.5% were 
boys. Baseline characteristics were summarized in 
table 1. Most fathers and mothers had a good level 
of education. In terms of the type of seizure, 29.2% 
had generalized tonic-clonic seizure, 17.5% had 

focal impaired awareness seizure, 15.0% had 
atonic type, 9.2% had nonmotor type, 16.7% had 
tonic type, and 12.5% had other types of seizures. 
In total, in 43 cases (35.8%), there was a family 
history of seizures, which included 18 cases in the 
father, 8 cases in the mother, 5 cases in the brother, 
7 cases in the sister, and 5 cases in other relatives. 
History of prenatal disorders was reported in 34 
cases (25.3%), including 6 cases of kernicterus, 11 
cases of asphyxia, 11 cases of cerebral palsy, and 6 
cases of metabolic disorders. Previous history of 
anticonvulsant medication was also reported in 
61.7% of patients. Table 2 presented the 
antiepileptic medications in use along with dosage 
and duration of use. 
 
Table 1. Baseline characteristics of study population 
(n = 120) 
Item Value
Gender (male) 75 (62.5)
Age (year) 7.58 ± 4.36
Father’s education level 

Undergraduate 15 (12.5)
Diploma 30 (25.0)
Associate 16 (13.3)
Bachelor 33 (27.5)
Higher 26 (21.6)

Mother’s education level 
Undergraduate 23 (19.2)
Diploma 48 (40.0)
Associate 4 (3.3)
Bachelor 23 (19.2)
Higher 22 (18.3)

Type of seizure
Generalized tonic-clonic  35 (29.2)
Focal impaired awareness  21 (17.5)
Atonic 18 (15.0)
Nonmotor 11 (9.2)
Tonic 20 (16.7)
Other 15 (12.5)
Family history of epilepsy  43 (35.8)
Prenatal problems 34 (25.3)
Previous history of antiepileptic 

medications 
74 (61.7)

Mean time of previous use of 
anticonvulsant drugs (months) 

19.44 ± 13.51

Data are reported as mean ± standard deviation (SD) or 
number and percentage 
 

In terms of adherence to prescription drugs, out 
of a total of 120 patients studied, optimal adherence 
was observed in 50 cases (41.7%). The most common 
causes of non-adherence to treatment (Table 3) were 
expressing inability to treat the patient (23.0%), 
parents’ forgetfulness to give medicine to the child 
(18.3%), and not taking medication when traveling 
or leaving home (16.7%).  
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Table 2. Antiepileptic medications in use along with dosage and duration of use (n = 120) 
Drug n (%) Dosage (mg) Time of using (month) 
Phenobarbital 50 (41.7) 15 to 60 6 to 48 
Carbamazepine 20 (16.7) 100 to 600 6 to 48 
Sodium valproate 30 (25.0) 200 to 750 6 to 60 
Phenytoin 46 (38.3) 100 to 500 6 to 72 
Lamotrigine 23 (19.2) 25 to 100 6 to 48 
Levebel 16 (13.3) 250 to 1000 6 to 36 
Others 15 (12.5) 10 to 250 6 to 36 

 
As shown in table 4, drug adherence was 

independent of patients’ sex (P = 0.069), age  
(P = 0.185), family history of seizure (P = 0.459), and 
type of drugs (P = 0.468). However, the adherence 
to antiepileptic medications was significantly higher 
in patients with more educated fathers (P = 0.002) 
and mothers (P = 0.035), and in those without 
perinatal morbidities (P = 0.001). The type of seizure 
could also affect the rate of drug adherence as the 
highest and the lowest adherence was found 
concerning focal impaired awareness seizures 
(57.1%) and atonic seizures (11.1%), indicating a 
significant difference (P = 0.022). However, the type 
of medication did not affect the rate of adherence to 
medication (P = 0.468) (Figure 1). 
 

 
Figure 1. Adherence to medication based on the type 
of drug used 

Discussion 
Full adherence to anticonvulsant medication is  

critical, especially in affected children. In addition 
to the complete supervision of the patient's parents 
on how to prescribe the medication, the patient's 
desire to receive the medication can also be 
considered as a factor influencing the 
implementation of the medication protocol. Based 
on various studies, a wide range of adherence to 
the use of anti-seizure medications has been 
reported among children with the disease, and 
accordingly, various factors on the degree of 
adherence to the drug have been reported. But in 
our society, there is no clear picture of drug 
adherence and related factors among children with 
seizures. Therefore, we decided to evaluate the 
frequency of adherence to anti-seizure medications 
as well as related factors. In this evaluation, we first 
showed that the overall frequency of adherence to 
anti-seizure medications among children was 
reported to be about 41.7%, which was quite in the 
middle of the reported range of adherence in other 
studies. In the study of Yang et al.,14 the frequency 
of complete, relative, and poor adherence to 
anticonvulsant therapy was 21.3%, 51.4%, and 
27.3%, respectively. In the study of Shetty et al.,15 
in total, 30.9% of 320 children had adherence to 
prescribed medications. In the study of Modi et 
al.,16 the adherence rate within one month from the 
start of treatment was 79.4%. In the study of Jacob 
et al.,17 adherence to anti-seizure medications was 
68.9%. In a systematic review study by Yang et 
al.,18 the rate of drug adherence was estimated to 
be between 22.1% and 96.5%, with an overall 
average of 55%. 

