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Abstract
Background: Poor adherence to antidiabetic medications leads to a higher rate of hospital admissions and adverse health outcomes in
type 2 diabetes mellitus patients.
Objective: This study aims to evaluate whether a pharmacist-led medication therapy management, compared to the usual care, could
enhance medication adherence and reduce hospital admission in patients with type 2 diabetes mellitus.
Methods: A prospective randomized controlled study was conducted in patients with type 2 diabetes mellitus from February 1 to July
30, 2016. Patients in the control group (n=65) received the usual care while patients in the intervention group (n=62) received a
personalized pharmacotherapeutic care plan and diabetes education. The two groups were compared by repeated measure ANOVA at
3 and 6‐months with medication adherence (using Morisky medication adherence scale) and number of hospital admissions as the
main outcome variables.
Results: A total of 127 patients were included in the study. A marked and statistically significant increase in medication adherence
from baseline to 3 and 6 months were noted in the intervention group (increased from 9.2% at baseline to 61% at 6 month) compared
with the control group (increased from 13.2% at baseline (to 30.2% at 6 month; p-value<0.01). Furthermore, at the 6-month follow-up,
only 23 patients in MTM group with poorly controlled blood glucose levels resulted in hospital admissions compared to 48 patients in
non-MTM group, resulting in a 52.1% fewer hospital admissions (p< 0.001).
Conclusions: The findings of this study implied that pharmacist-led medication therapy management might improve medication
adherence and reduce number of hospitalizations in patients with type 2 diabetes mellitus. Hence, policies and guidelines should be in
place in order for clinical pharmacists to fully engage in patient care and improve the medication therapy outcomes.
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INTRODUCTION
Diabetes mellitus is a chronic devastating disease that,
despite recent advances in medical care and management,
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still precipitates substantial morbidity and long-term
complications.1 It is a growing chronic disease with a global
prevalence of 415 million, and this figure is expected to be
more than 642 million by the year 2040.2 In Ethiopia, the
number of patients living with diabetes is increasing in
alarming rate with a national prevalence close to 6.5%.3
The high prevalence and the chronic nature of the disease
necessitate the need for diabetes disease state
management. Many approaches are known to improve
diabetes disease control including effective screening,
management, regular monitoring and consistent follow up.4
Medication adherence, lifestyle modifications and regular
monitoring of blood glucose are some of the factors which
contribute to better health outcomes and can be
significantly affected by health education and counseling.5,6
It has been known, in the past decades, that medication
therapy management is associated with reduced mortality,
morbidity and increased health related quality of life.7 Yet,
there has been an increase in irrational use of medicines
with more than half of medicines prescribed and/or
dispensed inappropriately. In addition, more than half of
patients fail to adhere to their prescribed medicines.8
Consequently, the healthcare system suffers from a
number of health and economic losses.9 In recognition to
this problem, there has been a rising interest in
interdisciplinary healthcare approach involving all
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specialties of healthcare providers as an effective way of
improving medication adherence and overall health
outcomes.10 The role of pharmacists is expanding globally
from merely dispensing medications to involvement in
different patient care services and disease state
management.11-14 Medication therapy management
(MTM), one of the well-established roles of pharmacists,
could be used as one of the effective approaches to
improve adherence to anti-diabeic medications and health
outcomes.7,15 Furthermore, clinical pharmacists, with their
pharmacotherapeutic knowledge and patient centered
training, are uniquely positioned to educate, elaborate,
implement and monitor patients on medication therapies,
which ultimately results in better health outcomes.7,16-18
Cognizant of the global paradigm shift in pharmaceutical
education and practice, Public universities in Ethiopian
revised their undergraduate pharmacy curriculum in 2008
to be more patient focused and a limited number of
pharmacy schools also started a postgraduate course in
clinical pharmacy. Even though there has been an increase
in pharmacists’ involvement in patient care in Ethiopia,
their full potential and role in clinical practice is yet to be
explored.19,20 The present study has been conducted with
the objective of evaluating the effectiveness of
pharmacists-led MTM service on adherence and hospital
admission among patients with type 2 diabetes mellitus
who visited the diabetes illness follow-up care clinic of
University of Gondar Referral and Teaching Hospital
(UoGRTH), Ethiopia.
METHODS
Study design
A single-center, prospective randomized controlled study
was conducted to assess the effectiveness of pharmacistled MTM on improving medication adherence and hospital
admission in patients with type 2 diabetes mellitus who
visited the diabetes illness follow-up care clinic of UoGRTH
from February 1 to July 30, 2016. UoGRTH is located in
Gondar town, northwest Ethiopia. It is the only referral
center in the area with multiple specialized clinics including
pediatrics, surgery, gynecology, psychiatry, HIV care,
oncology, outpatient clinics, and a diabetes illness followup care clinic, which currently provides service for more
than 10, 000 diabetic patients on outpatient level annually.
Furthermore, the hospital also offers clinical pharmacy
services in various clinical sites including ambulatory care,
psychiatry, internal medicine and the drug information
center.
After receiving the usual care (defined in “intervention and
control” section) by the attending physician, all eligible and
consenting patients were provided with an interviewer
administered questionnaire so as to complete questions on
the socio‐demographic and baseline clinical characteristics.
Patients were then allocated randomly to either
intervention group or control group. Patients assigned to
the intervention group received, besides the usual care,
MTM services from one clinical pharmacist. This study was
approved by the ethical review committee of School of
pharmacy, University of Gondar with a reference number

