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Abstract: Background and Objectives: The objective of this paper is to determine the rate and predictors
of non-adherence to antiseizure medications in Saudi Arabia. Materials and Methods: A cross-sectional
study which involved questionnaires and data collection from patients’ medical records was con-
ducted at neurology clinics. The rate of non-adherence to antiseizure medications was measured
using “the Medication Adherence Rating Scale” (MARS). Predictors of non-adherence to antiseizure
medications were evaluated using a multidimensional questionnaire specific to epilepsy. Results: One
hundred and sixty-two patients participated in the study. The mean (SD) age was 34.1 (10.4) years,
and 56% were male. Epilepsy was controlled (i.e., seizure-free ≥ 1 year) in 42% of patients. The
mean ± SD (range) MARS scores were 7.80 ± 1.59 (2–10). Out of 162 patients, 58 (36%) patients had
MARS scores ≤ 7 out of 10. The most frequently rated predictor for non-adherence was poor seizure
control, which was reported by around 36% of patients. Forgetfulness, dosing frequency, and social
stigma were also among the commonest predictors of non-adherence to antiseizure medications that
were rated by approximately 27%, 24%, and 22% of the patients, respectively. The impacts of several
socio-demographic and clinical factors on adherence were assessed. In the regression analysis, the
odds of non-adherence in a patient who experienced adverse effects were twice that of a patient
who did not have adverse effects (p = 0.113). Furthermore, females, employers, and patients who
had comorbidity, those with focal epilepsy, those on polytherapy of antiseizure medication, and
those receiving multiple doses per day, were all more likely (but not significantly, p > 0.05) to be
non-adherent compared to their counterparts. Conclusions: The significance of this study is that it
reveals that adherence to antiseizure medications is suboptimal in Saudi Arabia. Poor seizure control,
forgetfulness, dosing frequency, and social stigma were the primary patient-reported predictors of
non-adherence in epilepsy. This emphasizes the importance of routine evaluation of adherence in
practice to identify and address what individual patients perceive as a barrier to adherence with
antiseizure medications.
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1. Introduction

Epilepsy is a common neurological disorder with a prevalence of around 50 million
persons worldwide [1] and 3.96 per 1000 people in Saudi Arabia [2]. Epilepsy is char-
acterized by recurring seizures that occur because of a transient imbalance in neuronal
activity [3]. Antiseizure medications (ASMs) are the main treatment to control epileptic
seizures. However, surgical interventions are reserved for patients with refractory epilepsy
who have not responded to ASMs [4].
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Non-adherence to ASMs can result in many negative consequences, including poor
seizure control, status epilepticus, sudden unexpected death in epilepsy (SUDEP), hospi-
talization, and increased health care costs [5–10]. Additionally, poor adherence to ASMs
can also make the identification of refractory epilepsy more difficult or even lead to a false
identification of refractory epilepsy, which is known as pseudo-refractory [11,12].

Currently, health care practice is moving toward providing patient-centered medical
care by considering individual patients and involving them in clinical decisions. To align
the current approach, utilizing a standardized patient-administered questionnaire for
adherence assessment can help in identifying adherence barriers and then formulating a
customized solution either through educational, behavioral, or mixed strategies [13,14]
which will ultimately improve treatment outcomes.

Non-adherence to ASMs is a common problem in patients with epilepsy with an
estimated rate of up to 65% [15,16]. Medication adherence is a complex issue involving
different factors that are related to patients, epilepsy, ASMs, and social support [6]. It
is important to determine factors associated with non-adherence to allow clinicians to
identify patients at highest risk early, understand their reasons, and manage them with
more attention. There were many studies that assessed the factors associated with med-
ication non-adherence in epilepsy. The literature shows that the established reasons for
poor adherences are forgetfulness, adverse drug effects, and perceived epilepsy-related
stigma [15,17–25]. On the other hand, there has been controversy in the literature regarding
the influence of other factors affecting adherence such as dosing frequency, age, gender,
seizure types, and spiritual belief. While several studies have demonstrated increased
non-adherence rates with higher dosing frequency [22,26], one study found no associa-
tion [27], and another study [28] showed better adherence with more frequent dosing.
Regarding age, some studies identified younger age (under 30 years) as a correlating factor
for non-adherence [6,10,17], while two studies [25,29] have suggested that older age was a
predictor of non-adherence. However, several other studies found no association between
age and adherence [15,27,30]. Likewise, several studies have reported no correlation with
gender [27,30], while others found that men were associated with poor adherence [6,7,17].
With regard to seizure types, non-adherence was more frequently reported in generalized
seizures compared to focal seizures in some studies [6,10], whereas no association was
demonstrated in other studies [15]. A systematic review that examined the impact of
religious and spiritual factors on adherence to pharmacological therapy revealed that while
some studies demonstrated a positive correlation between religious/spiritual involvement
and adherence, others indicated a negative or mixed effect on therapeutic adherence [31].

In some populations, including Muslims in Saudi Arabia, spiritual and religious beliefs
affect medication adherence in epilepsy. However, a limited number of studies have been
conducted to assess ASMs non-adherence in Saudi Arabia. There was a study in Saudi
Arabia by Gabr and Shams [19] which evaluated adherence among adolescents. Another
study, by Zafar et al. [20], measured adherence by asking the patients one question (whether
they ever missed or stopped medication). Therefore, more studies are needed to recognize
the determinants of non-adherence to ASMs by including different age groups and by using
a multidimensional questionnaire. This study aims to determine the rate and predictors of
non-adherence to ASMs in Saudi Arabia.

2. Methodology
2.1. Study Design and Patient Recruitment

A cross-sectional observational design was used in this study. Data were collected
through patient-administered questionnaires and a review of medical records. Patients
were recruited from 1st to 29th of July 2021 from the neurology clinics of King Fahad
Medical City in Riyadh, Saudi Arabia. Inclusion and exclusion criteria are described below.

Inclusion criteria:

• Age 18 years or above, as the target study population was adults.
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• Confirmed diagnosis of epilepsy, since the study focused on epilepsy patients. Patients
prescribed ASMs for other conditions (e.g., migraines, trigeminal neuralgia, anxiety,
bipolar disorder) were excluded.

