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Introduction. The primary objective of our study was to determine the nature of medication beliefs and their association with
adherence to antiseizure medications (ASMs) among elderly epilepsy patients. Our secondary objective was to enhance the
psychometric properties and factor structure parameters of the Beliefs about Medications Questionnaire (BMQ) adapted to
epilepsy and affected aged subjects. Methods. A population-based survey was performed in which older adults (=60 years of age)
were invited for a free face-to-face consultation with the specialists as well as for the collection of necessary data. The eligible
subjects were those who are affected with epilepsy and having epileptic seizures of any type. In addition, the participants were
required to be of any sex, currently under treatment with ASMs, resident of Tehran, and able and interested to participate
independently. All were carefully examined with a reasonably detailed case-history examination. Two Persian questionnaires used
were Medication Adherence Rating Scale (MARS) and BMQ. Those with a MARS score of >6 were considered as adherent to
ASMs. All data were described in descriptive terms. We did a group comparison of means and proportions for all possible
independent variables between adherents and nonadherents. Then, we did a hierarchical multiple linear regression. For this,
independent variables were categorized into three different blocks: (a) sociodemographic block (Block-1), (b) treatment side-effect
block (Block-2), and (c) BMQ block that included ten items of the BMQ scale (Block-3). We also did a forward step-wise linear
regression by beginning with an empty model. We also estimated the psychometric properties and factor structure parameters of
BMQ and its two subdomains. Results. Of all (N =123, mean age: 63.3 years, 74.0% males), 78.0% were adherent (mean score: 7.0,
95% CI 6.2-7.8) to ASMs. The MARS scores were not different between males and females. The mean BMQ score was 23.4 (95% CI
19.8-27.0) with the mean need score of 20.0 (95% CI 18.0-22.0) and mean concern score of 16.5 (95% CI 14.3-18.7). A positive
need-concern differential was 20.4%. Upon hierarchical regression, the adjusted R? for Block-1 was 33.8%, and it was 53.8% for
Block-2 and 92.2% for Block-3. Upon forward step-wise linear regression, we found that “ASMs disrupt my life” (f -1.9, ES=-1.1,
p = 0.008) as the only belief associated with adherence. The alpha coefficient of BMQ was 0.81. Conclusions. Ours is one of the very
few studies that evaluated medication beliefs and their association with adherence to ASMs among elderly epilepsy patients in a
non-western context. In our context, medication beliefs are likely to have an independent role in effecting adherence to ASMs,
particularly the concern that “ASMs disrupt life.” Treating physicians should cultivate good conscience about ASMs and evaluate
the patient’s medication beliefs early-on to identify those who might be at the risk of becoming nonadherent.
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1. Introduction

The proper use of medications is critical towards effective
self-management of chronic diseases, such as epilepsy [1].
For instance, intentional poor adherence to antiseizure
medications (ASMs) [2] may exacerbate the impact of
suboptimal care, such as a possible 21.0% increase in the risk
of seizures [3]. This risk of poor adherence is more likely
among elder adults owing to their possible fragile health,
complex daily regimens, use of other medications, comor-
bidities, cognitive challenges, etc. [4].

Medication adherence is associated with numerous
possible factors, of which include the social cognition the-
ories of health behaviour. These self-regulatory theories take
into account the patient’s own evaluation of their medica-
tion [5]; which is fundamental to achieve good adherence
beyond the perceptual and practical dimensions of the social,
cultural, economic, and healthcare system contexts [6].
Broadly, the patient’s perceptual framework towards med-
ications can be categorized as the “need” and “concerns” [6].
This need-concern framework offers a convenient model for
clinicians to underpin patients’ attitudes and decisions about
following prescribed treatment. In real-world as well, one
may see that the patient’s beliefs about medications differ for
those who adhere than those who do not intentionally
adhere [7]. Moreover, those with strong beliefs in the ne-
cessity of taking their medications are more adherent than
those with higher levels of concerns [8].

