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a b s t r a c t
Objective: Reports about medication adherence and satisfaction in patients with epilepsy in Arab countries are
lacking. The objective of this study was to assess medication adherence and its relationship with treatment
satisfaction, number of antiepileptic drugs (AEDs) taken, and epilepsy control in a sample of Palestinian
patients.
Methods: This cross-sectional descriptive study was carried out at Al-Makhfya Governmental Outpatient
Center in Nablus, Palestine, during the summer of 2010. A convenience sampling method was used to select
patients over the study period. Medication adherence was measured using the eight-item Morisky Medication
Adherence Scale (MMAS); treatment satisfaction was measured using the Treatment Satisfaction
Questionnaire for Medication (TSQM 1.4). Epilepsy was arbitrarily deﬁned as “well controlled” if the patient
had had no seizures in the last 3 months and was deﬁned as “poorly controlled” if he or she had had at least
one seizure in the last 3 months.
Results: A convenience sample of 75 patients was studied. On the basis of the MMAS, 11 patients (14.7%) had a
low rate, 37 (49.3%) had a medium rate, and 27 (36%) had a high rate of adherence. Adherence was positively
and signiﬁcantly correlated with age (P = 0.02) and duration of illness (P = 0.01). No signiﬁcant difference in
adherence was found between patients with well-controlled and those with poorly controlled epilepsy.
Similarly, there was no signiﬁcant difference in adherence between patients on monotherapy and those on
polytherapy. Mean satisfaction with respect to effectiveness, side effects, convenience, and global satisfaction
were 73.6 ± 20.7, 82.4 ± 29.8, 69.5 ± 15.5, and 68.4 ± 18.3, respectively. There were signiﬁcant differences
in mean values in the effectiveness (P b 0.01) and convenience (P b 0.01) domains, but not the side effect
(P = 0.1) and global satisfaction (P = 0.08) domains among patients with different levels of adherence.
Patients on monotherapy had signiﬁcantly higher satisfaction in the effectiveness domain (P = 0.04)
than patients on polytherapy. Similarly, patients with well-controlled epilepsy scored signiﬁcantly higher in
the Effectiveness (P = 0.01) and Global Satisfaction (P = 0.01) domains than those with poorly controlled
epilepsy.
Conclusion: In our convenience sample, we found that adherence to and satisfaction with AEDs were moderate
and were not associated with seizure control or number of AEDs.
© 2011 Elsevier Inc. All rights reserved.

1. Introduction
Epilepsy is a common chronic neurological disorder that affects
about 50 million people around the world, 10% of whom are in
the Middle East [1,2]. In the majority of patients with epilepsy,
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antiepileptic drugs (AEDs) effectively control their illness [3]. However,
more than 30% of people with epilepsy do not attain full seizure control,
even with the best available treatment regimen [4]. One possible reason
for treatment failure in epilepsy is poor adherence to AEDs. Nonadherence to AEDs has been found to be high [5,6]. For example, studies
using insurance claims databases have reported that approximately
30–50% of patients with epilepsy do not adhere to their prescribed AED
regimens [7,8]. Another study found that 70% of patients reported AED
dose omissions [9]. Poor adherence to AEDs has been reported to
increase morbidity and mortality [7,10], and decrease quality of life and
productivity [6]. From a health economic perspective, nonadherence
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can also involve additional costs to the health service for the staff
and resources required to deal with admissions to hospitals because of
seizures or seizure-related injuries [11].
Three types of factors inﬂuence medication adherence: (1) patientrelated factors such as forgetfulness and stigmatization [11];
(2) medication-related factors such as cost, side effects, number of
medications prescribed, and dosing frequency [12–14]; (3) diseaserelated factors including seizure type and severity [15] and duration
of illness [16]. In epilepsy, medication adherence has been measured
by self-report, drug blood level monitoring, and prescription
reﬁll monitoring. Each method has disadvantages [17–19]. Selfreporting is considered the simplest and least expensive method.
George et al. had found that when a valid scale [20], like the Morisky
questionnaire [21], is used to assess medication adherence, self-report
scores are accurate, with both sensitivity and speciﬁcity greater
than 70%.
Treatment satisfaction is believed to impact the patient's healthrelated decision making [22,23]. Consequences of low treatment
satisfaction on medication adherence are of particular concern in
patients with chronic diseases. It has been estimated that up to onehalf of patients with chronic illness end up making medicationrelated decisions without seeking medical advice, becoming ”nonadherent” to such an extent that they compromise the effectiveness
of treatment [24]. Therefore, health care providers need to know
their patients’ level of satisfaction with the medications they are
taking. To facilitate this, measures for assessing satisfaction have
been developed.
The objective of this study was to assess medication adherence
and its relationship with treatment satisfaction in a sample of
Palestinian patients with epilepsy. In addition, this descriptive study
looked at the hypothesis that adherence is positively correlated
with number of AEDs and seizure control. Our study is signiﬁcant for
the following reasons: (1) various studies investigating self-reported
adherence in epilepsy have not used validated questionnaires [16,25–
28]; (2) very few studies on treatment satisfaction in patients with
epilepsy have been published; (3) a review of the literature revealed
no studies on medication adherence and treatment satisfaction
among patients with epilepsy in the Arab world. This is important
given that culture and religion might play a role in health-related
issues [29].