• On antiseizure medications for at least 4 weeks, as the study assessed patient behavior
in the last 4 weeks.

Exclusion criteria:

• Illiteracy, as the study scale was self-administered and required reading comprehension.
• Any form of intellectual disability, since participants needed to understand and accu-

rately respond to the scale.
• Patient refusal to participate for any reason, as participation was voluntary and in

accordance with ethical patient rights.

All other patients were included to ensure a representative sample of the epilepsy
population. The study further aimed to assess the impact of various factors on medica-
tion adherence.

A total of 257 patients were assessed for eligibility; 162 met the criteria and were
included in the study. Patients were recruited into the study using a convenient sampling
technique. The patients were screened for eligibility by reviewing their medical records. The
research team approached all eligible patients by phone call and social media application
to obtain informed consent. The patients who agreed to participate were instructed to fill
out the electronic questionnaires.

2.2. Adherence Measure

The rate of adherence to ASMs was measured using “the Medication Adherence Rating
Scale” (MARS), Supplementary File S1. The author, Dr. Thompson, granted permission for
the use of the MARS [32]. It is a valid patient-administered medication adherence scale. It
includes 10 yes-or-no statements, with a corresponding “1” score for a “yes” response to
questions 7 and 8, and a “no” response to the other questions. The total MARS score can
range from 0 to 10.

Predictors of non-adherence to ASMs were investigated using another questionnaire
which was specific to epilepsy. This questionnaire on non-adherence predictors was de-
veloped by our research team in both English and Arabic. It was constructed based on
guidelines and best practices for developing and validating questionnaires [33,34]. It
consists of ten statements that cover the most important predictors of non-adherence to
ASMs. The selection of the questionnaire items was based on a comprehensive literature
review; the WHO’s five dimensions of adherence to drugs [35]; and other surveys for
measuring adherence, such as the Drug Attitude Inventory (DAI) [36], the Medication
Adherence Questionnaire (MAQ) [37], and MARS [32]. The questionnaire then under-
went an expert panel review to evaluate its content validity. Three independent experts
judged the questionnaire using a specific evaluation form. A pre-test on a small sample
of patients was conducted. The questionnaire was psychometrically evaluated, and all
necessary statistical analyses for reliability and validity were performed. The reliability
analysis of the questionnaire showed satisfactory internal consistency with a Cronbach’s
alpha of 0.8, larger than the cut-off point (0.7) required for new questionnaire reliability.
Additionally, the intraclass correlation coefficient (ICC) for the questionnaire with a 95%
confidence interval (CI) showed good reliability, 0.8 (0.72 to 0.86), p-value < 0.001. The test–
retest correlation coefficient demonstrated a strong correlation of ρ = 0.65 (p-value < 0.001).
Principal component analyses (PCAs) were conducted to assess the questionnaire’s valid-
ity. Furthermore, a moderate positive correlation was found between the results of the
questionnaire on non-adherence predictors and that of the pre-existing MARS scale [32],
ρ = 0.28, p-value < 0.001. The study questionnaire on non-adherence predictors consists of
10 agree/disagree answerable statements.

In this study, MARS was selected to measure adherence and to validate the question-
naire on non-adherence predictors. DAI [36] and MAQ [37] are the two other most often
used instruments for assessing medication adherence. Compared to DAI and MAQ, MARS
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provides several benefits. Because MARS includes both the attitude items from DAI and
the problematic behavior items from MAQ, it has a higher validity. Moreover, MARS is a
rapid and easy scale with only 10 yes/no questions, making it more clinically useful [32].

2.3. Procedures and Data Collection

Eligible patients who provided informed consent were instructed to fill out electronic
versions of the study questionnaires based on their behavior over the last four weeks. Then,
their total adherence score was calculated.

Simultaneously, socio-demographic and clinical characteristics data were gathered
from patients’ electronic clinical notes using a pre-defined case report form. The data
collected on socio-demographic and clinical characteristics included birth year, age, gender,
marital status, residence, education status, employment status, comorbidities, and co-
medications. Epilepsy-related information included epilepsy type, epilepsy duration,
epilepsy status, and last seizure date. ASM-related information included ASM regimen,
ASM name, dose, frequency, side effects, and the latest adherence evaluation by health
care providers.

2.4. Study Outcomes and Variables

The primary endpoint of this study was the rate of non-adherence to ASMs, which
was measured by MARS. The secondary endpoint of the present study was to identify the
potential predictors of non-adherence to ASMs, which were evaluated by the second study
questionnaire that was specific for epilepsy. The questionnaire domains are socio-economic,
health care system-related, patient-related, and ASM-related aspects.

Comorbidity was defined in this study as a current health condition. Current co-
morbidities were collected and classified into nine categories based on the body’s organ
systems, including vitamin and mineral deficiency, endocrine disease, cardiovascular dis-
ease, neurological and/or musculoskeletal disease, psychiatric disease, gastrointestinal
disease, renal and/or hepatic disease, respiratory disease, and other comorbidities. The
history of health conditions which no longer exist was not included.

Epilepsy type was categorized into generalized, focal, and unclassified according to
the latest guidelines for seizure and epilepsy classification by the International League
Against Epilepsy (ILAE) [38].

In this study, epilepsy status was categorized as controlled if the patient had been
seizure-free for at least 12 months at data collection time and uncontrolled if not. The
adverse effects of ASMs were documented based on the patients’ reports and physicians’
clinical assessments. The health care providers’ evaluation of ASMs adherence was recorded
as good adherence or poor adherence depending on assessments by clinicians during
routine clinical visits, as documented in the patients’ medical records.

2.5. Statistical Analysis

Data analyses were conducted by the Statistical Package for Social Science (SPSS
version 25).

Categorical data were illustrated as frequencies and percentages, whereas continuous
data are presented as mean ± standard deviation (SD) and range.

A single population proportion formula was used to calculate the target sample size.
The non-adherence to ASMs population proportion was estimated at 50% from previous
studies [20,39], with ±6 margin of error and an available population of patients of 400 at
the 95% confidence level, providing a minimum sample size of 161.