However, medication beliefs are dynamic and may differ
with the differing nature of the disease, type of medication,
and sociocultural context of the patients. For example, in
resource-poor populations, the patients may accommodate
medicational side-effects more than those in the western
populations, given the scarcity of therapeutic options for
them [9]. Moreover, the entire attitude towards epilepsy
differs from one to another population [10], and the general
impression about ASMs is poor [11]. Thus, with such a
vision, the primary objective of our study was to conduct a
population-based survey in Tehran to determine beliefs
about ASMs and their association with adherence to ASMs
among elderly epilepsy patients. The secondary objective of
our study was to enhance the psychometric properties and
factor structure parameters of the Beliefs about Medications
Questionnaire (BMQ). We expect that our work would help
to provide additional ways to improve adherence and may,
therefore, help to minimize early deaths and social burden
among those with epilepsy [12].

2. Methods

We recruited eligible participants for this study from a
population-based voluntary Tehran epilepsy register that has
about 4800 epilepsy subjects of all kinds recruited from the
general population. From this master list, we invited a
sample of those aged at least 60 years for a free face-to-face
consultation with the specialists as well as for the simulta-
neous collection of study data. Those who did not respond to
our first invitation were contacted again for their partici-
pation. The eligible subjects were of any sex, any epilepsy and

Neurology Research International

seizure type, under treatment with ASMs, resident of Teh-
ran, and willing and able to participate independently. By
using an expected correlation of 0.5 between medication
beliefs and medication adherence, a type-1 error of 0.01%
and a type-II error of 0.1%, we required a total of 52 subjects
[13].

All patients were carefully re-examined through a
structured and reasonably detailed case-history exami-
nation. The criterion for epilepsy was a clear description of
arecurrent and paroxysmal time-limited change in motor
activity or behaviour. Consciousness was the major dis-
criminator. The classification of seizures was done on the
basis of information available from each subject to have a
“best fit” seizure classification [14]. As per standard
practice, we did not use electroencephalogram as a di-
agnostic modality. Besides, we did a cognitive assessment
of all participants by using an Abbreviated Mental Test
(AMT). Persian AMT has been found to have adequate
psychometric parameters among older adults [15]. We did
an assessment with AMT to determine the probable
presence of morbid cognitive impairment among our
participants.

Furthermore, we used the Persian version of Medication
Adherence Rating Scale (MARS) and Beliefs about Medi-
cations Questionnaire (BMQ). The Persian language BMQ
was used to measure the patient’s beliefs about their need
and concerns related to ASMs. This rating index is assessed
by a five-item Likert-scale [16, 17] with a scale midpoint of
3.0. Higher the BMQ score, the stronger would be the belief
about that particular item. The scores for each subscale of
need and concern may range from five to 25. Ten items of
BMQ questionnaire included considering all aspects of your
epilepsy and its treatment with ASMs, please rate the fol-
lowing. Need subdomain includes the following: my health
at present depends on my ASMs, my life would be im-
possible without my ASMs, without my ASMs, I would
become very ill, my health in the future will depend on my
ASMs, and my ASMs protect me from becoming worse.
Concern subdomain includes the following: having to take
ASMs worries me, I sometimes worry about the long-term
effects of my ASMs, my ASMs are a mystery to me, my ASMs
disrupt my life, and I sometimes worry about becoming too
dependent on my ASMs.

MARS [18] is a 10-item multidimensional index that
describes three binary dimensions: medication adherence
behaviour (items 1-4), attitude toward taking medication
(items 5-8), and negative side-effects and attitudes to psy-
chotropic medication (items 9-10). Total MARS score may
range between zero and ten, and a higher score indicates
better adherence. Those with a MARS score of >6 were
considered as adherent to their ASMs. MARS was used
because it is considered as an improvement over other
questionnaires on adherence and is reported to have better
psychometric quality than other similar tools on adherence
[18]. Since we used the previously established versions of
MARS and BMQ, we did not conduct any face and content
validity. However, the questionnaires we used had a minor
addition of terms specific to epilepsy, for instance, the use of
the term “ASMs” instead of “medicines.”
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Both BMQ and MARS are well known within the
medical literature, and their generic versions have been
validated for the local Persian population and language
[16, 19-22]. However, psychometric evaluation within the
specific scope of epilepsy and affected elderly subjects
remained unaddressed. Moreover, Cronbach alpha is often
regarded as a sole uncritical index of validity; however, it is
not so. There are other indices, such as item-test correlation
that may ameliorate the problems with an indiscriminate use
of Cronbach alpha as a sole index of reliability [23], for
example, the item-test correlation, alpha coefficient by two
subdomains of need and concern, and group-wise (<scale
midpoint>) alpha coeflicient.

