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Objectives: The main objectives are: to evaluate the feasibility and effectiveness of a community-
pharmacy based medication therapy management programme; to explore patients’ experiences and
views towards medication therapy management service delivered by community pharmacists.
Research design and methods: A mixed-methods research design consisting of a pilot randomized con-
trolled trial embedded with qualitative study will be used in this study. The study consists of two phases:
a 6-month follow-up pilot randomized control trial (quantitative approach) to assess the feasibility and
effectiveness of a community pharmacy-based medication therapy management programme. The pri-
mary outcome is HbA1C and secondary outcomes include: clinical and health services utilization and pro-
cess measures, medication adherence, diabetes distress as well as satisfaction with care. Phase two
consists of an embedded qualitative study using semi-structured interviews to explore patients’ experi-
ences and views with the medication therapy management programme. Study data collection will be col-
lected between April 2021 and December 2021.
Ethics consideration: The study has been approved by institutional review boards from Princess Nourah
bent Abdulrahman University (Approval # 20–0240), King Fahad Medical City (Approval # 20-388E)
and Birmingham University (Approval # ERN_20-0768).
� 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

1.1. Introduction

Over the past couple of decades, pharmacists worldwide have
assumed a range of direct patient responsibilities such as medica-
tion prescribing, performing point of care diagnostic testing, emer-
gency medication refills, administering vaccination and medication
review programmes, with most of these services provided in the
community setting. (Amien et al., 2013; Mossialos et al., 2015;
Al-Saleh et al., 2017). Despite such evolution in the role of pharma-
cists, the community pharmacy practice in Saudi Arabia, albeit spo-
radic and limited new initiatives of patient-centred care services,
are still at a very nascent stage and in need of substantial upgrades.
(Al-Hassan, 2009a). In addition, increase in life expectancy of the
population and growing burden of non-communicable chronic dis-
eases and their risk factors are among the significant challenges
facing the Saudi’s healthcare system and healthcare professionals
across all specialities (World Health Organization, 2013).

Under the Vision 2030 (Saudi Vision 2030, 2016), the Saudi
healthcare system is undergoing a significant transition to adapt
to the epidemiological and demographic changes that impact its
citizens’ health and wellness. The Ministry of Health (MOH)

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jsps.2021.05.001&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jsps.2021.05.001
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:basmah.albabtain@outlook.com
https://doi.org/10.1016/j.jsps.2021.05.001
http://www.sciencedirect.com/science/journal/13190164
http://www.sciencedirect.com


B. Albabtain, Muhammad Abdul Hadi, G. Bawazeer et al. Saudi Pharmaceutical Journal 29 (2021) 706–712
launched several initiatives within the new healthcare models,
including persistent support for cross-cutting interventions to
enhance primary care services, continuity of care services, providing
value-based care and promoting integrated care at the appropriate
settings (Health sector transformation strategy, 2017). It is also
expected that pharmaceutical care services will switch from inpa-
tient to ambulatory and community setting (Alomi, 2017). Recently,
the MOH published the updated executive regulations (Ministry of
health, 2019) that allowed the provision of providing pharmaceutical
care services such as vaccination, vital signs assessment, health and
medical devices education. Furthermore, non-urgent care services
such as medication therapy management (MTM), minor illnesses
care, pharmaceutical consultations and compounding are among
the new interventions a community pharmacist can provide under
the updated regulations (Ministry of health 2019).