2. Methodology
2.1. Study design and patient selection
This cross-sectional descriptive study was conducted between July
2010 and September 2010 at Al-Makhfya Psychiatric Health Center in
Nablus, Palestine. Approval to perform the study was obtained from
the Palestinian Ministry of Health and Institutional Review Board at
An-Najah National University. Patients who met the following criteria
were invited to participate in this study: (1) diagnosis of epilepsy
documented in their medical ﬁles, (2) age between 16 and 65 years,
(3) therapy with least one AED, and (4) no change in AED in the
last 6 months. The sample size was calculated based on a reported
adherence of approximately 50%, with z = 1.96 for a 95% conﬁdence
interval and a total width of conﬁdence interval of 25%. The estimated
sample size would be at least 61 patients. A convenience sample of 87
patients met the inclusion criteria, and 75 agreed to participate and
were asked to complete two scales to assess medication adherence
and satisfaction. After patients gave verbal consent, they were asked
to complete the scales in the clinic. The two scales were administered
together and took less than 20 minutes to complete. Epilepsy was
arbitrarily deﬁned as “well controlled” if the patient reported no
seizures in the last 3 months and was deﬁned as “poorly controlled” if
they reported having had at least one seizure in the last 3 months.

2.2. Assessment and measures
The instrument used in this study consisted of three parts: part 1
elicited sociodemographic, clinical, and medication data directly
from patients and their medical ﬁles; part 2 was a medication
adherence test; and part 3 was a treatment satisfaction test.
Medication adherence was tested using the Arabic version of the
validated 8-item Morisky Medication Adherence Scale (MMAS)
[21,30]. The English version of the MMAS was translated into Arabic
and was approved by Professor Morisky through e-mail communications. The translation was carried out according to the following
procedure: (1) A forward translation of the original questionnaire
from English into Arabic was carried out by two qualiﬁed independent, native linguistic expert translators. (2) A back translation
from Arabic into English was carried out by two different translators.
(3) The back-translated questionnaire was tested and approved by the
developer by e-mail. The Arabic version of the MMAS is an 8-item
questionnaire with seven yes/no questions and one question
answered on a 5-point Likert scale. According to the scoring system
for the MMAS, 8 = high adherence, 6 to b8 = medium adherence,
and b6 = low adherence. Patients who had a low or a moderate rate
of adherence were considered nonadherent.
Treatment satisfaction was tested using the Arabic version of the
Treatment Satisfaction Questionnaire for Medication (TSQM 1.4),
which the researchers obtained from Quintiles Strategic Research
Services. The TSQM 1.4 is a 14-item psychometrically robust and
validated instrument comprising four domains [31]: Effectiveness
(questions 1–3), Side Effects (questions 4–8), Convenience (questions
9–11), and Global Satisfaction (questions 12–14). The TSQM 1.4
domain scores were calculated as recommended by the instrument's
authors and described in detail elsewhere [32,33]. TSQM 1.4 domain
scores range from 0 to 100, with higher scores representing higher
satisfaction in that domain.
In addition to the two scales, key clinical and demographic
information on each patient was gathered at the time of the clinic
visit. Clinical data included seizure activity over the last 3 months
(based on the patient's medical ﬁle and/or recall) and number of AEDs
taken based on pharmacy records.
2.3. Data analysis
Continuous variables were expressed as means ± SD. Associations
between continuous variables were examined using Pearson's