All data were entered in MS-Excel and analyzed com-
prehensively. All data were described in descriptive terms,
including the mean, proportion, 95% confidence interval
(CI), and 5.0% statistical significance. First, we did a group
comparison of means and proportions of all possible in-
dependent variables by our bivariate dependent variable (i.e.,
adherence) to identify those predictors that may have a
significant difference between adherent and nonadherent.
Then, to assess the relationship between adherence and
BMQ items over the influence of other parameters, we did a
hierarchical multiple linear regression. For this, independent
predictor variables that had a significant group difference
between adherent and nonadherent were classified into three
different blocks. These blocks included the following: (a)
sociodemographic characteristic block (Block-1), (b) treat-
ment side-effect block (Block-2), and (c) BMQ block that
included ten items of the BMQ scale (Block-3). Here, we
observed any possible change in R* between the three blocks
since a significant increase in the adjusted R* would mean
that the predictor block improves the model more than by
chance. We also did a forward step-wise linear regression in
which the choice of independent variables is carried out by
an automatic procedure by beginning with an empty model.

The psychometric properties of BMQ were determined
by measuring the alpha coefficient for all and individual
items, as well as for two subdomains of need and concern.
We planned to extract those items with a low (<0.3) item-test
correlation. We also measured the group-wise alpha coef-
ficient separately, i.e., for responding <scale midpoint >to an
item [16]. We did an exploratory factor analysis (EFA) to
determine the possible number of latent factors that items, in
turn, could be categorized into, by using eigenvalue >1.0 and
factor loadings >0.30. For confirmatory factor analysis
(CFA), we estimated the fit index, standardized size of the
residual, and coeflicient of determination. We evaluated
sampling adequacy by using the Kaiser-Meyer-Olkin
(KMO) test, and KMO measure more than 0.7 was con-
sidered as an appropriate measure for conducting a factor
analysis. In addition, the data correlation matrix was tested
with Bartlett’s test of sphericity with a significance level of
5.0%. Lastly, we requested all potential participants to
provide their informed verbal consent prior to participation.
We obtained ethics permission from the institutional review
board of the University of Social Welfare and Rehabilitation
Sciences.

3. Results

We invited a total of 163 subjects for face-to-face consul-
tation, of which 123 (mean age: 63.3, 95% CI 61.0-64.7,
males: 73.9%) subjects successfully participated. The failure
to participate was due to being in a debilitated state (n =31,
77.5%), phone switched off, wrong or unreachable (n=>5,
12.5%), pollution (n=3, 7.5%), and no one to accompany
(n=1, 2.5%). All results are summarized in Tables 1-3 and
Figures 1-3 for convenience.

The majority of our participants (n=96, 78.0%) were
found to be adherent to their prescribed ASMs. The mean
adherence score of the entire sample was 7.0 (95% CI
6.2-7.8). The mean MARS score was significantly different
for those who are adherent and nonadherent (7.7, 95% CI
7.2-8.3 vs. 4.4, 95% CI 3.2-5.5, p = 0.0001), with a score
differential of 54.5% between adherent and nonadherent.

In the entire sample, the mean medication belief score
was 23.4 (95% CI 19.8-27.0, range 10-50), while the mean
score of need and concern subdomains was 20.0 (95% CI
18.0-22.0) and 16.5 (95% CI 14.3-18.7), respectively. The
mean belief score was lower among nonadherent than ad-
herent (16.2, 95% CI 11.4-20.9 vs. 25.4, 95% CI 21.4-29.4,
diff=44.2%), respectively, p = 0.001. Nonadherent had a
higher need (23.0, 95% CI 20.5-25.4 vs. 19.2, 95% CI
16.8-21.6, diff = 18.2%, p = 0.05) and concern (20.8, 95% CI
16.5-25.0 vs. 15.3, 95% CI 12.9-17.7, diff=30.4%, p = 0.01)
score than adherent, respectively. By sex, the mean score of
need (19.9, 95% CI 17.4-22.4 vs. 20.3 95% CI 15.9-24.7,
p = 0.4) and concern (16.5, 95% CI 13.7-19.5 vs. 16.3, 95%
CI 12-8-19.8, p =0.4) did not differ between males and
females, respectively.