Extending community pharmacists’ roles could result in many
patient-related benefits, including improvement in the quality of
care, optimisation of drug therapy (Smith et al., 2011), decrease
in general practitioner workload and potential reduction in long-
term healthcare costs (Dunlop and Shaw, 2002; Giberson et al.,
2011). In addition, it will ease the pressure on governmental hos-
pitals and healthcare centres (Smith et al., 2011), which is one of
the key objectives of the healthcare reformation in Saudi Arabia.
Multiple studies from various countries have evaluated the impact
of community pharmacy-based medication review. Results from
these studies suggest that pharmacists have a significant role in
advancing patient health outcomes through different medication
review models (Bernsten et al., 2001; Mott et al., 2003; Planas
et al., 2012; Stewart et al., 2014; Jodar-Sanchez et al., 2015;
Tsuyuki et al., 2016; Cheema et al., 2018; Verdoorn et al., 2019;
Schulz et al., 2019). Likewise, community pharmacists in KSA are
easily accessible with a broad range of services (Al-Arifi, 2012).
Pharmacists are authorized to provide over-the-counter medica-
tion consultations, procuring prescription medications (Alfadl
et al., 2018, Al-Saleh et al., 2017) through e-services such as Was-
faty ‘‘My Prescription” (Wasfaty, 2020), vaccination and specialized
education such as diabetes education (Al Nahdi, 2018), however,
the depth and impact of such services are still at the initial stage.
For the vast majority of community pharmacists, their role in
direct patient care is still limited (Rasheed et al., 2019).

1.2. Medication therapy management programme

MTM is a distinct service or group of services that optimize
therapeutic outcomes for individual patients who are beneficiaries
of part D of Medicare health coverage enacted in 2003 in the Uni-
ted States (De Oliveira et al., 2010). Core elements of an MTM ser-
vice model encompasses the provision of medication therapy
review (MTR), personal medication record (PMR), medication-
related action plan (MAP), intervention and/or referral and docu-
mentation and follow-up (American Pharmacists Association and
the National Association of Chain Drug Stores Foundation, 2008).
The sequence and delivery of the core elements may be modified
to meet an individual patient’s needs. Recognition of the pharma-
cist as one of the providers of MTM under the Medicare Moderniza-
tion Act of 2003 (effective January 2006) represents a valuable
opportunity for community pharmacists to enhance patient care
and address the nationally recognized need to identify and resolve
medication therapy problems (American Pharmacists Association
and the National Association of Chain Drug Stores Foundation,
2008).

1.3. Study rational

Several studies (Al-Hassan, 2009b; Alanazi et al., 2016;
Al-Tannir et al., 2016; Nahid, 2016; Gillani et al., 2017; Alhaddad,
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2019; Rasheed et al., 2019) explored pharmacist’s preparedness
and attitudes towards direct patient care activities, but to our
knowledge there is no available evidence of establishing a MTM
service at the community level in Saudi Arabia. Therefore, there
is a need to demonstrate the benefits of a community
pharmacist-led medication review model through high-quality
study design. This paper presents protocol of a pilot randomized
controlled trial which will evaluate feasibility and effectiveness
of community-pharmacy based MTM service in Riyadh, Saudi Ara-
bic. We will adapt the MTM core elements to build a culturally rel-
evant service considering the unique healthcare structure in KSA
and patients’ values and perspectives. The results of this study will
illustrate the feasibility of implementing such services and affirm-
ing the role of the pharmacist as an integral member of primary
care services to maximize the quality of provided care.

1.4. Aim and objectives

This study has two main aims:

� To determine the effectiveness of a community-pharmacist-led
MTM programme in Saudi Arabia

� To explore patients’ views around their experiences with com-
munity pharmacist-led MTM programme.

To achieve these aims, three main objectives will guide this
project:

� To determine the impact of a pharmacist-led MTM service on
patient clinical and health services utilization outcomes.

� To assess a patient’s medication adherence, diabetes distress
and patient satisfaction of MTM service.

� To describe the feasibility of MTM service through process mea-
sures such as number and type of referrals, type and frequency
of services provided, number of visits/follow up per patient and
pharmacist consultation time.

