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ABSTRACT

Purpose: Adherence to the chronic pharmacotherapeutic regimen is poor resulting in negative
therapeutic outcomes. Health education has been shown to improve the adherence of patients to
their antiepileptic medication. The Pharmacist has the responsibility of providing patient education
and counselling in the context of pharmaceutical care. The study aims to evaluate the efficacy of
pharmaceutical care intervention on patients’ adherence to prescribed self-administered antiepileptic
medications.

Method: An opened, randomised, controlled, longitudinal and two-arm parallel prospective study
with a 6-month patient follow up period was carried out on patients with epilepsy recruited from the
medical and neurology out-patient clinics of two tertiary hospitals. Patients in the intervention group
were provided with pharmaceutical care services. The impact of the pharmaceutical care
intervention was evaluated by using the eight-ltem Morisky Medication Adherence Scale. Repeated
measure ANOVA was used to test the difference in the mean adherence score of the control and
intervention groups over the time of intervention. The Pillai’'s Trace F was the corrected statistical
test of choice for the model estimate, while the estimated effect was assessed with Partial etha.
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Results: There was a statistically significant difference in medication adherence scores between the
control and intervention group over time with F (2, 154) = 62.621, p= 0.000, partial r|2 = 0.45, as the
mean medication adherence score of the intervention group increased from 3.70 (x1.60) at baseline
to 4.04 (£1.42) and 6.89 (+0.77) at 3 months and 6 months respectively, indicating a substantial
increase in medication adherence among patients in the intervention group compared with the
control group where mean medication adherence scores were 3.86 (£1.69), 4.02 (£1.37) and 4.84
(20.92) at baseline, 3 months and 6 months respectively.

Conclusion: Pharmaceutical care services implemented by a clinical pharmacist significantly
improved the adherence to antiepileptic drugs in patients with epilepsy.

Keywords: Medication adherence; pharmaceutical care; antiepileptic drugs.

1. INTRODUCTION

A 2014 International League Against Epilepsy
(ILAE) report defines epilepsy as a disease of the
brain characterised by the following; at least two
unprovoked or reflex seizures occurring greater
than 24 hours apart, one unprovoked or reflex
seizure with a probability of further seizures
similar to the general recurrence risk (at least
60%) after two unprovoked seizures occurring
over the next 10 years, and a diagnosis of an
epilepsy syndrome. Unprovoked in this context
refers to the absence of a temporary or
reversible factor that can lower the seizure
threshold and induce a seizure [1].

There are a number of causes of increased
mortality associated with epilepsy. Sudden
unexplained death in epilepsy (SUDEP) has
received a great deal of attention, as its
manifestation is unanticipated and highly
traumatic to the families of victims [2].
Postmortem studies have also reported the sub-
therapeutic levels of antiepileptic drugs in some
cases of SUDEP, indicating a poor adherence to
AED treatment. Poor adherence to antiepileptic
drug regimen appears to increase the risk of
patients to SUDEP [3].

A study in the USA reported an association
between poor adherence and increased mortality
[4]. Hence, patients should be strongly
encouraged to adhere to the prescribed
antiepileptic drug regimen and to report any
untoward effects that might affect adherence to
their medication. This will help to reduce the risk
of increased morbidity and mortality.

The goal of the treatment of epilepsy is to
maintain a normal lifestyle by complete seizure
control with minimal side effects. Treatment is
divided into pharmacological and non-
pharmacological methods. Antiepileptic drug
therapy is the mainstay of treatment for majority

of the patients. Non-pharmacological strategies
are primarily reserved for drug-resistant epilepsy
[5]. Antiepileptic drugs are medicines that
prevent seizures in epileptic patients with side
effects that are generally tolerable without
adversely affecting the patients’ quality of life.
These drugs act on different molecular targets to
alter the abnormal excitability of neurons
selectively. This is achieved by preventing the
spread of excitation or reducing the discharges of
the focal seizure. Several antiepileptic drugs are
available for the treatment of epilepsy [6].