The observed proportion of need-related items (i.e., >scale
midpoint) was “heath at present depend upon ASMs” (n =112,
91.3%), “life impossible without ASMs” (n=101, 82.6%), “to
become ill without ASMs” (n =101, 82.6%), “health in future
depend on ASMs” (n=101, 82.6%), and “ASMs protect from
becoming worse” (n=101, 82.6%), Table 1. Similarly, the
observed proportion of concern-related items was “worry
about becoming too dependent on ASMs in the long-term”
(n =96, 78.2%), “having to take ASMs worries” (n =75, 60.8%),
“ASMs disrupt life” (n=69, 56.5%), and “sometimes worry
about long-term effects of ASMs” (n =62, 50.2%). Importantly,
ASMs were not a mystery for the majority of our participants
(n=91, 73.9%). To summarize, an average 84.3% subjects
reported necessity scores >scale midpoint while 63.9% subjects
reported concern (i.e., >scale midpoint) with a need-concern
differential of 20.4%.

Upon comparison of all possible independent social and
clinical variables between adherent and nonadherent, only
few predictor variables were found to differ, Tables 1 and 2.
To assess the relationship between adherence and BMQ
items over the influence of other factors (independent
variables), we did a hierarchical multiple linear regression.
For this, independent variables that had a significant group
difference between adherent and nonadherent were classi-
fied into three different blocks: (a) sociodemographic
characteristic block (Block-1), (b) treatment side-effect block
(Block-2), and (c) BMQ block that included ten items of the
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TaBLE 1: Sociodemographic characteristics of participants assessed for medication beliefs and adherence to antiseizure medications.

Parameter Total (N=123)

Adh (N=96)

N-Adh (N=27) p value

Comparison of group mean scores by using independent t-test:

AMT score 9.1 (CI 8.6-9.5) 9.3 (CI 8.9-9.7) 8.4 (CI 6.7-10.0) ES=0.4, p=0.04
Distance® 1.2 (CI 0.6-1.8) 0.9 (CI 0.3-1.6) 1.9 (CI 0.4-4.3) p=0.09
Age 63.3 (CI 61.8-64.6) 63.1 (CI 61.6-64.5) 63.8 (CI 58.3-69.2) p=02
Family size 3.4 (CI 2.7-4.1) 3.5 (CI 2.7-4.4) 3.0 (CI 1.1-5.0) p=0.08

Comparison of group proportions by using Z-test:

Married 78.3% 88.8% 40.0% ES=1.1, p=0.001
Consang 26.1% 22.2% 40.0% ES=0.35, p=0.03
Accept 82.6% 77.7% 100.0% ES=0.5, p=0.001
Comorb 21.7% 5.5% 80.0% ES=2.2, p=0.001
Male sex 73.9% 72.2% 80.0% p=0.20
Literate 95.6% 94.4% 100.0% p=0.10
Alone 13.0% 11.1% 20.0% p=0.10
FH 30.4% 33.3% 20.0% p=0.09
Supernat” 52.2% 50.0% 60.0% p=0.20

Note. Accept: self-acceptance of epilepsy diagnosis; Adh: adherent; Alone: living alone; AMT: Abbreviated Mental Test; CI: 95% confidence interval; Comorb:
patient-reported comorbidities; Consang: consanguinity; Distance: distance to nearest pharmacy in approximate KM; FH: family history of epilepsy; N-Adh:
nonadherent; Supernat: a belief in the supernatural origin of epilepsy; p value: significance level of a group comparison of means or proportions.

TasLE 2: Clinical variables related to epilepsy among participants assessed for medication beliefs and adherence to antiseizure medications.