The rate of adherence was measured by the MARS scale, which includes 10 yes-or-no
statements. The total MARS score (out of 10) was calculated for each patient. The MARS
scores of patients are presented as mean ± SD (range) and illustrated as a boxplot, which
shows the median, interquartile range (IQR), and range of patients scores.
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Predictors of non-adherence were evaluated by the second study questionnaire that
was specific to epilepsy. Predictors were presented as percentages of responses (agree or
disagree) to each scale item.

A multivariate logistic regression test was conducted to assess the association between
potential risk factors (independent variables) and non-adherence to ASMs (dependent
variable). The dependent variable was binary outcome (i.e., adherent vs. non-adherent) in
the regression analysis; patients with a total scale score of ≤7 out of 10 were categorized as
non-adherent while those with a score of ≥8 were classified as adherent. The adjusted odds
ratio (OR) with a 95% confidence interval (95% CI) was used in regression analysis for the
investigated variables. The age factor was included in the analysis as a numeric variable,
while the remaining factors were binary categorical variables. The variables were entered
into the regression model using the “Enter” method. A p-value of <0.05 was considered
statistically significant.

2.6. Ethical Considerations and Approvals

Institutional review board (IRB) approval was obtained prior to the data collection
process (IRB log Number 21-071) from the Research Ethics Committee at King Fahad
Medical City, Riyadh, Saudi Arabia. The declaration of Helsinki and guidelines for good
clinical practice were followed.

All included patients provided informed consent before conducting the study. It was
clearly stated that all information was confidential and used for research purposes only,
and their participation was completely voluntary.

The patients’ confidentiality was maintained during the study. The dataset contained
no potential identifiers or personal information, and data access was limited to the research
team by applying physical and IT security.

3. Results
3.1. The Demographic and Clinical Characteristics of the Patients

One hundred and sixty-two patients participated in the study. The mean (SD) age
was 34.1 (10.4) years, and the range was 18–84 years. Table 1 demonstrates the patients’
characteristics: approximately 56% were male, and around 51% of the patients were married.
In terms of residence, half of the patients were from outside Riyadh. Approximately 64%
of the patients had higher education degrees. Unemployment was documented in about
36% of the patients, the remaining were either employed or their employment status
was unknown.

Table 1. Demographics information of the study patients (n = 162).

Characteristic n (%)

Gender

Male 91 (56.2)

Female 71 (43.8)

Marital Status

Married 83 (51.2)

Unmarried (single or divorced) 67 (41.4)

Not documented 12 (7.4)

Residence

Riyadh 73 (45.1)

Outside Riyadh 81 (50.0)

Not documented 8 (4.9)
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Table 1. Cont.

Characteristic n (%)

Education Status

General education 8 (4.9)

Higher education 103 (63.6)

Not documented 51 (31.5)

Employment Status

Employed 51 (31.5)

Unemployed 59 (36.4)

Not documented 52 (32.1)
Presented data are the number of patients (n) and a percentage of the total number of patients (n = 162).

Out of 162 participants, 91 (56%) had at least one chronic comorbidity, whereas 71 pa-
tients (44%) had only epilepsy with no comorbidity. As shown in Table 2, the most common
comorbidities were vitamin and mineral deficiency, followed by endocrine diseases. About
53% of the included patients were on co-medications other than ASMs.

Table 2. Comorbidities in the study patients (n = 91).

Comorbidity N

Vitamin and mineral deficiency 32

Endocrine disease 29

Cardiovascular disease 22

Neurological and/or musculoskeletal disease 15

Psychiatric disease 13

Gastrointestinal disease 6

Renal and/or hepatic disease 6

Respiratory disease 5

Other comorbidities 26
Presented data are the number of patients (n). In total, 91 patients had at least one comorbidity. The remaining
71 patients had only epilepsy with no comorbidity.

Table 3 illustrates epilepsy and ASM information. Focal epilepsy accounted for 50%.
Around 25% of the patients had been diagnosed with epilepsy for longer than 21 years.
Epilepsy status was considered uncontrolled in approximately 54% of patients. Further-
more, ASM regimens were used as monotherapy in about 38% of patients, the remaining
patients received a combination of ASMs. Regarding ASM monotherapy, levetiracetam was
the most frequently prescribed agent (n = 31), followed by lamotrigine (n = 13) and carba-
mazepine (n = 13), then topiramate (n = 3) and valproate (n = 2). Additionally, monotherapy
ASM was prescribed with multiple dosing frequencies per day in the majority of patients
(90%). Side effects from ASMs within the last four weeks were identified in 21% of the
patients. Health care provider evaluations of ASMs adherence were not documented in
58% of the patients.
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Table 3. Epilepsy and antiseizure medication information (n = 162).

Characteristic n (%)

Epilepsy type

Focal 81 (50.0)

Generalized 56 (34.6)

Unclassified 25 (15.4)

Epilepsy duration (years)

<6 22 (13.6)

6–10 31 (19.1)

11–15 28 (17.3)

16–20 29 (17.9)

>21 40 (24.7)

Not documented 12 (7.4)

Seizure control status

Controlled 68 (42.0)

Uncontrolled 88 (54.3)

Not documented 6 (3.7)

Antiseizure medication regimen

Monotherapy 62 (38.3)

Dual therapy 65 (40.1)

Triple therapy or more 35 (21.6)

Dosing frequency of monotherapy

Once daily 6 (9.7)

Multiple dosing per day 56 (90.3)

Side effect from antiseizure medication

Yes 34 (21.0)

No 128 (79.0)

Health care provider evaluation of medication adherence

Poor adherence 15 (9.3)

Good adherence 53 (32.7)

Not documented 94 (58.0)
Presented data are the number of patients (n) and a percentage to the total number of patients (n = 162).