Adherence, as defined by the World Health
Organization (WHO) is the extent to which the
persons’ behaviour (including medication-taking)
corresponds with agreed recommendations from
a health care provider” [7]. It includes the
commencement of the treatment, implementation
of the prescribed therapeutic regimen, and
discontinuation of the pharmacotherapy [8].
Often the term “compliance” is used in place of
adherence, and the two can be used
interchangeably in research and clinical practice.
It describes the extent to which the patients’
behaviour (including medication-taking) conforms
to medical advice. However, its meaning has
become more negative regarding patients’
behaviour, since it implies patients’ passivity [9].
Hence, the term “adherence” appears to be more
commonly used in research and clinical practice.

Medication adherence is an important part of
patient care and is indispensable in the
attainment of clinical goals. Increasing the
effectiveness  of adherence to clinical
interventions may elicit a greater impact on the
health of the population than any improvement in
specific medical treatment [7]. Medication non-
adherence results in poor clinical outcomes
increase in morbidity and mortality, and an
increase in health care expenditure. Reports
indicate that about 50%—-60% of patients are
non-adherent to the medicine prescribed by their




physician, particularly patients with chronic
diseases. Greater than 30% of medication-
related hospital admissions occur due to non-
adherence medication [9].

Health education has been shown to improve the
adherence of patients to their anti-epileptic
medication [10]. It has been observed that
patients’ knowledge and understanding for their
condition has a significant role to play in
providing good quality outcomes for the patients.
Pharmacists can contribute to positive
therapeutic outcomes by educating the patient to
empower them to follow their
pharmacotherapeutic regimens. The Pharmacist
has the responsibility of providing patient
education and counselling in the context of
pharmaceutical care. Pharmacists should
encourage patients to seek education and should
eliminate barriers to providing it [11,12]. A review
by Reis et al. [13] only reported a little scientific
evidence on the availability of pharmacist
services to people with epilepsy. Therefore, the
study aims to evaluate the efficacy of

pharmaceutical care services in improving
patients’ adherence to prescribed self-
administered antiepileptic medications.

2. MATERIALS AND METHODS

2.1 Study Design

This study was an opened, randomised,

controlled, longitudinal and two-arm parallel
prospective study with a 6-month patient follow
up period.

2.2 Study Site

The study was conducted in the University of
Uyo Teaching Hospital, Uyo, Akwa Ibom State
and University of Calabar Teaching Hospital,
Calabar, Cross River State. Both hospitals have
tertiary health care facilities, serving as major
referral centres with medical residents. The
facilities run consultative outpatient clinics weekly
in several specialities and sub-specialities.

2.3 Inclusion
Procedure

Criteria and Sampling

Patients were recruited from the neurology and
medical out-patient clinics of the hospitals. The
inclusion criteria were:

i. Patients diagnosed with epilepsy.
ii. Patients receiving treatment for epilepsy in
the study sites.
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iii. Patients who provided written informed
consent to participate in the study.

The exclusion criteria were:

i. Patients who were diagnosed with having
non-epileptic seizures only.
ii. Patients who were less than 16 years.
iii. Patients who expressed willingness to
withdraw from the study.
iv. Mentally retarded patients.
V. Patients with acute psychiatric illness.

The study was conducted during May 2016 to
March 2018. All the patients presented at the
study centres within the period of study and met
the inclusion criteria were recruited. The case
notes of the selected participants were assigned
numbers which represented individual patients.
The patients were then randomly assigned to
one of the two groups (intervention or control
group) based on the number on their case notes
using an online randomisation software
[http://www.randomization.com]. Patients in the
control group received the usual care provided in
the study sites while patients in the intervention
group were provided with pharmaceutical care
services in addition to the usual care.