correlation. Differences in means among groups were tested using
one-way ANOVA with Tukey's post hoc test. All statistical analyses
were conducted using the Statistical Package for Social Sciences (SPSS
Version 16.0) for Windows. The conventional 5% signiﬁcance level
was used throughout the study.
3. Results
A convenience sample of 87 patients with epilepsy met the
inclusion criteria during the study period. Twelve patients refused to
participate and 75 patients agreed, yielding a response rate of 86.2%.
Of the 75 patients, 45 (60%) were male and 30 (40%) were female.
Mean age was 38.6 ± 12.3 years. Mean duration of illness was 22.1 ±
12.1 years. Eighteen patients (13.7%) had other chronic diseases. Less
than half of the patients (34, 44.7%) had had at least one epileptic
seizure in the last 3 months. More than half of the patients (48; 63.2%)
were on polytherapy. The average number of AEDs taken each day
was 1.8 ± 0.7 (median = 2).
On the basis of the MMAS results, 11 (14.7%) patients had low
adherence, 37 (49.3%) had medium adherence, and 27 (36.0%) had
high adherence rates (Fig. 1). Therefore, 64% of the patients were
nonadherent. The average adherence score (6.9 ± 1.3) represents
a medium rate of adherence. There was a signiﬁcant and positive
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Fig. 1. Distribution of patients based on adherence level.

correlation between adherence and age (P = 0.02, r = 0.3). A similar
signiﬁcant correlation was obtained between adherence and duration
of illness (P = 0.01, r = 0.3). However, no signiﬁcant difference in
adherence (P = 0.9) was found between male and female patients
(6.9 ± 1.2 and 6.9 ± 1.5, respectively).
The average satisfaction scores in the Effectiveness, Side Effects,
Convenience, and Global Satisfaction domains were 73.6 ± 20.7, 82.4 ±
29.8, 69.5 ± 15.5, and 68.4 ± 18.3, respectively. Analysis of satisfaction
scores based on adherence levels is outlined in Table 1. There was a
signiﬁcant difference in the mean scores in the Effectiveness (P b 0.02,
F = 4) and Convenience (P b 0.01, F = 5.45) domains, but not in the
Side Effects (P = 0.2) or Global Satisfaction (P = 0.09) domain among
patients with different levels of adherence. Patients with a high
adherence rate had the highest satisfaction scores compared with
those with a low or medium adherence rate.
Twenty-seven (36%) patients were on monotherapy and 48 (64%)
were on polytherapy. Carbamazepine was the most commonly used
AED followed by phenytoin. There were no signiﬁcant differences
between patients on monotherapy and those on polytherapy with
respect to age, gender, or duration of illness. There was no signiﬁcant
difference (P = 0.8) between patients on monotherapy and those on
polytherapy with respect to medication adherence scores (6.8 ± 1.4
and 6.9 ± 1.3, respectively). Repeated analysis also showed no
signiﬁcant correlation (P = 0.9) between number of AEDs and
medication adherence. Regarding satisfaction, analysis revealed a
signiﬁcant difference (P = 0.04) in mean scores in the Effectiveness
domain between patients receiving monotherapy and those receiving
polytherapy. However, no such signiﬁcant difference was observed in
mean scores in the Convenience (P = 0.3), Side Effects (P = 0.6), and
Global Satisfaction (P = 0.1) domains (Fig. 2).
Forty-one (54.7%) patients had well-controlled epilepsy, and
34 (45.3%) had poorly controlled epilepsy. There were no signiﬁcant
differences in age, number of AEDs, or duration of illness between
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Fig. 2. Mean treatment satisfaction scores based on reported epilepsy control. *,**Statistically
signiﬁcant differences between well-controlled and poorly controlled patients. EFF,
Effectiveness; SE, Side Effects; CONV, Convenience; GS, Global Satisfaction.