3.2. Rate of Adherence to ASMs

The scores of MARS of the patients are described in Figure 1. The mean ± SD (range)
scores of the MARS were 7.80 ± 1.59 (2–10). Out of 162 patients, 58 (36%) patients had
MARS scores ≤ 7 out of 10. Patients’ responses to each item of the Medication Adherence
Rating Scale (MARS) are shown in Supplementary Table S1.
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3.3. Predictors of Non-Adherence to ASMs

Figure 2 shows the percentages of patients’ responses to each question of the study
questionnaire. The most frequently rated predictor of non-adherence was poor seizure
control by ASMs, around 36% of the patients had at least one seizure in the last four
weeks. Forgetfulness, dosing frequency, and social stigma were also among the commonest
predictors for non-adherence to ASMs as rated by approximately 27%, 24%, and 22% of
the patients, respectively. In contrast, the majority of the patients trusted their health care
providers, and only about 9% of the patients rated trust issues with health care providers
as a predictor of non-adherence.

The impacts of several demographic and clinical factors on adherence to ASMs were
assessed. The studied factors were the patient’s age, gender, marital status, residence,
employment, presence of comorbidities, presence of psychiatric comorbidities, epilepsy
type, epilepsy duration, epilepsy control by ASMs, adverse effects from ASMs, presence
of ASM combinations, and whether they are administered multiple doses per day. As
illustrated in Table 4, experiencing the adverse effects of ASMs was associated with an
increased risk of non-adherence, but was not statistically significant. In the adjusted model
of the regression analysis, the odds of non-adherence to medication in a patient suffering
adverse effects from ASMs were twice that of a patient who was not having any adverse
effects. Furthermore, females, employers, patients with a comorbidity or focal epilepsy,
on ASM polytherapy regimens, and those receiving multiple doses per day of ASMs
were more likely (but not statistically significantly so) to be non-adherent compared to
their counterparts. The other investigated factors were not found to be associated with
non-adherence to ASMs.
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Figure 2. Patients’ responses (%) to the study questionnaire on potential predictors of non-adherence
(n = 162). Abbreviation: ASMs, aAntis-Seizure mMedications.

Table 4. Multivariate logistic regression analysis for predictors of non-adherence to antiseizure
medications.

Independent Variable Adjusted OR 95% CI for OR p-Value

Age (years) 0.994 0.943–1.047 0.811

Female gender 1.217 0.437–3.386 0.707

Married 0.72 0.233–2.224 0.568

Live in Riyadh 0.962 0.545–1.698 0.893

Employed 1.182 0.418–3.340 0.752

Presence of comorbidity 1.334 0.498–3.578 0.567

Presence of psychiatric comorbidity 0.867 0.137–5.482 0.879

Focal epilepsy 1.332 0.685–2.592 0.398

Epilepsy duration for longer than 15 years 0.926 0.551–1.557 0.771

Seizure-free for at least 12 months 0.999 0.374–2.665 0.998

Adverse effects of antiseizure medication(s) 2.222 0.827–5.970 0.113

Antiseizure medications polytherapy 1.107 0.418–2.932 0.839

Multiple doses per day of antiseizure
medication monotherapy 1.829 0.197–16.961 0.595

CI: confidence interval, OR: odds ratio.
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4. Discussion

This study aims to determine the rate and predictors of non-adherence to ASMs in
Saudi Arabia. Such outcomes help clinicians identify high-risk patients early and optimize
their adherence. The present study found that approximately 36% of the studied patients
with epilepsy were less adherent (MARS scores ≤ 7) to the prescribed ASMs. This was a
lower rate than that observed in two previous studies from Saudi Arabia; one reported a
38% non-adherence rate in adolescents [19], and another reported a 49% non-adherence
rate [20] in patients of all ages. Rates of non-adherence to medication for epilepsy in
other studies from different countries ranged from 28 to 66% [17,18,21,23,25,27,39,40]. This
variation between studies is likely due to variation in the method of measuring adherence
(objective vs. subjective measures), study settings (hospital-based vs. community-based),
study design (prospective vs. retrospective), as well as variations in patients’ characteristics,
health care systems, and culture and beliefs. A study in Saudi Arabia found that around
16% of patients believed that epilepsy was an untreatable condition and about 50% believed
in non-medical treatments including faith and spiritual therapy [41]. Another study in
Saudi Arabia showed that patients who reported using religious treatment had lower rates
of adherence to medication, possibly because they placed more faith in godly healing than
in the need for adequate medication adherence [42]. Although religious beliefs were not
directly assessed in this study, they can affect attitudes to taking medication. Consequently,
health care professionals need to become competent and sensitive about how spirituality
and religion affect adherence in order to address this issue with their patients [31].

MARS evaluates medication-taking behavior, patients’ attitudes to taking medica-
tion, and adverse drug effects and attitudes to medication. Therefore, the observed
non-adherence rate in this study can represent patients with actual non-adherence and
those at risk for non-adherence due to adverse drug effects or negative attitudes toward
taking medication.

In the current study, the most frequently rated predictor of non-adherence was poor
seizure control by ASMs. This is in line with the findings of a national cross-sectional study
in which a significant association between ASM non-adherence and poor seizure control
(p-value = 0.002) was observed [20]. Poor seizure control and seizure frequency were con-
sistently found to be associated with non-adherence to ASMs in the literature [17,19,22,40].
In fact, poor seizure control can result from inappropriate medication selection, sub-
therapeutic prescribed doses, drug–drug interactions, and most importantly non-adherence
to ASMs. Doubtless, even the correct medications at the correct doses cannot be effective if
the patient does not take them.

If non-adherence is not recognized as a reason for the apparent medication ineffective-
ness, it may lead to the unnecessary addition of another ASM or increasing the ASM dose
in an attempt to manage uncontrolled seizures [22].