Table 3. The most common causes of non-adherence to treatment expressed by parents 
Reason n (%) 
Parents’ forgetfulness to give medicine to the child 22 (18.3) 
Not giving medication for the last two weeks for reasons other than forgetfulness 14 (11.7) 
Not giving medicine due to the deterioration of the patient's general condition without consulting a doctor 3 (2.5) 
Not taking medication with you when traveling or leaving home 20 (16.7) 
Not giving medication to the child the day before 8 (6.7) 
Not giving medicine due to the improvement of the patient's general condition without consulting a doctor 3 (2.5) 
Expressing inability to treat the patient 28 (23.3) 
Inability and difficulty in remembering the necessary medications prescribed 13 (10.8) 
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Table 4. Adherence to medication according to 
baseline parameters 

Item Adherence 
rate (%) 

P

Gender  0.069
Male 48.0 
Female 31.1 

Father’s education level   0.002
Undergraduate 13.3 
Diploma 16.7 
Associate 25.0 
Bachelor 48.5 
Higher 53.8 

Mother’s education level   0.035
Undergraduate 26.1 
Diploma 37.5 
Associate 50.0 
Bachelor 43.5 
Higher 63.6 

Type of seizure  0.022
Generalized tonic-clonic  45.7 
Complex partial  57.1 
Atonic 11.1 
Absence 18.2 
Tonic 50.0 
Other 53.3 

Family history of seizure   0.459
Positive 37.2 
Negative 44.2 

Prenatal problems   0.001
Positive 17.6 
Negative 51.2 

 
Moreover, in the study of Nazziwa et al.,19 

adherence to anti-seizure medications was 
estimated to be 79.5%. Finally, in the study of Lee  
et al.,20 adherence to anticonvulsant therapy during 
the first year was 70.1%, which was reduced to 
56.8% in the second year. Therefore, a review of 
different studies showed a very diverse degree of 
adherence to the treatment of children with seizures 
with anti-seizure medications, that can predict the 
involvement of a wide range of different factors, 
especially demographic characteristics. 

In the second step, to justify such a significant 
difference in the frequency of drug adherence, we 
also evaluated the features associated with this 
adherence therapy and showed that among all 
baseline characteristics, firstly, much higher 
adherence was revealed in patients with educated 
parents. It could be said that, the level of awareness 
of educated parents about the importance of 
medication in epileptic patients and also the 
degree of their responsibility to follow the disease 
was higher than parents with a lower social levels. 
As a second finding, the rate of drug adherence in 
children with a history of perinatal morbidities 

was much lower than in other patients. In other 
words, it seems that the main reason for the 
decrease in drug adherence among children with a 
history of perinatal morbidities, fearful parents 
from worsening the clinical condition of their 
children with anti-seizure medications and also 
fear  from severe side effects in these children after 
taking drugs. In contrast, other factors including 
gender, age, family history of seizures, previous 
history of anticonvulsant drug use, and type of 
anticonvulsant drug did not affect drug adherence 
in these patients. Comparison of the findings of 
this study with other studies indicates the 
similarity of our findings with previous studies. In 
the study of Yang et al.,14 patient age, type of 
seizure, total family income, and source of drug 
information were identified as factors related to 
adherence therapy, which, of course, differed 
significantly from the findings of our study. In the 
study of Shetty et al.,15 there was no relationship 
between the degree of adherence therapy with 
clinical features such as gender, duration of seizure 
period, other underlying clinical problems, and 
seizure frequency. In the study of Modi et al.,16 
adherence therapy depended only on the 
socioeconomic level of individuals and was not 
affected by gender, age, type of seizure, type of 
prescription drug, frequency of seizures, or 
duration of seizure onset, which is quite similar to 
our study. In the study of Jacob et al.,17 in terms of 
drug adherence than children in East Germany (in 
West Germany, the socioeconomic level of 
individuals is much higher than in East Germany), 
but the degree of adherence was not related to the 
type of drug used. In a systematic review study by 
Yang et al.,18 family financial support, family size, 
support of health care institutions, and higher 
socioeconomic status were identified as factors 
affecting compliance. In this study, it was also 
shown that the results regarding the effect of age, 
frequency of seizures, type of seizure, type of drug, 
and the number of prescribed drugs were 
completely contradictory. In the study by Nazziwa 
et al.,19 cases of non-compliance were significantly 
lower among children whose parents were 
employed.20 Besides, in the study by Lee et al.,20 
patients who started treatment before the age of 
one year, patients who received treatment with 
older generations of patients, or those who had 
localized seizures were much less likely to follow 
treatment. Overall, about the factors related to the 
lack of drug adherence among children with 
seizures, what can be emphasized and seems 
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certain is the reduction of drug adherence in 
families with lower social and economic levels is 
accompanied with a low level of awareness about 
the importance of this obedience. Therefore, 
increasing the awareness of these families can lead 
to increased treatment adherence in such families. 

Conclusion 
As a final result, first, the frequency of  
non-adherence to the medication regimen among 
children with seizures is estimated at 41.7%. The  
lower level of education of the parents, type of 
seizure, as well as the presence of underlying 

perinatal morbidities in the child will predict  
non-compliance with anticonvulsant medication 
regimens, while gender, age, family history of 
seizures, history of taking anti-seizure 
medications, or type of prescription drugs will not 
affect this drug adherence.  
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