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Impact of a community
pharmacy-based medication
therapy management program
on clinical and humanistic
outcomes in patients

with uncontrolled diabetes:

a randomised controlled trial

Basmah Albabtain!, Ghada Bawazeer?, Vibhu Paudyal®?°, Ejaz Cheema®*,
Abdulaziz Algahtani®, Ahmed Bahatheq®, Malcolm J. Price”:® & Muhammad Abdul Hadi®"™*

This study was aimed to evaluate the impact of community pharmacy (CP)-based medication therapy
management (MTM) program on clinical and humanistic outcomes in patients with uncontrolled
diabetes. An open label, parallel-group randomised controlled trial was undertaken at a community
pharmacy in Riyadh city, Kingdom of Saudi Arabia. Patients with a diagnosis of uncontrolled diabetes
(HbA1c of = 8%) meeting the eligibility criteria were randomised to receive either the MTM programme
provided by pharmacists or standard care. The primary outcome was change in HbAlc over 6 months.
Secondary outcomes included: changes in clinical parameters (blood pressure (BP), lipid profile,
serum creatinine (SCr) and albumin-to- creatinine ratio (ACR)), types of drug-related problems (DRPs),
health service utilization (HSU), adherence, diabetes distress and overall patient satisfaction with the
service at 6-month. A sufficiently powered sample of 160 participants with a mean age was 50 years
(SD +11.9) was recruited. The majority of the patients (68.1%) were male and had diabetes for more
than eight years [IQR 3, 14]. After adjusting for baseline HbAlc, compared to the control group, the
mean HbA1c level was 0.02% (p=0.929) and 0.2% (p=0.47) lower in the intervention arm at 3-month
and 6-month respectively. However, these differences were not statistically significant. Nonetheless,
within each arm, there was a significant improvement in HbAlc from baseline. Furthermore, the
intervention arm demonstrated improvement in BP control (SBP lowered by 3.2 mmHg (p=0.05)

and DBP lowered by 3.8 mmHg (p =0.008)). During the study period, none of the participantsin

the intervention group reported hospitalization or ER visits compared to 14 patients in the control
group [OR 0.069 (95% CI 0.004, 1.3)]. Patient satisfaction as measured by Patient Satisfaction with
Pharmacist Services Questionnaire 2.0 (PSPSQ 2.0) was significantly higher among MTM program
participants compared to standard care (p=0.00001). Patients in the MTM program were eight

times more likely to be adherent compared to the patients in the standard care [OR 7.89 (95% Cl
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3.6, 17.4)]. MTM program metrics showed that per patient, the pharmacists spent a median of 35
[1QR 30, 44.5] minutes at the initial visit and 20 [IQR 10, 25] minutes during the 6-month visit. The
number of DRPs had significantly dropped in the intervention arm at 3 and 6-month (p=0.0001). In
conclusion, CP-based MTM program can improve health outcomes and prevent hospitalisations in
patients with diabetes. These findings support the implementation of CP-based MTM services for
patients with diabetes in the Kingdom of Saudi Arabia.

Keywords Medication review program, Community pharmacy, Pharmacist, Randomized controlled trial

Community pharmacies (CPs) are one of the most accessible healthcare settings'. For example, in the UK,
approximately 90% of the public live within 20-min walk of a community pharmacy (CP). These pharmacies are
strategically distributed, often located in areas with higher levels of deprivation, ensuring that a large number of
people have access to their services’. In the past decade, community pharmacists have emerged as a focal point
for the modernization of primary and community healthcare services*. Literature demonstrates that expand-
ing the roles of community pharmacists resulted in numerous patient-related benefits including improving the
standard of care, optimising medicines use, reducing the workload of general practitioners (GPs), and lowering
the cost of long-term healthcare, drug-related problems (DRPs) and hospital readmissions®>°.

Medication therapy management (MTM) is a patient-centered pharmaceutical care inspired cognitive
service delivered by the pharmacist with the aim of optimizing therapeutic outcomes through efficient drug
management’. It was officially recognized in the Medicare Prescription Drug, Improvement and Modernization
Act (MMA) approved by the US Congress in 2003%. MTM consists of five core elements’: medication therapy
review (MTR), personal medication record (PMR), medication-related action plan (MAP), intervention and/or
referral and documentation and follow-up. MTM was introduced as a program intervention for chronic disease
patients, showing a significant improvement in clinical and healthcare utilisation outcomes’.