of UoG-SoP/0319/2016. Written informed consent from all
participants were also gained before commencing the
study and patients’ information obtained was kept
confidential.
Patient selection
Patients who were at least 18 years of age, with a diagnosis
of type 2 diabetes; taking at least one long‐term
antidiabetic medication for a at least 3 months and having
regular visits (every month) to the hospital for follow-up
and medication refill were included while patients having
medical conditions rendering them mentally incapable to
participate (such as uncontrolled psychiatric illness, and
loss of consciousness due to acute complications) and
patients who were unable to communicate and understand
Amharic language were excluded from the study.
Control and intervention
Patients assigned to the control group received the usual
care provided in the diabetes clinic. It is a short (3–4
minutes) discussion with the attending physician regarding
their diagnosis and the importance of medication
adherence for the control of blood sugar level with
subsequent appointments. Patients allocated in the
intervention group received the usual care followed by
MTM, a group of analytical, educational, and monitoring
services to optimize therapeutic outcomes15, by the
pharmacist immediately after physician consultation. More
specifically, the clinical pharmacist utilized a personalized
approach and tailored to the specific needs of each patient.
The intervention (MTM) took an average time of 45
minutes. The clinical pharmacist reviewed the patient's
medication regimen, provided customized education and
training on the proper methods to take their medications
including dosage, frequency and special precautions as well
as education on health-promoting behaviors such as the
role of balanced diet, regular exercise, smoking cessation.
The pharmacist also tried to address patients’ concern
towards medications use and provided charge-free
telephone counselling throughout the study period. The
aim of the telephone conversation was to prevent the
occurrence of lost to follow up that could reduce the
number of patients the will stick to the in person scheduled
visit. Study participants were well informed that they can
contact anytime if they need any advice regarding their
medications and once a phone call received it would then
be recorded so as to know any change and anticipate any
challenge in the implementation of the study. Finally, all
patients were asked to teach back the information to
confirm understanding. Two consecutive follow-up visits
were scheduled for 3 months and 6 months for each
patient. To avoid inter-pharmacist variability, a single
clinical pharmacist conducted the baseline and subsequent
interventional sessions.
Outcome Measures
The primary outcome measures included the change of the
medication adherence from baseline to 3 months and 6
months for the control and intervention groups. Number of
all hospital admissions were also recorded during the study
period and compared between the two groups. Morisky
Medication Adherence Scale (MMAS‐8) was utilized for
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assessing self‐reported medication adherence owing to its
simplicity, ease of administration and low cost. MMAS‐8 is
an eight‐item adherence measurement tool which has been
proven to be reliable for assessment of medication
adherence in different patient populations including
diabetes mellitus and have a good concurrent and
predictive validity.21-24 MMAS‐8 scores can range from zero
to eight in integers. Using 6 as a cut‐off point, its sensitivity
of identifying patients with poor or good adherence was
estimated to be 93%.22
Statistical analysis
The data collected were entered into and analyzed using
Statistical Package for the Social Sciences (SPSS) software
version 21.0 for Windows (SPSS Inc., Chicago, IL). Data were
presented as mean (SD) or as percentages within groups.
Pearson’s chi-square and student’s sample t‐test was
employed to compare baseline characteristics of the two
groups. Mann–Whitney U‐tests were used for
non‐parametric variables and the differences in the change
of Morisky scores among the two groups were analyzed
using a repeated‐measures ANOVA along with
corresponding p-value (p<0.05) as cut off points for
determining statistical significance.