2. Methods and analysis

2.1. Overall study design

A mixed-methods methodology with embedded study design
will be used to evaluate the effectiveness of community-
pharmacist-led MTM programme. The embedded design will con-
sist of two phases; a pilot randomized controlled trial (RCT) and
a qualitative study. The data from both quantitative and qualitative
components will be collected sequentially and independently. The
main question (effectiveness of the programme) requires a quanti-
tative approach and therefore it is the principal method while the
qualitative method will be used to explore patients’ experience and
views with the service and have a supportive role, helping to
understand and explain why and how the intervention works
and how the service can be improved. Because of the concept is
still new, we favored the use of mixed-methods to allow the gen-
eration of multiple data sets and perspectives, thus providing a
broader understanding than using either a qualitative or quantita-
tive approach alone. The use mixed-methods design also allowed
to answer different research questions within a single study.
(Hadi et al., 2013a; Hadi et al., 2013b; Hadi et al., 2014; Hadi and
Closs, 2016)

2.2. Setting

The study will be carried out at the Health Kingdom Community
Pharmacy (HKCP) in Riyadh City, KSA. HKCP is one of a medium-
sized-chain pharmacy group. The pharmacy is linked to a private
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Polyclinic Medical Center located east of Riyadh City that serves a
medium to upper middle-income population. The center comprises
of 19 clinics with a broad range of specialties, laboratory facility
and clientele across the spectrum of all age groups. The electronic
medical record system used in the center is Ministry of Communi-
cations and Information Technology (MCIT) has been designed by
Hospital Informations Management System (HIMS).

2.3. Phase one: The quantitative study

2.3.1. Study design
An open-label, two-arm, parallel-group, pilot RCT with a follow

up period of 6-months to examine potential impact of the inter-
vention. The two arms include an active arm where patients will
receive MTM service and a control arm where patients will receive
usual care. Since patients from both groups will attend the same
pharmacy, treatment contamination is highly plausible. A
cluster-randomized design could help resolve this issue, but this
is not applicable due to the complex intervention and the lack of
similar setup. We will try to minimize the potential contamination
risk by having two different pharmacists providing care, the
patients in the intervention group will receive the MTM service
from the MTM-trained pharmacist and patients in the usual care
will receive usual care from the store-based community
pharmacist.

2.3.2. Eligibility criteria
Patients will be selected according to the following eligibility

criteria:

2.3.2.1. Inclusion criteria.
� Age 18 years and older
� Patients with uncontrolled diabetes
� Male or female
� Prescribed at least three chronic medications.
� Provided informed consent.
� The patients should have a continuous active status with the
clinic (defined as having a record of at least one visit in the
six months before screening)

2.3.2.2. Exclusion criteria.
� Patients diagnosed with mental illness or dementia, and those
with significant cognitive impairment (score < 24 on the Mini-
Mental State Examination)

� Patients with unstable acute complications/illness or with
advanced illness as judged by the enrolling physician

� Patients with gestational diabetes
� Patients who cannot consent to take part in the study

2.3.3. Patients recruitment
All eligible patients attending the health care center within the

study period will be informed about the study by their physicians.
Posters describing the study will be posted inside clinics, and in the
lobby of the medical center. Information about the study objectives
and details will be explained to willing patients. Recruitment will
be conducted until the required number of patients are enrolled.

2.3.4. Randomization
Patients will be randomized in a 1:1 ratio to receive either MTM

service or usual care. Randomization will be provided by one of the
researchers not directly involved in patient care. An allocation
sequence will be generated on a computer-generated list of ran-
dom numbers to allocate patients to either group to avoid selection
bias. Sequentially numbered tamper-proof opaque sealed envel-
opes will be used to conceal sequence allocation.
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2.3.5. Blinding
Considering the nature of the intervention, patients and phar-

macists cannot be blinded. However, the researchers who respon-
sible for data collection and analysis will be blinded which will
reduce bias and increase fidelity.

2.3.6. Description and delivery of the study intervention
All patients will be followed for six months. During the study

period the patients in both arms will have one face to face visit
at baseline in addition to two follow up assessment points (at week
12 and 24). During the follow up the patients will be contacted by
phone for any hospitalization or ED visits and an updated medica-
tion list. Medical record will be accessed to obtain vitals and labo-
ratory data (glycosylated hemoglobin (HbA1c), lipid profile serum
creatinine (Scr) and albumin to creatinine ratio). Patients will also
be required to fill two questionnaires (medication adherence and
diabetes distress) at baseline visits and at the end of the study. A
satisfaction questionnaire will be administered at the end of study
to all study population. Fig. 1 shows the study design in the CON-
SORT flow diagram (Fig. 1).