The practice of CP in Kingdom of Saudi Arabia (KSA) until now is primarily a commercial endeavour, with a
focus on selling and dispensing of medications'’. In line with the transformation agenda set under the umbrella
of the Saudi Vision 2030, there has been great emphasis on shifting most pharmaceutical care services from
inpatient to ambulatory care. This expanded role of ambulatory care (including community practice) is gaining
traction and providing support for innovative pharmacy services®.

In parallel, the 2019 new regulatory changes have enabled community pharmacists in KSA to provide more
direct patient care functions, thereby encouraging CP contributions to Saudi society’s health and wellbeing and
assisting them in taking on more responsibilities within the overall delivery of health care!'~!?. There have been
some initiatives in delivering patient-oriented services'*'*>, however, such activities are still individualized and
dispersed efforts*16-20,

This study comes at a time when there is growing emphasis on improving the quality of healthcare delivery
in the KSA. This paper describes the development, implementation, and evaluation of a community-pharmacy-
based MTM program. The aim of this study was to assess the effectiveness of the CP-based MTM program, first
of its kind in the KSA, compared with standard care in improving patient healthcare outcomes.

Method

Study protocol and registration

The trial protocol is available and has been published?! and registered on 09-12-2022 with the International
Standard Randomised Controlled Trial Network (ISRCTN) (ISRCTN60703981, https://doi.org/10.1186/ISRCT
N60703981 )%,

Ethical approval

This study obtained ethical approvals from the Ethical Review Boards at University of Birmingham (Approval #
ERN_20-0768), Princess Nourah bent Abdulrahman University (Approval # 20-0240) and King Fahad Medical
City (Approval # 20-388E). In addition, site owner (Innova Saudi Health Care Company) provided approval to
participate in the study. All participants signed informed consent. This study was conducted in accordance with
CONSORT guidelines®.

Study Design

This study is part of a large mixed-methods study with an embedded design, a randomised controlled study
(RCT) embedded with qualitative interviews. The RCT study was set up as a randomised, 6-month, 2-arm,
open-label, parallel-group, investigation. The two arms included an active arm where participants received the
MTM program and a control arm where participants received standard care. The study was conducted between
April 2021 and June 2022.

Setting

The research was carried out at a CP adjacent to a medical center in a neighbourhood just east of Riyadh City. The
medical center has 19 out-patient clinics covering a wide range of specialties. It has its own laboratory services as
well as an electronic health record system for patients for the purpose of brief documentation and billing. Within
the pharmacy, a private room was set aside for the MTM program. A collaborative agreement was signed after
introducing the project to the physicians at the center.
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Patient recruitment

All eligible patients who visited the medical center during the study period were informed about the study by
their physicians during patient consultations. Posters describing the service were displayed inside the clinics
and in the lobby of medical center, as well as, the front of pharmacy counter. The patients were screened for
eligibility by a research pharmacist (not involved in patient care) according to the following eligibility criteria:

Inclusion criteria

Adult patients with uncontrolled diabetes (defined as having glycated haemoglobin blood (HbA1c)>8%), able
to speak either Arabic or English, able to provide informed consent and with a continuous active status with the
medical center (defined as having a record of at least one visit in the 6-month before screening).

Exclusion criteria
Patients with severe mental illness or dementia or significant cognitive impairment and patients with unstable
acute complications/illness requiring hospitalisation or gestational diabetes were excluded.

Intervention group

The MTM was performed by a certified ambulatory care pharmacist (GB and AQ). To ensure that the pharmacists
worked similarly, the service process was carried out in a structured way with framework compiled from the
American Pharmacists Association and the National Association of Chain Drug Stores Foundation framework
for implementing effective MTM services in a CP setting’.

The MTM arm received the five core elements of MTM; Initial face to face visit with the MTM-pharmacist
to conduct a comprehensive medication review (CMR), a personalized medication record (PMR), medication-
related action plan (MAP) and referral to other healthcare services if needed.