2.4 Intervention

Pharmaceutical care services were provided to
the patients in the intervention group. The
Pharmaceutical care intervention consisted of an
educational treatment programme implemented
by a clinical pharmacist. This programme was
adapted with modifications from a previous
educational programme developed for patients
with epilepsy and their relatives (MOSES) [14].
The teaching program focused on improving
patients’ knowledge regarding epilepsy and its
therapeutic management amongst other relevant
topics. Specific emphasis was placed on
adherence to antiepileptic therapy during the
programme. The medical and educational
contents of the teaching programme were
evaluated by a neurologist before administration
to the patients. The teaching program was
implemented by a research clinical pharmacist
with the aid of research assistants who were
nurses working at the neurology unit of the
hospital. The teaching programme within the
context of pharmaceutical care was delivered to
the patients during their clinic appointments and
reinforced on follow up meetings fortnightly. The
strategy of addressing underlying reasons for
medication non-adherence, counselling patients,



and providing serial follow-up through reminder
calls and text messages was implemented.

2.5 Data collection Instrument/Evaluation
of Impact of Intervention

The impact of the pharmaceutical care
intervention on the adherence of patients to
prescribed self-administered anti-epileptic drugs
was determined by using the English version of
the eight-ltem Morisky Medication Adherence
Scale (MMAS-8).

Assessing adherence is of immense importance
to both researchers and clinicians. Medication
adherence measures should be low cost and
user friendly, easy to carry out, highly reliable,
flexible and practical. Unfortunately, there is no
single measure that can meet all these gold
standards as each tool has its own
disadvantages. Questionnaires and scales have
been designed to standardise the measurement
of adherence to a specific medication regimen
with the aim of minimising the limitations of other
self-report methods. These questionnaires are
usually validated against both subjective and
objective measures [15]. There are many
questionnaires and scales for the assessment of
medication adherence, however, only a few are
considered as being very useful in covering the
concept of medication-taking behaviours, barriers
to adherence, and the belief associated with
adherence [9,16,17,18]. Self-report
questionnaires are preferred in a busy, resource-
limited clinical setting with a moderate to high
literacy population [9]. The low cost, simplicity,
and real-time feedback provided by self-report
questionnaires such as the eight-item Morisky
medication adherence  scale = (MMAS-8)
developed by Morisky et al. [18] have contributed
to their popularity and continuous use in clinical
practice.

MMAS-8 is an adherence scale with proven
validity and reliability in patients with chronic
diseases. As a result, it is probably the most
accepted self-report measure for adherence to
medication [18]. In the MMAS-8, a higher score
indicates a higher adherence level. Scores less
than 6 shows low adherence, scores between 6
and less than 8 indicates medium adherence,
while the maximum score of 8 shows high
adherence to medication.

2.6 Data Collection

Study participants were interviewed with the
MMAS-8 in thrice during the course of the study.
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The first time (T;) was immediately before
implementation of the pharmaceutical care
intervention, and the second (T,) and third time
(T3) were after three and six months of
implementation of the intervention respectively.
Each participant was interviewed individually
during his/her clinic appointments at the
appropriate, predetermined time intervals (i.e. at
T4, T2 and T3 respectively). The participants
were neither coerced nor induced or
compensated for participating in the study.

2.7 Statistical Analysis of Data

Frequencies and proportions were used to
present the data at the univariate level. The
student t-test was used to evaluate the difference
in socio-demographic characteristics between
patients in control and the intervention groups.
To evaluate the impact of the intervention, the
repeated measure ANOVA was used to test the
difference in the mean adherence score of the
control and intervention groups over the time of
intervention. The Pillai's Trace F was the
corrected statistic test of choice for the model
estimate, while the estimated effect was
assessed with Partial etha; the closer the value
of Partial etha is to 1, the stronger the effect.
ANOVA analysis was conducted after checking
that all data met the criteria and assumptions for
carrying out repeated ANOVA.

A difference-in-difference analysis was also
employed to evaluate the outcome of the
intervention.  Difference-in-difference analysis
subtracts the difference between the baseline
and end line in the control group from the
difference between baseline and end line in the
intervention group. This approach removes the
counterfactual, i.e. what would have happened
even if there was no intervention. The extent of
change is indicated by how positive or negative
the values are.

Quantitative data were analysed using Statistical
Program for the Social Sciences (SPSS) version
17.0 computer package with descriptive
statistics. A prior level of significance (p< 0.05)
was used for all comparisons.