Forgetfulness, dosing frequency, and social stigma were also among the most com-
monly rated predictors for non-adherence to ASMs in the present study. Forgetting to
take ASMs was the primary reason for non-adherence in previous studies [15,17–20,25].
Regarding dosing frequency, there has been controversy about the association between
dosing frequency and non-adherence to ASMs [6]. Several studies have demonstrated that
ASM non-adherence rates increased as the number of daily doses increased [22,26]. On the
other hand, a retrospective study of 108 patients with epilepsy observed better adherence
with more frequent dosing [28], which contradicts commonly held beliefs on medication
adherence. It is worth noting that this study [28] had limitations as it included a small and
selective cohort, and the study design was retrospective. Additionally, a cross-sectional
study found no association between dosing frequency and adherence [27]. However, in this
study [27], only about 6% of the included sample received a once-daily dose of ASM, which
therefore affects the validity of the finding regarding the relationship between dosing fre-
quency and non-adherence to ASMs. Regarding perceived stigma, it has been documented
in the literature that feeling stigmatized is associated with lower medication adherence in
epilepsy [24,43].
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In the current study, the majority of the patients trusted their health care providers,
and only about 9% of the patients rated trusting issues with health care providers as a
predictor for non-adherence. The patient–physician relationship has been observed to be
associated with medication adherence in epilepsy. A study found that adherent patients
were significantly more likely to trust their doctors than non-adherent patients (34% vs.
17%, respectively) [22].

Medication adherence is a complex issue requiring health care providers to deeply
understand the cause of non-adherence and what behind it. For instance, forgetfulness
may result from impaired memory that may be related to epilepsy or to adverse drug
effects. Patients may also forget to take their ASM because they take too many medications
at different times, or due to their busy schedules. Furthermore, if non-adherence is due
to difficulties in accessing health care settings for follow-up appointments or medication
refills, the patient’s mobility status, and a socio-economical aspect such as the distance
and cost of transportation, needed to be investigated. Patients may stop taking ASMs or
reduce their dose when seizures disappear because they fail to understand the purpose
and action of their medications. This emphasizes the importance of routine evaluation
of patients’ adherence to medications in health care services. In fact, 58% of the patients
included in this study had no recent or regular documentation of their adherence status
from their health care providers.

Upon identifying a patient’s reason for non-adherence, health care providers can
select the suitable intervention that address the patient’s barrier to adherence. When
patients forget to take medication due to cognitive problems, using reminders such as
alarms, calendars, or pill boxes is recommended [18]. In case forgetfulness due to multiple
medications, health care providers can simplify the patients’ medication regimens [6].
Support from family and friends may be helpful for patients who have difficulties in
accessing hospitals and pharmacies due to impaired mobility. Referral to social services
is suitable if patients have socio-economic problems [6]. Patient education is a suitable
intervention when failure to understand the purpose of the medication is the reason for poor
medication adherence [44]. In general, interventions to improve medication adherence in
epilepsy include education, consultation, a simplified dosage regimen, the use of reminders,
taking ASM doses according to stable habits, and family and social support [6,14,18]. A
recent systematic review of 20 randomized or quasi-randomized controlled trials found that
behavioral interventions such as reminders and the use of combined interventions showed
more positive effects on adherence to ASMs compared to counseling and education [14].
Consultation may include warning patients about the relationship between SUDEP and
non-adherence to ASMs. A study investigating 66 SUDEP cases showed subtherapeutic or
undetectable ASM plasma levels in 68% of the cases [45].

The patients who had experienced adverse effects in this study tended to be more
non-adherent with their ASMs compared with those who had not suffered adverse effects.
Although the difference was not statistically significant, it may have clinical significance. In
fact, around 18% of the included patients admitted that they stopped taking or reduced the
dose of their ASMs when their side effects interfered with their daily activities. Adverse
effects have been reported to be a strong predictor of non-adherence in the literature [21–24].
This is expected because the adverse effects of ASMs affect both the physical and psycho-
logical states of patients, interfere with their daily activities, and hence affect their quality
of life [46].

One of the strengths of the present study is the use of a multidimensional questionnaire
specific to epilepsy with the aim of investigating predictors of non-adherence to ASMs. The
construct validity of the study questionnaire was evaluated by correlating scores with the
pre-existing MARS but without validation using objective methods such as drug serum
levels or pill caps.

There is a potential drawback to using the patient-reported method including recall
bias that may result in under- or over-reporting adherence in some cases [6]. Addition-
ally, a medical record review was used to collect data on some variables, which may
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have limitations including incomplete documentation. For instance, adverse effects were
collected from medical records only and not by asking patients, which may result in an
underestimation of the evaluated outcomes. Studies have shown that adverse drug effects
can be identified more accurately through patient reports than through medical record
reviews [47]. However, there were no missing data in the primary outcomes collected by
the study scales in the present study. In this study, a convenient (non-random) sampling
technique was used. This sampling method is associated with selection bias. This may
explain the low rate of psychiatric diseases in the study sample (n = 13/162). This may
limit the generalizability of the study. However, convenient sampling is commonly used in
clinical research because it is an easy and feasible method [33]. Furthermore, the patients
were recruited from a government hospital, and therefore the cost of ASMs could not be
studied as an obstacle to adherence. For future studies, we recommend expanding the
questionnaire’s applicability by utilizing the tool in different settings, including private
hospitals, as well as studying ASM adherence in other age groups, particularly teenagers.

In this analysis, the association between several socio-demographic and clinical factors
with non-adherence was assessed. No statistically significant association was found, which
could be due to the small sample size. Therefore, further large studies are necessary to
investigate the exact association between socio-demographic and clinical factors with non-
adherence in our region. However, the findings are potentially clinically meaningful, and
we encourage consideration of such variables while evaluating ASM adherence.

In addition to evaluating medication adherence, health care providers are encouraged
to assess the efficacy of medication in uncontrolled patients such as the appropriateness
of ASMs and their dosages, the monitoring of adverse drug effects, and consideration of
socio-economic factors such as the patient’s ability to afford treatment and access hospitals
or pharmacies. This comprehensive approach offers a more complete understanding of the
patient’s overall assessment.

In conclusion, adherence to ASMs plays a vital role in the management of epilepsy
because non-adherence is associated with increased morbidity and mortality. This study
reveals that adherence to ASMs is suboptimal in Saudi Arabia, and it also identifies common
predictors of non-adherence to ASMs. Such outcomes will raise the awareness of health
care providers about the importance of conducting adherence assessments regularly to
identify non-adherent patients and their reasons for non-adherence, aiming to tailor an
appropriate personalized intervention for an individual patient. Physicians’ awareness of
medication adherence can be effectively increased through campaigns, conferences, and
clinical guidelines. Overall, non-adherent patients need to be identified, understood, and
managed more carefully.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/medicina60101649/s1, Table S1: Patients’ responses on each
item of Medication Adherence Rating Scale (MARS); File S1: The Medication Adherence Rating
Scale (MARS).