Parameter Total (N=123) Adh (N=96) N-Adh (N=27) p value
Comparison of epilepsy parameters by using Z-test:

Partial seizures 56.5% 50.0% 80.0% ES=0.52, p=0.003
Mixed seizures 13.1% 16.6% 0.0% ES=0.42, p=0.01

No group difference at 5.0% in generalized seizures, etiological types, and mean seizure frequency

Comparison of treatment parameters by using Z-test:

Valproic acid 43.5% 50.0%
Carbamazepine 43.5% 33.3%
Phenytoin 13.0% 16.6%
Others® 34.8% 34.8%

20.0% ES=0.50, p=0.003
80.0% ES=0.84, p=0.001
0.0% ES=0.42, p=0.01
0.0% ES=0.70, p=0.0002

No significant group difference at 5.0% in polytherapy and treatment with phenobarbital

Comparison of side-effect parameters by using Z-test:

Restlessness 13.0% 13.0%
Dizziness 17.4% 5.5%
Headache 26.1% 22.2%
Fatigue 43.5% 38.8%

0.0% ES=0.40, p=0.02
60.0% ES=1.5, p=0.001
40.0% ES=0.32, p=0.03
60.0% ES=0.34, p=0.02

No significant group difference at 5.0% in parameters of weight gain, nervousness, hyperactivity, hand tremors, poor attention, drowsiness,
weight loss, appetite, upset stomach, double or blurred vision, and troubles with memory, sleep, mood, skin, and mouth and gums

Note. Adh: adherent; ES: effect size; N-Adh: nonadherent; *Others: primidone, clonazepam, lamotrigine, levetiracetam, and acetazolamide.

BMQ scale (Block-3). Here, we noted that while the adjusted
R® for Block-1 was 33.8% (comorbidity, f ~1.9, p = 0.03), it
was 53.8% (dizziness f§ —2.4, p = 0.04) for Block-2 and 92.2%
(belief item “life impossible without ASMs” § 2.5, p = 0.02
and “ASMs disrupt life” § —1.8, p = 0.04) for Block-3. Upon
forward step-wise linear regression, we found that “ASMs
disrupt my life” (f —1.9, ES=-1.1, p = 0.008) and comor-
bidity (f§ 0.49, ES=0.25, p = 0.01) as the only factors found
to be associated with adherence score.

The alpha coefficient of our BMQ questionnaire was 0.81,
which was 0.82 and 0.69 for the subdomains of need and
concern, respectively. The average item-test correlation of the
entire BMQ was 0.62. Upon using our discriminant criteria of
at least 0.3 item-test correlation for individual items, two items
“ASMs protect me from becoming worse” and “ASMs are a
mystery” were extracted from the model. The alpha coefficient
of the revised BMQ questionnaire increased marginally to 0.83

(+2.5%), but increased considerably to 0.92 (+12.2%) and 0.83
(+20.3%) for need and concern subdomains, respectively.
Furthermore, the item-test correlation of our entire BMQ
increased by 9.7% from 0.62 to 0.68, while it increased by 13.9%
from 0.79 to 0.90 and 18.2% from 0.66 to 0.78 for need and
concern subdomains, respectively.

The alpha coefficient by <scale midpoint >to an item was
found to be 0.89 and 0.82 for need and 0.81 and 0.83 for
concern subdomains. Bartlett’s test of sphericity was found
to be significant (x*=756.5, p = 0.001). Upon EFA, we
found a two-factor structure of our BMQ with a cumulative
variance of 87.2%, Figure 3. However, upon EFA of our
revised BMQ, we noted a similar two-factor structure but
with a higher cumulative variance of 99.5%. Upon CFA, we
found a good model fit of our questionnaire with a CFI of
0.89, standardized residual of 0.1, and a coefficient of de-
termination of 95.0%.
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TaBLE 3: Hierarchical regression related to epilepsy among participants assessed for medication beliefs and adherence to antiseizure

medications.