2.8 Ethical Approval

The research  protocol was  approved
by the Health Research Ethics Committees

of the University of Uyo Teaching Hospital
and University of Calabar Teaching
Hospital (Reference numbers:



UUTH/AD/S/96/VOL.XIV/571 &
UCTH/HREC/33/454). In addition, an informed
consent was obtained from the participants
before recruitment into the study.

3. RESULTS

A total of 157 patients (79 patients in the
intervention group and 78 patients in the control
group) completed the study. The patient flow is
shown in Fig. 1.

The socio-demographic profile of the patients in
the control and intervention groups is presented
in Table 1.

3.1 Test of Difference in Mean
Medication Adherence Scores of
patients in Control and Intervention
Groups at baseline (pre-intervention),
Midline (3 months post-intervention)
and End-line (6 months-intervention)

The overall mean medication adherence score of
patients in the control group increased from 3.86
(x1.69) to 4.02 (x1.37) and 4.84 (+x0.92) at 3
months and 6 months respectively, however,
there was a more significant increase in the
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overall mean score for medication adherence
among patients in the intervention group as the
mean adherence score increased from 3.70
(x1.60) to 4.04 (£1.42) at 3 months and 6.89
(x0.77) at 6 months, indicating an increase in
medication adherence among patients in the
intervention group compared with the control
group. There was a statistically significant
difference in medication adherence scores
between the control and intervention group over
time with F (2, 154) = 62.621, p=0.000, partial n°
=0.45.

3.2 Difference-in-Difference Analysis at 3
Months and 6 Months Post-
Intervention

The difference-in-difference analysis at 3 months
post-intervention showed that the pharmaceutical
care services provided by the clinical pharmacist
resulted in an increase in the mean medication
adherence score from the baseline value by 0.18
points. The difference-in-difference analysis at
the end of the intervention showed that the
implementation of pharmaceutical care services
for 6 months resulted in an increase in the mean
medication adherence score from the baseline
value by 2.21 points.

193

l

Intervention group

95

6 months l 16 drop out

79

l

Control group

98

6 months l 20 drop out

78

Total number of patients recruited into the study

Fig. 1. Depiction of the study design with the number of patients randomised to each group
and dropouts in each group.
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Table 1. Socio-demographic characteristics of patients

Control Intervention Student t-test
Frequency Proportion Frequency Proportion t p value
(%) (%)
Age group
16-24 19 24.40 27 34.20 1.115 0.267
25-34 23 29.50 21 26.60
35-44 9 11.50 12 15.20
>=45 27 34.60 19 24.10
Sex
male 45 57.70 48 60.80 0.389 0.698
female 33 42.30 31 39.20
Educational Level
Primary 6 7.69 4 5.06 -0.433 0.666
Secondary 27 34.62 21 26.58
Tertiary 45 57.69 54 68.35
Marital status
single 46 59.00 46 58.20 -0.058 0.954
married 29 37.20 30 38.00
widowed 3 3.80 3 3.80
Religion
Christianity 76 97.40 78 98.70 0.591 0.555
Islam 2 2.60 1 1.30
Employment status
employed 29 37.20 24 30.40 -0.370 0.712
unemployed 29 37.20 37 46.80
self employed 16 20.50 13 16.50
retired 4 5.10 5 6.30
Monthly income (NGN)*
no income 29 37.20 36 45.60 0.956 0.341
<30,000 9 11.50 9 11.40
30,000 - 50,000 9 11.50 5 6.30
51,000 - 70,000 5 6.40 9 11.40
71,000 - 100,000 16 20.50 11 13.90
>100,000 10 12.80 9 11.40
*NGN = Nigerian Naira
76.1

g 23.9

g 103 17.1 ‘

& 9-56.8 4127 9.3 10 2.72.6 0.0 0.0

Low Medium High Low Medium High Low Medium High
adherenceladherenceladherenceladherenceladherenceladherenceladherenceladherenceladherence
Pre-intervention 3mo Post-intervention 6mo Post-intervention
Control Intervention

Fig. 2. Effect of Pharmaceutical Care Services on Patients’ Adherence to Antiepileptic
medication (Using the Eight-ltem Morisky Medication Adherence scale)