Author Contributions: Concept and design: N.A.A., S.A.A. and B.A.A.; data collection: N.A.A.,
S.A.A. and L.N.A.; data analysis: N.A.A., S.A.A. and A.S.; manuscript drafting: N.A.A., S.A.A. and
B.A.A.; manuscript critical revision: all authors; project administration: L.N.A.; supervision: L.N.A.
and B.A.A.; funding acquisition: B.A.A. and L.N.A. All authors have read and agreed to the published
version of the manuscript.

Funding: This research was funded by the Princess Nourah bint Abdulrahman University Researchers
Supporting Project number (PNURSP2024R142), Princess Nourah bint Abdulrahman University,
Riyadh, Saudi Arabia. It was also funded by King Fahad Medical City (IRF 023-020).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Research Ethics Committee of King Fahad Medical City Riyadh,
Saudi Arabia (IRB log Number 21-071, 24 February 2021).

Informed Consent Statement: All included patients provided informed consent before conducting
the study.

https://www.mdpi.com/article/10.3390/medicina60101649/s1
https://www.mdpi.com/article/10.3390/medicina60101649/s1


Medicina 2024, 60, 1649 13 of 14

Data Availability Statement: Noura A. Alrukban and Sarah A. Alotaibi have full access to the study
data. The original contributions presented in the study are included in the article, further inquiries
can be directed to the corresponding authors.

Conflicts of Interest: Bshra Alsfouk has received a research fund from the Saudi National Institute of
Health (36298395). The other authors declare that they have no conflicts of interest.

References
1. WHO. Epilepsy. Available online: https://www.who.int/news-room/fact-sheets/detail/epilepsy (accessed on 5 July 2023).
2. Al Rumayyan, A.; Alharthi, A.; Al-Rowaili, M.; Al-Mehmadi, S.; Altwaijri, W.; Alrifai, T.; Badri, M. The Prevalence of Active

Epilepsy in the Kingdom of Saudi Arabia: A Cross-Sectional Study. Neuroepidemiology 2023, 57, 78–89. [CrossRef] [PubMed]
3. Fisher, R.S.; van Emde Boas, W.; Blume, W.; Elger, C.; Genton, P.; Lee, P.; Engel, J., Jr. Epileptic seizures and epilepsy: Definitions

proposed by the International League Against Epilepsy (ILAE) and the International Bureau for Epilepsy (IBE). Epilepsia 2005, 46,
470–472. [CrossRef] [PubMed]

4. Anyanwu, C.; Motamedi, G.K. Diagnosis and Surgical Treatment of Drug-Resistant Epilepsy. Brain Sci. 2018, 8, 49. [CrossRef]
[PubMed]

5. Alvarez, V.; Westover, M.B.; Drislane, F.W.; Dworetzky, B.A.; Curley, D.; Lee, J.W.; Rossetti, A.O. Evaluation of a clinical tool for
early etiology identification in status epilepticus. Epilepsia 2014, 55, 2059–2068. [CrossRef] [PubMed]

6. Malek, N.; Heath, C.; Greene, J. A review of medication adherence in people with epilepsy. Acta Neurol. Scand. 2017, 135, 507–515.
[CrossRef] [PubMed]

7. Henning, O.; Lossius, M.I.; Lima, M.; Mevåg, M.; Villagran, A.; Nakken, K.O.; Johannessen Landmark, C. Refractory epilepsy and
nonadherence to drug treatment. Epilepsia Open 2019, 4, 618–623. [CrossRef]

8. Faught, E.; Duh, M.S.; Weiner, J.R.; Guérin, A.; Cunnington, M.C. Nonadherence to antiepileptic drugs and increased mortality:
Findings from the RANSOM Study. Neurology 2008, 71, 1572–1578. [CrossRef]

9. Manjunath, R.; Davis, K.L.; Candrilli, S.D.; Ettinger, A.B. Association of antiepileptic drug nonadherence with risk of seizures in
adults with epilepsy. Epilepsy Behav. 2009, 14, 372–378. [CrossRef]

10. Samsonsen, C.; Reimers, A.; Bråthen, G.; Helde, G.; Brodtkorb, E. Nonadherence to treatment causing acute hospitalizations in
people with epilepsy: An observational, prospective study. Epilepsia 2014, 55, e125–e128. [CrossRef]

11. Brodtkorb, E.; Samsonsen, C.; Sund, J.K.; Bråthen, G.; Helde, G.; Reimers, A. Treatment non-adherence in pseudo-refractory
epilepsy. Epilepsy Res. 2016, 122, 1–6. [CrossRef]

12. Gesche, J.; Cornwall, C.D.; Delcomyn, L.; Rubboli, G.; Beier, C.P. Pseudoresistance in idiopathic/genetic generalized epilepsies—
Definitions, risk factors, and outcome. Epilepsy Behav. 2022, 130, 108633. [CrossRef] [PubMed]

13. Ernawati, I.; Islamiyah, W.R.; Sumarno. How to Improve Clinical Outcome of Epileptic Seizure Control Based on Medication
Adherence? A Literature Review. Open Access Maced. J. Med. Sci. 2018, 6, 1174–1179. [CrossRef] [PubMed]

14. Al-Aqeel, S.; Gershuni, O.; Al-Sabhan, J.; Hiligsmann, M. Strategies for improving adherence to antiepileptic drug treatment in
people with epilepsy. Cochrane Database Syst. Rev. 2020, 10, Cd008312. [CrossRef]

15. Niriayo, Y.L.; Mamo, A.; Gidey, K.; Demoz, G.T. Medication Belief and Adherence among Patients with Epilepsy. Behav. Neurol.
2019, 2019, 2806341. [CrossRef] [PubMed]

16. O’ Rourke, G.; O’ Brien, J.J. Identifying the barriers to antiepileptic drug adherence among adults with epilepsy. Seizure 2017, 45,
160–168. [CrossRef]