Follow-up visits were scheduled at week 4, 8, 16 and 20 either by phone calls or clinic visits, in addition to the
3-month and 6-month visits. During these visits, pharmacists assessed patient understanding of their medica-
tions, reviewed medications and home monitoring data (blood glucose, blood pressure), if applicable, identified
and resolved any new DRPs, provided an additional education session and refereed patients to healthcare provid-
ers, if needed. Pharmacist documented patient visits and phone calls in the patients’ medical record.

Control group

In this study, we chose to offer what we believed to be a reasonable standard of care that should be provided by
community pharmacists to the target population, rather than just the usual care. The standard of care in the
study providing education on newly dispensed medications, advice on minor ailments, regularly answer patient
questions and provide education about healthy lifestyle. All patients had unrestricted access to the pharmacist
for advice duirng the whole study period. The control group received no intervention related other than the
mentioned education.

Outcomes measures

The primary outcome for this study was change in HbAlc (%) from baseline. Secondary outcomes included
assessment of clinical parameters, health services utilization, MTM metrics (such as pharmacist consultation
time per participant, number of follow up visits, number and types of DRPs, and number of referrals), patient
medication adherence, diabetes distress, and patient satisfaction with pharmacist services. The outcomes were
assessed at baseline, 3 and 6-month. Table 1 summarizes the study outcomes measures and scales used. All par-
ticipants had one face-to-face visit at baseline and two follow-up assessment visits, at weeks 12 and 24. During
these encounters, data on HbA ¢, lipid profile, blood pressure, and healthcare utilization were obtained from the

Outcome measures

Scale

Clinical parameters

Including: HbAlc (%), blood pressure (BP) (mmHg) include SBP and DBP, lipid profile
(mg/dL) including LDL, TC and TG, Albumin-to- creatinine ratio (ACR) (mg/g) and
Serum creatinine (SCr) (mg/dL)

MTM program metrics

Including: number of patient visits, number and type of referrals and pharmacist
consultation time per participant (minutes)

DRPs

Number and types of DRPs defined by Cipolle, Strand, and Morley (1998), which are: need
additional drug, drug without indication, adverse drug reaction, ineffective drug, high dose,
low dose and noncompliance?”

Health services utilization

Number and reasons for hospitalization or ED during the study period

Patient medication adherence

Using the MARS-5, scored using a 5-point Likert scale. Scores ranging from 5 to 25,
where higher scores indicate higher levels of reported adherence. The cut-off point is 24
(adhere >24)*

Diabetes distress (DDS)

Using the DDS, scored using a 6-point Likert scale, Scores ranging from 1 to 6, where
higher score indicates higher distress level. Categorized to little or no distress < 2.0,
moderate distress 2.0 -2.9 and high distress > 3.0

Patient satisfaction with pharmacist services

Using the PSPSQ2.0, scored using a 4-point Likert scale. Scores ranging from 1 to 4, where
higher scores indicate higher levels of reported satisfaction®®

Table 1. Outcome measures and scales.
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patient and the medical records. Furthermore, all patients completed the Medication Adherence Report Scale
(MARS-5)* and Diabetes Distress Scale (DDS)*) at baseline and the end of the study. Patient Satisfaction was
assessed using Patient Satisfaction with Pharmacist Services Questionnaire 2.0 (PSPSQ 2.0)** administered at
the end of study.

Sample size

Initially, the sample size was calculated using Cohen’s power table?® as described in the study protocol*'. However,
reviewer’s comments led to a change in the methods of analysis for the primary and other continuous outcomes.
Consequently, a new power calculation was performed retrospectively. Assuming standard deviations of HbAlc
of 1.5, and correlations between HbA1c measurements within participant of 0.5, significance level set at 5%, a
study with 64 participants in each arm gave ~80% power to detect a mean difference of 0.6 in HbAlc. However, a
sample of 160 patients was assumed to be enough to compensate for a 20% attrition rate.

Randomization

Randomization was provided by an independent statistician not involved in the study. Consenting participants
were randomized in a 1:1 ratio to either MTM services or control group. Recruitment was conducted until the
required number of participants were enrolled. An allocation sequence was based on a computer-generated list
of random numbers and sequentially numbered tamper-proof opaque sealed envelopes were used to conceal
sequence allocation.

Blinding

Neither patients nor pharmacists delivering the intervention were blinded due to the nature and characteristic
of the intervention. However, the data collection process was double-checked by two researchers and data
analysis were performed by an independent blinded statistician. Physicians who referred the patients to the
MTM program were not informed about the patients’ randomization.