Table 2. Clinical characteristics of patients
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Characteristics Control Intervention Student’s t-
test
Frequency % Frequency % t P
Duration of epilepsy
<2 years 20 256 22 27.8 -1.662 0.099
3-5 years 19 244 13 16.5
=6 years 39 50.0 44 55.7
Presence of co-morbidity
None 51 654 60 75.9 -1.606 0.110
Yes 27 346 19 241
Type of co-morbidity*
Control Intervention Total
Hypertension 16 (59.3%) 8 (42.1%) 24 (52.2%)
HIV 1(3.7%) 2 (10.5%) 3 (6.5%)
Peptic ulcer disease 3(11.1%) 0 3 (6.5%)
Hypertension + Benign Prostatic 3 (11.1%) 4 (21.1%) 7 (15.2%)
hyperplasia
Tuberculosis 2 (7.4%) 0 2 (4.3%)
Hypertension + diabetes mellitus 1(3.7%) 1(5.3%) 2 (4.3%)
Hypertension + asthma 1(3.7%) 1(5.3%) 2 (4.3%)
Leukaemia 0 1(5.3%) 1(2.2%)
Hepatitis 0 2 (10.5%) 2 (4.3%)

*Among patients who presented with Co-morbidity

Table 3. Mean scores of patients’ medication adherence and test of difference over Time

Medication adherence Group Mean Std. 95% Confidence Interval
score Deviation Lower Upper
Bound Bound
Pre-intervention Control 3.86 1.69 34 4.2
Intervention 3.70 1.60 3.3 4.0
3 months Post- Control 4.02 1.37 3.7 4.3
intervention Intervention 4.04 1.42 3.7 4.3
6 Months Post- Control 4.84 0.92 4.6 5.0
intervention Intervention 6.89 0.77 6.7 7.0
Test statistic Pillai’'s Trace F (2, 154) = 62.621
p =0.000
Partial n2 = 0.45

Table 4. Difference-in-difference analysis evaluation at 3 months post-intervention

Group Baseline 3 Months Difference Difference — Remarks
adherence score adherence score in- Difference

Control 3.86 4.02 0.16 Increased

Intervention 3.70 4.04 0.34 0.18 adherence

Table 5. Difference-in-difference analysis evaluation at 6 months post-intervention

Group Baseline 6 Months Difference Difference —in- Remarks
adherence score adherence Difference
score
Control 3.86 4.84 0.98 Increased
Intervention 3.70 6.89 3.19 2.21 adherence




4. DISCUSSION

Medication non-adherence to pharmacotherapy,
especially among patients with chronic conditions
is a prevalent and expensive problem. The mean
medication adherence score of the patients in
this study at baseline (pre-intervention) indicated
a low level of adherence. A remarkably
significant increase in medication adherence
over time among patients that participated in the
educational programme implemented by the
pharmacist when compared with the patients
who did not participate in this programme was
recorded. Also, the partial etha value of 0.45 as
highlighted in this study indicates a substantial
effect of the pharmaceutical care intervention on
the patients’ adherence to  prescribed
antiepileptic drugs. Furthermore, the result of the
difference-in-difference analysis clearly showed
that the pharmaceutical care intervention
significantly increased adherence to antiepileptic
medication. Unfortunately, in this study, a poor
involvement of pharmacist in the management of
epilepsy was also recorded.

In this study, the low level of medication
adherence at baseline is consistent with findings
from other studies [19-22]. Medication non-
adherence is particularly problematic for
asymptomatic conditions, such as epilepsy,
hypertension and hyperlipidemia, despite a
favourable tolerability  profile of many
medications used in their treatment [19].

The success of the pharmaceutical care
intervention employed in this study might be due
to the strategy of addressing underlying reasons
for medication non-adherence, counselling
patients, and providing serial follow-up. This
strategy conformed to the recommendations of
other researchers and employed in the Federal
Study of Adherence to Medications in the Elderly
(FAME). FAME was a multiphase, single-centre
study of the efficacy of a comprehensive
pharmacy care program, which included patient
education and an adherence aid (medications
custom packaged in blister packs) to improve
medication adherence among military health care
beneficiaries aged 65 years, or older who were
prescribed at least 4 chronic medications per day
[19,23]. A study on 152 people with epilepsy by
Dash et al. [24] endorsed that a structured
educational treatment program was effective in
increasing scores in the MMAS. In this study, the
mean scores in the MMAS of the epilepsy health
education group were 6.18 and 7.53 before and
after health education respectively, thus proving
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the efficacy of an educational treatment program
in improving drug adherence in people with
epilepsy [24].