Block-1 f-Value p value
AMT 0.42 0.21
Distance -0.18 0.45
Marital status -0.80 0.36
Consanguinity -0.67 0.35
Acceptance of epilepsy —-0.42 0.65
Comorbidity -1.9 0.03
Block-2 f-Value p value
AMT 0.37 0.21
Distance -0.30 0.23
Marital status -0.27 0.73
Consanguinity -2.53 0.11
Acceptance of epilepsy -0.59 0.55
Comorbidity -0.88 0.34
Restlessness -0.91 0.33
Dizziness -2.41 0.04
Headache 1.65 0.15
Fatigue -0.89 0.21
Block-3 f-Value p value
AMT 0.29 0.10
Distance -1.01 0.02
Marital status 1.89 0.08
Consanguinity 0.89 0.12
Acceptance of epilepsy -5.01 0.07
Comorbidity -2.91 0.02
Restlessness -0.99 0.70
Dizziness 2.41 0.04
Headache 1.83 0.08
Fatigue 2.33 0.07
My health at present depends on my ASMs 0.90 0.10
Life impossible without my ASMs -2.46 0.02
Without my ASMs, I would become very ill -0.16 0.26
My health in future depend on my ASMs 0.03 0.93
My ASMs protect me from becoming worse 0.20 0.14
I worry about becoming too dependent on my ASMs in the long-term 0.32 0.07
Having to take my ASMs worries me 0.25 0.10
My ASMs disrupt my life -1.83 0.04
I sometimes worry about long-term effects of my ASMs 1.17 0.06
My ASMs are a mystery to me 0.82 0.07

Note. AMT: Abbreviated Mental Test; ASMs: antiseizure medications.

4. Discussion

Overall, we found that the majority of our participants
were adherent to their ASMs. The belief score among
nonadherent was lower by 44.2% than those who were
adherent. Also, nonadherent had an 18.2% higher need
and 30.4% higher concern than those who were adherent.
Among our entire sample population, 84.3% subjects
reported need score >scale midpoint while 63.9% subjects
reported concern score >scale midpoint, meaning a
positive need-concern differential of 20.4%. After con-
trolling for social and clinical variables, adherence was
associated with the beliefs that “ASMs disrupt life” and
“life impossible without ASMs. Our BMQ questionnaire
had an alpha coefficient of 0.83, while it was 0.92 and 0.83
for need and concern subdomains, respectively. We found
a two-factor structure of BMQ with a 99.5% cumulative
variance.

The methodology of our study was reasonably adequate.
For example, our sample had community-dwelling residents
nested in the general population pool. The focus of this study
was on elder adults, given the increasing trend of aging in
many developing countries, and inadequate prior assess-
ment about the nature of their medication adherence be-
haviour and beliefs about ASMs [4]. Moreover, our study
had both males and females, and patients of all epilepsy and
seizure types. Besides the lack of adequate data about
medication beliefs in epilepsy and elder subjects of non-
western contexts [17, 24, 25], our study was necessary for
many other reasons. For example, it is well known that
despite numerous ASMs, many epilepsy patients never
achieve (or maintain) their clinical remission [26]. So, a
possible lack of achieving or maintaining a clinical remission
in such patients may mean that adverse psychosocial se-
quelae would possibly be mediating their therapeutic out-
comes [27].
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FiGure 1: Violin plots summarizing various data points among elderly subjects with epilepsy.

We found that the majority of our subjects were ad-
herent to their ASMs, while about a quarter of them were
nonadherent. This result is in line with most other studies
that have shown that about a quarter of epilepsy subjects
may remain nonadherent for various reasons [1, 10]. In our
study, excluding medication belief items, the adherence was
found to be associated with comorbidity, which is a rea-
sonably recognised factor in one’s adherence to prescribed
therapeutic regimes [4, 23]. The role of comorbidity in
nonadherence is not necessarily intentional, because in the
need of taking multiple tablets over a day, one also needs to
maintain the time gap between the uptake of different
medications to avoid interaction or adverse effects.