17. Ferrari, C.M.; de Sousa, R.M.; Castro, L.H. Factors associated with treatment non-adherence in patients with epilepsy in Brazil.
Seizure 2013, 22, 384–389. [CrossRef]

18. Paschal, A.M.; Rush, S.E.; Sadler, T. Factors associated with medication adherence in patients with epilepsy and recommendations
for improvement. Epilepsy Behav. 2014, 31, 346–350. [CrossRef]

19. Gabr, W.M.; Shams, M.E.E. Adherence to medication among outpatient adolescents with epilepsy. Saudi Pharm. J. 2015, 23, 33–40.
[CrossRef]

20. Zafar, A.; Shahid, R.; Nazish, S.; Aljaafari, D.; Alkhamis, F.A.; Alsalman, S.; Msmar, A.H.; Abbasi, B.; Alsulaiman, A.A.; Alabdali,
M. Nonadherence to Antiepileptic Medications: Still a Major Issue to be Addressed in the Management of Epilepsy. J. Neurosci.
Rural Pract. 2019, 10, 106–112. [CrossRef]

21. Buck, D.; Jacoby, A.; Baker, G.A.; Chadwick, D.W. Factors influencing compliance with antiepileptic drug regimes. Seizure 1997, 6,
87–93. [CrossRef]

22. Hovinga, C.A.; Asato, M.R.; Manjunath, R.; Wheless, J.W.; Phelps, S.J.; Sheth, R.D.; Pina-Garza, J.E.; Zingaro, W.M.; Haskins,
L.S. Association of non-adherence to antiepileptic drugs and seizures, quality of life, and productivity: Survey of patients with
epilepsy and physicians. Epilepsy Behav. 2008, 13, 316–322. [CrossRef]

23. Belayneh, Z.; Mekuriaw, B. A systematic review and meta-analysis of anti-epileptic medication non-adherence among people
with epilepsy in Ethiopia. Arch. Public Health 2020, 78, 23. [CrossRef]

24. Amha, H.; Memiah, P.; Getnet, A.; Mengist, B.; Gedfew, M.; Ayenew, T.; Akalu, T.Y.; Mulugeta, H.; Bewket, B.; Kebede, B.; et al.
Antiseizure medication nonadherence and its associated factors among Epileptic patients in Ethiopia, a systematic review and
meta-analysis. Seizure 2021, 91, 462–475. [CrossRef]

https://www.who.int/news-room/fact-sheets/detail/epilepsy
https://doi.org/10.1159/000522442
https://www.ncbi.nlm.nih.gov/pubmed/36209733
https://doi.org/10.1111/j.0013-9580.2005.66104.x
https://www.ncbi.nlm.nih.gov/pubmed/15816939
https://doi.org/10.3390/brainsci8040049
https://www.ncbi.nlm.nih.gov/pubmed/29561756
https://doi.org/10.1111/epi.12852
https://www.ncbi.nlm.nih.gov/pubmed/25385281
https://doi.org/10.1111/ane.12703
https://www.ncbi.nlm.nih.gov/pubmed/27781263
https://doi.org/10.1002/epi4.12367
https://doi.org/10.1212/01.wnl.0000319693.10338.b9
https://doi.org/10.1016/j.yebeh.2008.12.006
https://doi.org/10.1111/epi.12801
https://doi.org/10.1016/j.eplepsyres.2016.02.001
https://doi.org/10.1016/j.yebeh.2022.108633
https://www.ncbi.nlm.nih.gov/pubmed/35306367
https://doi.org/10.3889/oamjms.2018.235
https://www.ncbi.nlm.nih.gov/pubmed/29983823
https://doi.org/10.1002/14651858.CD008312.pub3
https://doi.org/10.1155/2019/2806341
https://www.ncbi.nlm.nih.gov/pubmed/31178940
https://doi.org/10.1016/j.seizure.2016.12.006
https://doi.org/10.1016/j.seizure.2013.02.006
https://doi.org/10.1016/j.yebeh.2013.10.002
https://doi.org/10.1016/j.jsps.2014.05.003
https://doi.org/10.4103/jnrp.jnrp_136_18
https://doi.org/10.1016/S1059-1311(97)80060-X
https://doi.org/10.1016/j.yebeh.2008.03.009
https://doi.org/10.1186/s13690-020-00405-2
https://doi.org/10.1016/j.seizure.2021.07.024


Medicina 2024, 60, 1649 14 of 14

25. Liu, J.; Liu, Z.; Ding, H.; Yang, X. Adherence to treatment and influencing factors in a sample of Chinese epilepsy patients.
Epileptic Disord. 2013, 15, 289–294. [CrossRef]

26. Guo, Y.; Ding, X.Y.; Lu, R.Y.; Shen, C.H.; Ding, Y.; Wang, S.; Tang, Y.L.; Ding, M.P. Depression and anxiety are associated with
reduced antiepileptic drug adherence in Chinese patients. Epilepsy Behav. 2015, 50, 91–95. [CrossRef]

27. Teh, K.X.; Henien, N.P.B.; Wong, L.S.; Wong, Z.K.H.; Raja Ismail, R.Z.; Achok, H.N.; Mariapun, J.; Yunos, N.a.M. A cross-sectional
study on the rate of non-adherence to anti-seizure medications and factors associated with non-adherence among patients with
epilepsy. PLoS ONE 2020, 15, e0235674. [CrossRef]

28. Bautista, R.E.; Rundle-Gonzalez, V. Effects of antiepileptic drug characteristics on medication adherence. Epilepsy Behav. 2012, 23,
437–441. [CrossRef]

29. Abd Wahab, E.S.; Al Omar, M.; Altabakha, M.M.A.M. Adherence to Antiepileptic Drugs among Patients Attending the Neuro
Spinal Hospital in the United Arab Emirates. J. Pharm. Bioallied Sci. 2020, 12, 499–507. [CrossRef]

30. Abdul Jabbar, M.; Al-Shammari, S.A. Compliance in Saudi epileptic patients: Determinants of compliance in Saudi epileptic
patients. Ann. Saudi Med. 1993, 13, 60–63. [CrossRef]