Statistical analysis

All analyses were conducted using Stata/SE 17 to analyse the impact of the intervention by comparing baseline,
3- and 6-month changes in HbAlc between the intervention and control group. Data were analysed according
to the “intention-to-treat” principle.

In the baseline characteristics table outcomes for count and categorical variables were compared using Chi-
square tests and reported as numbers and percentages. While the continuous variables were analysed using
t-tests if normally distributed data and reported as means (standard deviation (SD)) and Mann Whitney test if
non-normally distributed data and reported as medians (interquartile range (IQR)). P-values with two-tailed
significance levels of 0.05 were used.

To allow for a varying treatment effect over time, a time by treatment interaction parameter was included in
the model as standard (estimates of differences between groups at the relevant time will be taken from the model
including this interaction parameter).

For continuous outcomes the difference between group means and associated confidence intervals at each
time point were estimated using a mixed effects linear regression model allowing for repeated measurements
at 3-month and 6-month assessment times and adjusting for baseline score. Parameters allowing for treatment
group, baseline score, and time were included as fixed effects with a random effect for participant. A time by
treatment interaction term is included with a p-value based on a likelihood ratio test. Heavily positively skewed
outcomes (SBP, ACR, TG and Scr) were (natural) log transformed. All models were fit using maximum likelihood
estimation with robust standard errors. Logistic regression was used for binary variable (MARS-5 questionnaire)
and ordinal logistic regression was used to measure more than two categories (DDS questionnaires). Additionally,
Firth-type logistic regression was used for healthcare utilization due to the small number of events.

Results

Recruitment and follow-up

A total of 661 patients were screened for eligibility. Three hundred fifty-seven eligible patients were contacted for
recruitment. One hundred ninety-seven did not respond, leaving 160 patients agreeing to participate who were
randomly assigned to the control group (standard of care) or the intervention group (MTM program). Recruit-
ment continued over 19-weeks (from April 13, 2021 to September 8, 2021). The data were collected from April
2021 to June 2022 (14-month period). Of the intervention group, 65 (81.25%) of the participants completed all
follow-up visits and 64 (80%) of the participants completed all follow-up visits in the control group. Patients’
recruitment and flow throughout the study are shown in Fig. 1.

Baseline characteristics

Table 2 shows the socio-demographic and clinical characteristics of participants at baseline. Overall participants
had comparable sociodemographic characteristics at the point of recruitment between the two arms. The majority
of participants were male [109 (68.1%)], mean age in both groups was 50 (SD £ 11.9) years, a median duration
of diabetes of 8 [IQR 3, 14] years, and HbAlc 9.8% [IQR 8.9, 11.2]. Per participant, the median number of
medications prescribed was 5 [IQR 3, 7].
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Screened Assessed for eligibility
(n=661)
Excluded: not meeting
l _—> inclusion criteria (n=304)

Contacted the eligible patients for
recruitment

(n=357)
[ Enrollment ]
) Excluded: declined to
participate (n=197)
Randomized
(n=160)

loss to follow up (n=8):

-Moved outside Riyadh (n=1)
-Travelled for work (n=1)
-Didn't like to continue (n=1)
-Travelled back home (n=2)
-Changed insurance coverage
(n=3)

loss to follow up (n=12):
Allocated to Standard of care

group (baseline) (n=80)

Allocated to MTM program

group (baseﬁne) (n:80) EM02V)8d outside Riyadh

n=

-Travelled for work (n=2)
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(n=3)
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—
«——

1t assessment follow up visit 15t assessment follow up visit

loss to follow up (n=7):

-Travelled for work (n=4)
-Didn't like to continue (n=2)
-Changed insurance coverage
(n=1)

(n=72) (n=68) loss to follow up (n=4)
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}

Analysis (ITT)

!

Analysis (ITT)

Analysis

Figure 1. Consort flow diagram of the study design.