patients with well-controlled and those with poorly controlled
epilepsy. There was a signiﬁcant association (P = 0.008) between
gender and epilepsy control. Females had a higher proportion of wellcontrolled epilepsy compared with male patients (73.3% vs 42.2%).
There was no signiﬁcant difference in medication adherence between
patients with well-controlled and those with poorly controlled
epilepsy (6.9 ± 1.4 vs 6.9 ± 1.2). As for treatment satisfaction, patients
with well-controlled epilepsy had signiﬁcantly higher satisfaction
scores in the Effectiveness (P = 0.01) and Global Satisfaction
(P = 0.01) domains compared with patients with poorly controlled
epilepsy. However, no signiﬁcant difference was observed in the
Side Effects and Convenience domains between patients with wellcontrolled and those with poorly controlled epilepsy (Fig. 3).
4. Discussion
In our study, the majority (64%) of patients did not adhere to their
AED regimens. Few studies have used the Morisky questionnaire
to assess adherence in patients with epilepsy. A study in the United
States indicated that a total of 58% had a low or medium adherence

Table 1
Treatment satisfaction stratiﬁed with adherence level.
Variable

Effectiveness
Side Effects
Convenience
Global satisfaction

Adherence level
Low
(a)

Medium
(b)

High
(c)

61.6 ± 6.8
68.8 ± 11.4
56.6 ± 3.0
61.0 ± 6.6

71.6 ± 3.4
83.2 ± 5.0
70.3 ± 2.5
66.4 ± 2.7

81.3 ± 3.4
86.8 ± 5.1
73.7 ± 3.0
74.1 ± 3.5

P

Post hoc analysis,
signiﬁcant pairs

0.02
0.2
0.007
0.09

a–c
None
a–b, a–c
None

Fig. 3. Mean treatment satisfaction scores based on whether patients are on
monotherapy or polytherapy. *Statistically signiﬁcant difference between patients on
monotherapy and patients on polytherapy. EFF, Effectiveness; SE, Side Effects; CONV,
Convenience; GS, Global Satisfaction.
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rate [34]. Similarly, a study in the United Kingdom reported that 59%
of the patients were nonadherent [35]. These results suggest that
patients in our study had higher rates of nonadherence compared
with patients in other studies carried out using the same methodology
for assessment of adherence. In our study, older patients and patients
with longer duration of illness had higher adherence rates. This may
be due to the patients’ realization of the beneﬁts of adherence to their
medications through time. Similar results were obtained by other
researchers [36,37]. Our study demonstrated that higher adherence
was signiﬁcantly associated with satisfaction, particularly in the
Effectiveness domain but not in the Side Effects domain. This suggests
that patients are willing to tolerate side effects of AEDs and adhere
to their medication regimens as long as they are satisﬁed with the
effectiveness of these regimens.
Approximately two-thirds of patients in our study were on
polytherapy. This is higher than rates reported in other studies. A
study of 314 adults in the United States found that 44% of patients were
on monotherapy and 56% on polytherapy [38]. Similar proportions
were found in a European study of more than 5000 patients: 47%
of patients were reported to be receiving monotherapy and 53%
were on polytherapy, and the most commonly taken drugs were
carbamazepine (53%), sodium valproate (33%), and phenytoin (25%)
[39]. In our study, there was no signiﬁcant difference in adherence
between patients on monotherapy and those on polytherapy. This is
in agreement with Cramer et al., who reported that the number of
different medications to be taken was not a factor affecting adherence
[18]. However, Buck et al. reported that patients on polytherapy
were more likely to adhere [11]. Regarding satisfaction, patients
on monotherapy showed signiﬁcantly higher satisfaction in the
Effectiveness domain compared with patients on polytherapy. This
might be expected, as patients on polytherapy are usually those who
do not respond to traditional monotherapy or polytherapy.
The results on the relationship between medication adherence and