Nonadherent had a lower overall belief score and a higher
mean concern score than those who were adherent. These
results match with those of others that medication beliefs of
adherent and nonadherent differ [7]. Upon step-wise logistic

regression, “ASMs disrupt life” was the only belief item that was
significantly associated with adherence. We believe this dis-
ruption in life could be due to a number of factors, such as
adverse effects (Table 2), poor affordability [10], or patients’
own faults as well [28]. Others have shown that some patients
may have poor attitude towards their medications, and may
view medications as the ones that prohibit their “life’s plea-
sures” and “personal liberty” [29]. In our cultural context, such
poor attitude of patients towards their medications may not be
there. Iran has a hierarchical and traditional healthcare delivery
model, in which the doctor-patient relation is mostly of un-
equal power dynamics [30] and patients are not necessarily the
ones who ultimately decide whether or not they should adhere
to the recommended regime [31].

Affordability is indeed a factor against adherence [10],
but in Iran, nearly everyone is covered by a reimbursement
system. Adverse effects could be the reason for poor
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FIGURE 2: Distribution of belief items by adherent and nonadherent elderly subjects with epilepsy. The items include my health at present
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FIGURE 3: Screenplot showing the two-factor structure of the Beliefs about Medications Questionnaire.

adherence since several adverse effects were found to be
significantly different between adherent and nonadherent,
Table 2. Also, epilepsy is a pervasive illness and its long-term
effects may complicate the already fragile bodily systems due
to aging and other comorbid conditions and treatments. For
instance, cognitive scores, although reasonably high, were
different for adherent and nonadherent subjects. Such

cognitive impairments may have occurred due to pervasive
effects of epilepsy, due to ASMs or other treatments or due to
natural processes (e.g., aging).

We estimated the psychometric properties of BMQ,
particularly those that were previously unestimated. For
example, by estimating group-wise alpha coeflicient, we
could see whether or not these coefficients differ between



those responding <midpoint>. Moreover, by using dis-
criminant criteria such as the item-test correlation, we could
purify the questionnaire by eliminating garbage items to
have only those that are better representative of the un-
derlying construct. This psychometric exercise was also
necessary since BMQ had not been earlier adapted for the
contexts specific to us, i.e., epilepsy and elderly subjects.
Others have shown that item-level invariance may still be
present even among validated questionnaires [32]. More-
over, estimating the psychometric properties was also es-
sential to establish that the results we obtained were based on
a questionnaire that was tested in the same population from
which our other results were derived.

Lastly, our study was not designed for the future, but
instead, we focused on addressing the immediate needs of
the patients with epilepsy [33]. The relevance of the topic
that our study addressed is reasonably broad as well since
ASMs are also indicated for other disease conditions besides
epilepsy. Our questionnaire includes common representa-
tions of need and concern regarding ASMs, and matches
with relevant theoretical frameworks as well. One example is
an appraisal theory of emotion, which asserts that our
emotions (i.e., need and concerns) are determined by our
appraisal of the stimulus (i.e., epilepsy).

However, many people with epilepsy could not partic-
ipate, although we invited them twice. There are several tools
for measuring medication adherence, but none of them is
ideal [34]. Therefore, the results may vary depending upon
the instruments used in the study for measuring adherence.
We measured adherence alone, although there are additional
concepts of compliance and concordance as well. Moreover,
our results may also vary depending upon the level of power
dynamics and concordance between treating physicians and
their epilepsy patients. Similarly, the results may also vary
with the frequency of need and concerns regarding ASMs
[10]. For instance, in some cultural contexts, “epilepsy is
merely a problem of a few seconds, after which, one simply
stands up and continues with what was left in-between” (field
data, D Bhalla 2014). Furthermore, we did not look at the
role of many factors that may otherwise affect one’s ad-
herence such as religion training. We believe that religion
training from the early age may help condition the psy-
chopathological state of the affected patients [35]. Lastly, our
study was based on patient-reported outcomes, but others
have shown that the correlation between explicit and im-
plicit measures are often quite small [36].

5. Conclusions

Ours is one of the very few studies that evaluated medication
beliefs and their association with adherence to ASMs among
elder epilepsy patients in a non-western context. In our
context, we found that the need was higher than the con-
cerns related to ASMs with a total need-concern differential
of about 20.0%. Medication beliefs are likely to have an
independent role in effecting adherence to ASMs. Treating
physicians may benefit from evaluating their patient’s
medication beliefs early-on to identify those who might be at
the risk of being nonadherent.
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