RESULTS
Out of 172 eligible patients recruited, 127 of them agreed
to participate and 45 excluded (29 declined to participate
after a detailed description of the study protocol, 9 patients
excluded due to uncontrolled psychiatric disease that
hindered them from fully participating in the study and the
rest 7 had not been contacted). The detailed flow of
patients through the study period is presented in Figure 1.
A total of 127 eligible participants were randomly assigned
into one of the two groups, with 62 patients allocated to
the pharmacist-led MTM group and 65 to the non-MTM
(control) group. Majority of patients in our study used
metformin with glibenclamide (glyburide) (49.5%) followed
by metformin only (40.2%). There were no statistically
significant differences between the two groups in
demographic and clinical parameters including mean age,
gender, and other functional variables (Table 1).
A marked and statistically significant increase in medication
adherence from baseline to 3 and 6 months were noted in
the MTM group (increased from 9.2% at baseline to 61% at
6 month) than the control or non-MTM group (increased
from 13.2% at baseline (to 30.2% at 6 month; p<0.01)
(Table 2). A significant difference in Morisky score were
also noted between different time points (p<0.001).

172 assessed for eligibility

Total number of patient excluded (N= 45)
Unable to be contacted (N= 7)
Mentally unstable (N= 9)
Refused to participate (N= 29)

127 patients randomly
allocated

Intervention group
(N= 62)

Control group
(N= 65)

Schedule of interventions
Physician (Every three months)
Clinical pharmacists (Every three months)
Telephone counselling (whenever necessary)

7 could not be contacted, 1 refused to
take medications suggested by the
physicians

Schedule of usual care
Physician (Every three months)

10 could not be contacted, 2 died

54 patients completed

53 patients completed

Figure 1. Flow of participants through the study
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Table 1. Patients demographics and clinical characteristics at baseline
Variable

MTM group
(n=54)
61.3 (11.4)

Age, mean (SD), years
Gender
Male
Female

Frequency
Non-MTM group
(n=53)
59.8 (13.5)

30 (55.5%)
24 (44.5%)
24.2 (1.8)
6.4 (1.9)

31 (58.5%)
22 (41.5%)
25.3 (2.1)
6.2 (2.1)

Urban
Rural

28 (51.8%)
26 (48.2%)

26 (49.1%)
27 (50.9%)

Unemployed
Employed

34 (62.9%)
20 (37.1%)

31 (58.5%)
22(41.5%)

2

Mean body mass index, kg/m (SD)
Duration of diabetes (years, SD)
Residence

Employment status

p-value
0.121
0.091

0.752
0.273

0.483

Educational status

0.064

Illiterate (unable to read and write)
23 (42.6%)
19 (35.8%)
Primary school
9 (16.7%)
13 (24.5%)
Secondary school
12 (22.2%)
10 (18.9%)
Collage/university
8 (14.8%)
11 (20.8%)
Average monthly income (in USD)
<75
29 (53.7%)
32 (60.4%)
75-150
18 (33.3%)
15 (28.3%)
>150
7 (13%)
6 (11.3%)
Antidiabetic medications used
Metformin
22 (40.8%)
21 (39.7%)
Metformin with glibenclamide (glyburide)
26 (48.1%)
27 (50.9%)
Insulin
6 (11.1%)
5 (9.4%)
Diabetic complications
Retinopathy
14 (25.9%)
11 (20.6%)
Neuropathy
13 (24.1%)
15 (28.3%)
Nephropathy
15 (27.8%)
10 (18.9%)
Cardiovascular disease
23 (42.6%)
27 (50.9%)
Abbreviations: MTM: medication therapy management; Non-MTM: Non-medication therapy management

At the 6-month follow-up, only 23 patients in MTM group
with poorly controlled blood sugar levels resulted in
hospital admissions compared to 48 patients in non-MTM
group, resulting in a 52.1% fewer hospital admissions
(p<0.001). A higher rate of hospitalization (at least one
hospitalization during the study period) was reported in
control group (48 out of 53 patients) than intervention
group (23 out of 54 patients) (Figure 2).
DISCUSSION
The involvement of pharmacists, as part of the
interdisciplinary healthcare team, in every step of the
medication use process has been shown to improve disease
state management and pharmacotherapy, patient