2.3.6.1. Usual care (control). Patients randomized to the control arm
will receive the usual care provided by the community pharmacist
during the routine dispensing of medications. Two follow-up calls,
one each at three months and six months will be arranged to
obtain information as described above. Patients in this arm will
continue to visit the pharmacy to fill prescriptions without further
intervention and no restriction on contacting the pharmacist for
advice, should they wish to.

2.3.6.2. Description of the intervention (MTM programme). Patients
randomized to the MTM arm will receive a total of 7 visits (at week
0, 4, 8, 12, 16, 20 and 24). Initial face to face visit with the MTM-
pharmacist to complete a comprehensive medication review and
to fill the baseline questionnaires. At the end of the session, the
patient will receive a personalized medication record that will
include all their medications by name, indication, direction and
special instruction. The patient will also receive a medication-
related action plan (MAP) as agreed upon with the MTM pharma-
cist to resolve identified drug related problems (DRP). Patients will
also receive a monthly follow up by phone (10–20 mins duration)
to provide support. Phone calls time and date will be agreed upon
with the patient. Additional clinic visits/phone calls will be
arranged based on patient’s need. During the follow up encounters,
the pharmacist will assess patient’s understanding of their medica-
tions, review medications and home monitoring (blood glucose,
blood pressure, etc), if applicable, identify and resolve any new
DRPs and provide additional education if needed. Pharmacist will
document patient visits, phone calls in the patient medical record
(MCIT).

2.3.6.3. Plan of contact for those who do not attend. Patients who do
not answer, will be contacted for up to 3 times. If the person does
not respond, they will be considered lost to follow-up.

2.3.7. Outcomes
The primary outcome

� Change in HbA1C (%) from baseline at 6-months

Secondary outcomes

� Degree of changes in clinical parameters (lipid profile, blood
pressure, albumin-to- creatinine ratio and Scr) and health ser-
vices utilization parameters (number and reasons for hospital
admission or Emergency Department (ED) visits)



Fig. 1. Consort flow diagram of the study design.

Table 1
Outcome measures and scales.

Outcome measures Scales

Clinical parameters � HA1c (%)
� Blood pressure (BP) (mmHg)
� Lipid profile (mg/dL)
� Scr (mg/dL)
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� Process measures (number of visits/FU per patient, pharmacist
consultation time per patient, number and type of referrals,
number and type of drug related problems)

� Patient medication adherence, diabetes distress and patient sat-
isfaction with pharmacist services

Table 1 shows the scales used to measure these outcomes.

� Albumin-to- creatinine ratio (ACR)
(mg/g)

Process Measures � Number of visits/FU per patient
� Pharmacist consultation time per
patient (minutes)

� Number and type of referrals (to
dietitian, podiatrist, ophthalmologist)

� Number and type of drug related
problems

Health services utilization Number and reasons for hospitalization
or ED during the study period

Patient medication adherence
(Arabic version)

The Medication Adherence Report Scale
(MARS-5) (Horne et al., 1999)

Diabetes distress (Arabic version) Diabetes Distress Scale (DDS) (Polonsky
et al., 2005)

Patient satisfaction with
pharmacist service (Arabic
version)

Patient Satisfaction with Pharmacist
Services Questionnaire 2.0 (PSPSQ2.0)
(Sakharkar et al., 2015)
2.3.8. Data collection
Data will be collected using pre-designed and piloted data col-

lection sheets. Demographic characteristics, medical history, past
and current medications, vitals, lab tests and outcomes of interest
for all patients will be collected by the pharmacist and the princi-
pal researcher at baseline, 3, and 6 months.