The research findings point to the fact that
pharmacists are essential health care
professionals that can provide effective
counselling and education services to patients
with epilepsy. It also underscores the need for
pharmacists to actively participate in the
management of epilepsy. Furthermore, it reveals
gaps in the management of epilepsy that can be
filled by pharmacists.

A study in Malaysia found almost 60% of the
study population defaulting in their antiepileptic
drug doses prior to seizure attacks. In this report,
non-adherence to antiepileptic drug regimen
accounted for about 65% of the drug therapy
problem identified and was also a major factor for
uncontrolled epilepsy [25]. By providing
pharmaceutical care services to people with
epilepsy, pharmacists can optimise antiepileptic
drug therapy and help to achieve desired
treatment goals.

The observation of a poor involvement of
pharmacist in the management of epilepsy might
be an indication of a lack of interest of
pharmacists in providing specialised care to
people living with epilepsy. Pharmacists are
important health professionals in counselling and
monitoring patients with epilepsy because they
are easily accessible and have sufficient
knowledge of pharmacotherapy, health
education, and management of chronic diseases
[26]. However, Reis et al. [13] reported that little
evidence is available in the scientific literature
regarding the pharmacists’ services to patients
with epilepsy [13]. Although the number of
articles highlighting pharmacists’ involvement in
epilepsy is low, results from these studies
revealed the positive impact of the pharmacists’
contribution. In these studies, the pharmacists’
interventions were essential to improving the
health of the people with epilepsy they served.
The reports indicated that pharmacists’
interventions were able to prevent drug therapy
problems. Pharmacists contributions also led to
improved the medication adherence and
response to pharmacotherapy [13]. All of these
studies reported significant achievements and
confirmed that including pharmacists in the
therapeutic team produces effective results for
the success of pharmacotherapy and the quality
of life of people with epilepsy. Unfortunately, it is
difficult to find pharmacists to work with



pharmacist-led epilepsy consultations [27].
Although, there are practical limitations to the
wide-scale implementation of a comprehensive
pharmacist led interventional programs, these
limitations must be recognised and overcome to
ensure its effectiveness for improving medication
adherence. For instance, in several countries,
clinical services provided by pharmacists are not
reimbursed. This discourages the pharmacists
from providing these services [28, 29]. Moreover,
lack of information and understanding among
physicians, other health professionals, and
patients about how pharmacists can contribute to
seizure control and quality of life of people with
epilepsy can also hamper the deployment and
implementation of pharmaceutical care services.
In contrast, the poor involvement of pharmacists
in the care of patients with epilepsy might be a
reflection of pharmacists’ knowledge gaps in the
holistic management of epilepsy, a factor that
may inhibit them from performing such clinical
services. For this narrative to change,
pharmacists must be trained on epilepsy,
pharmacotherapy, and the skills needed to
provide counselling and education to patients
[30].

Given the pervasive and morbid effects of
medication non-adherence, pharmacists should
lay great emphasis not only the provision of
antiepileptic medications, but also on adherence
to prescribed antiepileptic drugs.

5. CONCLUSION

Pharmaceutical care services included an
educational treatment programme implemented
by a clinical pharmacist substantially improved
adherence to antiepileptic drugs in patients with
epilepsy. This reveals the positive impact of
pharmacists’ involvement in the management of
people living with epilepsy.

6. STUDY STRENGTH

The principal strength of the study is in its
design, being a randomised, controlled,
longitudinal and two-arm parallel prospective
study with patients in both groups having
comparable socio-demographic and clinical
characteristics.

7. STUDY LIMITATION

The use of a subjective method of assessing
medication adherence may be viewed as a
limitation of the study.
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