Figure 2. Number of hospital admissions for patients
during study period

0.321

0.581

0.762

adherence and overall health-related quality of life.25 To
the best of our knowledge, this is the first study to evaluate
the impact of pharmacist-led MTM service on medication
compliance and hospital admission in patients with type 2
diabetes in Ethiopia.
In our study, patients in both the intervention and control
groups demonstrated poor adherence to anti-diabetic
medications and high hospital admission rates at baseline.
This could be explained by the relatively low socioeconomic
and educational status of patients in our study. A study
conducted in Northwest Ethiopia by Abebe et al. identified
low educational status and dissatisfaction with the service
received at the diabetic clinic as the main predictors of
poor adherence to anti-diabetic medications.26 Patients
with low socioeconomic and educational status are less
likely to access education, and health care services
including medication refills on time, which may increase
patients’ difficulty in adhering to their treatment
regimens.27 Furthermore, it has been shown that nonadherent patients had a higher hospitalization and
mortality rate compared to adherent diabetic patients.28
The findings of the present study revealed a marked
increase in medication adherence and reduction in hospital
admission from baseline to 3 and 6 months in the
intervention group than the control group. Our findings are
similar to previous studies demonstrating the effect of
pharmacist interventions to improve medication
adherence.29-31 A systematic review of randomized clinical
studies conducted by Cutrona et al. to improve medication
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Table 2. Difference in level of adherence intervention and control groups at baseline, 3 and 6 months.
MTM (n=54)
Non-MTM (n=53)
Adherence (Morisky score)
Good
Poor
p-value
Good
Poor
At baseline
5 (9.2%)
49 (90.8%)
<0.001
7 (13.2%)
46 (86.8%)
3 months
16 (29.6%)
38 (70.4%)
0.020
11 (20.7%)
42 (79.3%)
6 months
33 (61%)
21 (39%)
<0.001
16 (30.2%)
37 (69.8%)

adherence reported that 5 out of 6 studies that measured a
customized pharmacist interventions significantly improved
medication adherence by 7% to 27%.32 Another study
conducted by Adepu et al. revealed that continuous
monthly education for 3 months tended to improve
adherence compared to a single educational session.33
Compared to the usual care, patients in the intervention
group showed greater reduction in hospital admission. This
may be due to the fact that the pharmacist adopted and
utilized a pharmaceutical care plan, which involved
preventing and resolving a number of medication therapy
problems which leads to acute complications and
subsequent hospital admissions such as hypoglycemia. A
number of similar studies also reported that number of
hospital admission and diabetic complication is minimized
by pharmacist-led patient counseling and self-care practice
training.34,35 Worldwide health care expenditures
associated with diabetes including the cost of
hospitalizations due to microvascular and macrovascular
complications in patients with diabetes mellitus were more
than 450 billion USD in 2011, accounting for about 10% of
the total healthcare expenditure for adults. Even though
there is a difference in the cost of treatment of diabetes
and
diabetes-related
complications
in
different
countries36,37, costs associated with the medications for
diabetes disease state management, outpatient
medications for diabetes related complications and the
hospitalizations remains the main cost drivers in countries
like Ethiopia. This is particularly important for developing
countries like Ethiopia, where the governments’ annual per
capita health care expenditure is less than USD 20 and
patients generally can’t afford to pay for the additional
costs associated with diabetes related hospitalizations.
Such costs could be minimized by reducing the number of
hospitalization through extensive pharmaceutical care
service, as evidenced by the findings of our study.

p-value
0.462
0.351
0.261

teaching hospital with patients having easy access to health
care facilities, relatively small sample size, and short followup period, caution should be exercised when generalizing
to other patients with diabetes mellitus. Furthermore, the
absence of a gold standard method to measure adherence
(we used a self-reported adherence measurement, which is
usually associated with recall and social desirability bias)
and inability to access HbA1c measurement in our setting
complicated assessment of the interventions provided.
Even with the above limitations, this study has significant
implications for improving the involvement of pharmacists
in patient care and health promotion in Ethiopia.
CONCLUSIONS
The findings of the present study implied that a pharmacistled MTM might improve medication adherence and reduce
number of hospitalizations in patients with type 2 diabetes
mellitus. Our study adds to the existing literature by
demonstrating the positive impact of pharmacist-led MTM
on medication adherence. Hence, policies and guidelines
should be in place in order for clinical pharmacists to fully
engage in patient care and improve the medication therapy
outcomes of patients with type 2 diabetes mellitus. Future
multicenter, prospective randomized controlled studies
recruiting a large number of sample from a diverse
population are warranted in order to confirm the
generalizability of our results.
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