2.3.9. Questionnaire tools
Three self-administered questionnaires will be used. Medica-

tion adherence will be assessed with Medication Adherence Rating
Scale (MARS) (Horne et al., 1999). The questionnaire consists of five
items and has good validity and reliability across different long-
term conditions including diabetes (McAdam-Marx et al., 2014;
Wei et al., 2017; Owiredua et al., 2018). The Arabic translations
709
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of MARS have proved to be valid and reliable (Alsous et al., 2017).
Permission was taken and an agreement with the originator was
signed to ensure lawful use of the questionnaire.

Diabetes Distress Survey (DDS) (Polonsky et al., 2005) which is a
17-item questionnaire, will be used to assess the level of emotional
distress experienced by the patient. The Arabic version of DDS was
found to be a psychometrically soundmeasure to evaluate diabetes
distress among Arab patients with diabetes mellitus (Darawad
et al., 2017).

Patient Satisfaction with Pharmacist Services Questionnaire
(PSPSQ 2.0) developed by Sakharkar et al. (2015) will be used to
evaluate patient satisfaction. It is a valid and reliable questionnaire
and consists of 20-items related to three domains. It will be used to
measure patients’ satisfaction with the pharmacist-led service con-
ducted among patients with diabetes. (Hassali et al., 2018). Since
no Arabic version is available, a translation and cross-cultural
adaptation will be carried out during the course of this study. A
non-commercial license agreement was signed with the original
author to enable the use of PSPSQ 2.0 in this research project.
2.3.10. Data management
There will be two data management stages to ensure the pri-

vacy and accuracy of the study data. First, the principal researcher
will enter all data into an electronic datasheet in a password-
protected server. Second, another member of the research team
will confirm and double-check data entry for any potential errors
during input. Patients will be coded as numbers, the code key will
be saved as a password protected document.
2.3.11. Sample size
Sample size calculation was based on previous research and

Cohen’s power tables. The following parameters were considered
to calculate the sample size: an effect size of 0.5 in HbA1c at
6 months between the two groups (Wubben and Vivian, 2008)
with 80% power at the 5% two-sided significance level. A sample
size of 128 patients (64 in each arm) is estimated. Considering a
20% attrition rate, a total sample of 160 (80 patients in each arm)
is needed.
2.3.11.1. Statistical analysis. All statistical analyses will be per-
formed using IBM Statistical Package for Social Sciences SPSS to
analyze data collected at baseline, 3, and 6 months for both groups.
The data will be checked and coded numerically and entered
directly in the SPSS. Blinded assessors will analyze all outcomes.
A strict intention to treat (ITT) approach will be followed in the
analysis to avoid withdrawal bias. For missing data, variable impu-
tation will be used. Continuous normally distributed variables will
be compared using appropriate test and reported as means (stan-
dard deviations), whereas non-normally distributed variables will
be reported as medians (interquartile range). Categorical variables
will be compared using appropriate test and reported as numbers
(percentages).
2.4. Phase two: The qualitative study

2.4.1. Study design
An individual face-to-face semi-structured interview will be

conducted with a sample from patients who were randomized to
the intervention arm (MTM group) to explore their experience
with the programme. It is noteworthy that the qualitative study
will not contribute towards answering the effectiveness question
(the primary aim of the study); rather, it will help to understand
and explain how the intervention work.
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2.4.2. Patients recruitment and eligibility criteria
As mentioned earlier, an embedded design will be used for this

study, and therefore, the process of patient recruitment for the
qualitative phase is nested within the recruitment process for the
quantitative phase. The sampling frame consists of patients who
satisfy the inclusion/exclusion criteria and indicate their willing-
ness to continue with the qualitative part. The principal researcher
and the patient will decide on the date and time of the interview.

2.4.3. Inclusion criteria
Patients who completed the 6-months MTM programme

2.4.4. Exclusion criteria
Patients not willing to participate in interview.

2.4.5. Description and delivery of the interview
All interviews will be conducted by the first author face to face

in the clinic. Each interview will last between 20 and 45 min.
Patients will be interviewed within two weeks after completing
the MTM programme.

At the beginning of the interview, the purpose of the interview,
measures taken to ensure confidentiality, the format and the
expected length of the interview will be clarified and explained
to the patient. Permission will be also obtained to audio record
the interview. If the patient agrees, a written consent form will
be obtained. The interviews will be audio taped using two digital
audio recorders.