31. Badanta-Romero, B.; de Diego-Cordero, R.; Rivilla-García, E. Influence of Religious and Spiritual Elements on Adherence to
Pharmacological Treatment. J. Relig. Health 2018, 57, 1905–1917. [CrossRef]

32. Thompson, K.; Kulkarni, J.; Sergejew, A.A. Reliability and validity of a new Medication Adherence Rating Scale (MARS) for the
psychoses. Schizophr. Res. 2000, 42, 241–247. [CrossRef]

33. Aparasu, R. Research Methods for Pharmaceutical Practice and Policy; Pharmaceutical Press: London, UK, 2011.
34. Boateng, G.O.; Neilands, T.B.; Frongillo, E.A.; Melgar-Quiñonez, H.R.; Young, S.L. Best Practices for Developing and Validating

Scales for Health, Social, and Behavioral Research: A Primer. Front. Public Health 2018, 6, 149. [CrossRef]
35. World Health Organization. Adherence to Long-Term Therapies: Evidence for Action; World Health Organization: Geneva, Swizerland,

2003. Available online: https://apps.who.int/iris/handle/10665/42682 (accessed on 1 July 2023).
36. Hogan, T.P.; Awad, A.G.; Eastwood, R. A self-report scale predictive of drug compliance in schizophrenics: Reliability and

discriminative validity. Psychol. Med. 1983, 13, 177–183. [CrossRef]
37. Morisky, D.E.; Green, L.W.; Levine, D.M. Concurrent and predictive validity of a self-reported measure of medication adherence.

Med. Care 1986, 24, 67–74. [CrossRef]
38. Scheffer, I.E.; Berkovic, S.; Capovilla, G.; Connolly, M.B.; French, J.; Guilhoto, L.; Hirsch, E.; Jain, S.; Mathern, G.W.; Moshe, S.L.;

et al. ILAE classification of the epilepsies: Position paper of the ILAE Commission for Classification and Terminology. Epilepsia
2017, 58, 512–521. [CrossRef]

39. Davis, K.L.; Candrilli, S.D.; Edin, H.M. Prevalence and cost of nonadherence with antiepileptic drugs in an adult managed care
population. Epilepsia 2008, 49, 446–454. [CrossRef]

40. Jones, R.M.; Butler, J.A.; Thomas, V.A.; Peveler, R.C.; Prevett, M. Adherence to treatment in patients with epilepsy: Associations
with seizure control and illness beliefs. Seizure 2006, 15, 504–508. [CrossRef]

41. Alaqeel, A.; Sabbagh, A.J. Epilepsy; what do Saudi’s living in Riyadh know? Seizure 2013, 22, 205–209. [CrossRef]
42. Alsfouk, B.A.; Alsamnan, J.A.; Alamri, M.M.; Alshammari, N.Z.; Madkhali, R.A.; Garatli, A.; Bashir, M.S.; Alsfouk, A.A.

Prevalence and risk factors of non-adherence to antipsychotic medications in Saudi Arabia. Int. J. Clin. Pharmacol. Ther. 2023, 61,
111–121. [CrossRef]

43. Chesaniuk, M.; Choi, H.; Wicks, P.; Stadler, G. Perceived stigma and adherence in epilepsy: Evidence for a link and mediating
processes. Epilepsy Behav. 2014, 41, 227–231. [CrossRef]

44. Dash, D.; Sebastian, T.M.; Aggarwal, M.; Tripathi, M. Impact of health education on drug adherence and self-care in people with
epilepsy with low education. Epilepsy Behav. 2015, 44, 213–217. [CrossRef]

45. Leestma, J.E.; Kalelkar, M.B.; Teas, S.S.; Jay, G.W.; Hughes, J.R. Sudden Unexpected Death Associated with Seizures: Analysis of
66 Cases. Epilepsia 1984, 25, 84–88. [CrossRef]

46. Alsfouk, B.A.A. Long-Term Efficacy and Tolerability of Antiepileptic Drugs in Newly Diagnosed Epilepsy Patients. Ph.D. Thesis,
University of Glasgow, Glasgow, UK, 2018.

47. Gandhi, T.K.; Burstin, H.R.; Cook, E.F.; Puopolo, A.L.; Haas, J.S.; Brennan, T.A.; Bates, D.W. Drug complications in outpatients. J.
Gen. Intern Med. 2000, 15, 149–154. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1684/epd.2013.0588
https://doi.org/10.1016/j.yebeh.2015.06.042
https://doi.org/10.1371/journal.pone.0235674
https://doi.org/10.1016/j.yebeh.2012.02.002
https://doi.org/10.4103/JPBS.JPBS_367_19
https://doi.org/10.5144/0256-4947.1993.60
https://doi.org/10.1007/s10943-018-0606-2
https://doi.org/10.1016/S0920-9964(99)00130-9
https://doi.org/10.3389/fpubh.2018.00149
https://apps.who.int/iris/handle/10665/42682
https://doi.org/10.1017/S0033291700050182
https://doi.org/10.1097/00005650-198601000-00007
https://doi.org/10.1111/epi.13709
https://doi.org/10.1111/j.1528-1167.2007.01414.x
https://doi.org/10.1016/j.seizure.2006.06.003
https://doi.org/10.1016/j.seizure.2012.12.010
https://doi.org/10.5414/CP204300
https://doi.org/10.1016/j.yebeh.2014.10.004
https://doi.org/10.1016/j.yebeh.2014.12.030
https://doi.org/10.1111/j.1528-1157.1984.tb04159.x
https://doi.org/10.1046/j.1525-1497.2000.04199.x

	Introduction 
	Methodology 
	Study Design and Patient Recruitment 
	Adherence Measure 
	Procedures and Data Collection 
	Study Outcomes and Variables 
	Statistical Analysis 
	Ethical Considerations and Approvals 

	Results 
	The Demographic and Clinical Characteristics of the Patients 
	Rate of Adherence to ASMs 
	Predictors of Non-Adherence to ASMs 

	Discussion 
	References