epilepsy control are not very conclusive. The nature of the illness and
the efﬁcacy of available AEDs make it difﬁcult to predict such a
relationship. Despite that, Stanaway et al. found that 31% of seizures
were precipitated by nonadherence to medication [40]. Another study
demonstrated a higher prevalence of seizures (21%) in those who did
not adhere to their AED regimens [5]. In our study, adherence was not
correlated with reported seizure frequency. Our ﬁndings are not
surprising given that many individuals who do not adhere to
medication do not experience seizures and vice versa [41]. Incorrectly
timed doses, which can be considered nonadherence, can result in a
seizure [18]. On the MMAS, patients were not asked whether they take
their medications on time. Inappropriate timing of doses might lead to
seizures. Some patients with epilepsy who have not experienced
seizures for a while gradually reduce their adherence to their
regimens. Some patients believe that taking an AED(s) is unnecessary,
particularly if they have skipped doses previously without a seizure
occurring [9]. Patients may not perceive nonadherence as the main
factor in seizure occurrence. When patients were asked if anything
increased the likelihood of a seizure, 41% said stress/emotion, 19% said
fatigue, and only 13% stated missing medications [42]. As expected,
patients with well-controlled epilepsy showed signiﬁcantly higher
satisfaction in the Effectiveness and Global Satisfaction domains
compared with those with poorly controlled epilepsy.
It is noteworthy in this regard that McAuley et al., who used the
Morisky questionnaire to assess adherence in patients with epilepsy,
found no signiﬁcant differences between patients who were seizure
free and those who were not [34]. Jones et al. also used the Morisky
scale to assess adherence in patients with epilepsy, and detected
no signiﬁcant overall correlation between adherence and seizure
frequency until they excluded one subject with high seizure frequency
from the analysis [35]. These results suggest that measurement of
adherence is of lesser value in predicting disease outcome in epilepsy
than in other chronic diseases like diabetes mellitus and hypertension.

In our study, we used a validated questionnaire to measure
satisfaction. This study is the ﬁrst to measure treatment satisfaction in
patients with epilepsy in the Arab world. One study involved seven
European countries and assessed patients’ and physicians’ satisfaction
with management of epilepsy. Patients in this study were generally
satisﬁed with their treatment and with the care provided by their
physicians [43]. Most satisfaction studies on patients with epilepsy
have been done to compare differemt types of antieplieptic drugs [44]
or to measure satisfaction with health care in general [45].
Our study is one of the few to assess adherence and satisfaction
among Arab patients with epilepsy using validated tools; however,
our study has a few limitations. First, the relatively small sample size
makes the detection of signiﬁcant results less likely. Therefore, this
brief communication needs to be followed by future studies with
larger samples. Second, self-reported adherence and satisfaction
might not match actual adherence and satisfaction [46]. Third,
patients with epilepsy might have memory deﬁcits that might affect
the accuracy of their responses. Fourth, a more accurate measure may
be needed to assess whether epilepsy is well controlled or not. Fifth,
the cross-sectional study design is another limitation in the study.
Finally, there is a risk of response bias as the measures rely on selfreporting. Studies that include larger samples of patients with more
demographic and clinical data are needed. In conclusion, in our
convenience sample, we found that adherence to and satisfaction with
AED regimens were moderate and not associated with seizure
outcome or number of medications.
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