A semi-structured topic guide will be used to ensure uniformity,
based on the literature review and study objectives. Topic guide
was designed to cover the following areas: expectations from the
service; efficacy of the service (did it help? How?); quality of the
service; interaction with pharmacist (time given for consultation,
engaging patient in discussion and designing of therapeutic plan,
listening to and understanding the problem); their opinion in the
role of pharmacist in MTM programme; and overall satisfaction
(experience compared to other services in past, aspects of the ser-
vice which need improvement etc.). Patient will also be given the
chance to express any additional views at the end of the interview.

2.4.6. Data management
After each interview, data from both audio recorders will be

transferred to a password protected server. Once transferred, the
audio recordings will be deleted from both recorders. All inter-
views will be transcribed verbatim by a professional transcribing
office and the audio files will be uploaded to a secure online server,
which will be only accessible to the assigned transcriber. All inter-
views will be transcribed by a single transcriber. Once transcrip-
tions are received, the principal researcher will listen to the
audio recordings to check the transcriptions for accuracy.

2.4.7. Sample size
In the qualitative part of the study, data saturation or informa-

tional redundancy will guide sample size (Lincoln and Guba, 1985).
The principal researcher will continue to interview patients until
no new information is emerging during the interviews.

2.4.8. Qualitative data analysis
For this study, thematic analysis will be used to obtain various

perspectives on the research question related to the explore
patients’ views around their experiences with the community
pharmacist-led MTM programme. Thematic analysis is a method
used for ‘identifying, analysing, and reporting patterns (themes)
within the data’. The strategies will be used for the analysis largely
followed the approach proposed by Braun and Clarke (2006). Braun
and Clarke approach is systematically and explicitly apply the prin-
ciples of undertaking qualitative analysis to a series of intercon-
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nected stages that guide the process. Braun and Clarke (2006) point
out that patterns are identified through a rigorous process of data
familiarisation, data coding and theme searching, revision, defining
and naming and finally report development (Braun and Clarke,
2006)
2.5. Consent form

Verbal and written consent will be obtained from all patients by
the research coordinator before randomization. Since there are two
phases of the study, two patient information sheets with consents
forms, one general and one specifically for the qualitative phase,
were developed to provide patients with the necessary information
to make an informed decision whether to participate in the
research. Patients will be reminded that they are free to withdraw
at any time, and that their data will be stored securely and anony-
mously. For physicians who will participate in the management
should have verbal consent.
2.6. Patient confidentiality and data security

All necessary measures will be taken to ensure the confidential-
ity of study patients and data protection. Access to data will be
under strict privacy and security throughout the study duration,
publication and at any public presentation. Only individuals autho-
rized by the principal researcher will allow access to the study
database.
3. Discussion

The study protocol is developed as a mixed methods approach
to illustrate the feasibility and challenges associated with an
implement new programme in Saudi community pharmacy set-
ting. The study aims to assess the effectiveness of providing
MTM by community pharmacists and explore patients’ views
around their experiences with the programme.

We anticipate that the evidence generated from this study will
help to affirm the role of the pharmacist as an integral member of
primary care services to maximize the quality of provided care and
to develop a framework for MTM service that matches the specific
needs of the people in Saudi Arabia. The study will also provide evi-
dence on the impact of providing extended patient-centred care
activities; particularly to control chronic diseases, improve com-
munity health, and build the capacity to fill the gap in primary
health care services.

Development and implementation of a community pharmacist-
led MTM programme will not help improve patient outcomes for
patients with diabetes but also will provide robust evidence to fur-
ther develop various community pharmacist-led innovative ser-
vices in Saudi Arabia. Strengthening of community pharmacy
services is an integral part of the Saudi Vision 2030 for the trans-
formation of healthcare with an aim of shifting pharmaceutical
care services from inpatient to community settings. Developing
robust research evidence is critical in ensuring suitability of such
services that is why both quantitative and qualitive will be used
in this study.
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