Clinical outcomes
Primary outcome (glycated haemoglobin blood)
There was no evidence of a treatment-time interaction for HbAlc. Both the intervention and control groups
experienced reductions in HbAlc levels. After adjusting for baseline HbAlc, the mean HbAlc level in the
intervention arm was 0.02% (95% CI, 0.6 — 0.5, P=0.929) lower compared to the control arm at 3-month and
0.2% (95% CI, -0.8 - 0.3, P=0.47) lower at 6-month. However, there was a significant reduction in the HbAlc in
the intervention arm at 6-month visit compared to the baseline visit (from mean +(SD) 10.3+(1.9) to 8.6 +(1.7),
p<0.0001).

In addition, more individuals in the intervention group (11 (15.3%)) than in the control group (8 (11.8%))
achieved a HbAlc of 7% or lower at 3-month follow-up (p=0.544). At 6-month, the participants achieving
HbAlc of <7% in both arms were similar (intervention group 9 (13.9%) and control group (9 (14.1%), p=0.972).

Secondary outcomes

There was a significant reduction in systolic and diastolic blood pressure readings at 6-month in the intervention
group compared to the control group (-3.2; 95% CI, -6.4 - 0.0 and -3.8; 95% CI, -6.6 - -1.0), respectively. For renal
parameter, there was a significant reduction in SCr readings at 6-month in the intervention group compared to
the control group (-9.6; 95% CI, -16.4 - -2.3). For lipid and ACR despite significant missing values in some out-
comes, there was a trend towards lower levels in the intervention arm compared to the control arm at 6-month;
however, evidence was uncertain. There was evidence of a treatment-time interaction for the outcomes of DBP,
SBP, and Scr. There was no evidence of an interaction for LDL, TC, ACR and TG. Table 3 and Figs. 2 and 3 sum-
marize the impact of the MTM program on specified clinical outcomes at 3- and 6-month assessment points.

MTM metrics

Consultation time

The median consultation time pharmacists spent with each patient varied based on study time point. At baseline
the mean time was longer since the first visits require comprehensive medication review. However, in the two
follow up visits, the encounter went faster (Table 4).
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Sociodemographic characteristics Control group (n=80) | Intervention group (n=80) | p- value
Gender, n (%)

Male 52 (65%) 57 (71.3%) 0.396
Female 28 (35%) 23 (28.8%)

Age (year), mean + (SD) 50.2+(11.7) 49.9+(12.3) 0.8851
Nationality, n (%)

Saudi 28 (35%) 25 (31.3%) 0.614
Non- Saudi 52 (65%) 55 (68.8%)

Smoking status, n (%)

Never smoker 46 (57.5%) 54 (67.5%)

Ex-smoker 12 (15%) 8 (10%) 0399
Current smoker 22 (27.5%) 18 (22.5%)

Education, n (%)

Illiterate 10 (12.5%) 7 (8.8%)

Elementary 17 (21.3%) 17 (21.3%)

Intermediate 17 (21.3%) 18 (22.5%) 0740
Diploma/high school 21 (26.3%) 17 (21.3%)

Bachelor’s degree or higher 15 (18.8%) 21 (26.3%)

Income range (SR), n (%)

<5000 24 (30%) 27 (33.8%)

5000-< 10,000 20 (25%) 20 (25%) 0.890
10,000- < 15,000 21 (26.3%) 17 (21.3%)

=>15,000 15 (18.8%) 16 (20%)

Insurance coverage, n (%)

Governmental 10 (12.5%) 8 (10%) 0538
Insurance company 40 (50%) 47 (58.8%)

None 30 (37.5%) 25 (31.3)

BMI (kg/m2), median [IQR] 29.8 [26.3, 34.3] 29.63 [25.6, 33] 0.329
Diet habit,

Follow diet 10 (12.5%) 16 (20%) 0186
No regular diet 57 (71.3%) 46 (57.5%)

Not sure 13 (16.3%) 18 (22.5%)

Physical activities,

Inactive 46 (57.5%) 37 (46.3%)

Moderate 22 (27.5%) 32 (40%) 0.238
Highly active 12 (15%) 11 (13.8%)

Family history,

None 16 (20%) 18 (22.5%)

DM 19 (23.8%) 24 (30%)

HTN 2 (2.5%) 3(3.8%) 0.871
DM & HTN 14 (17.5%) 11 (13.8%)

DM & DLD 5(6.3%) 3 (3.75%)

HTN & DLD 1(1.3%) 2 (2.5%)

DM, HTN &DLD 23 (28.8%) 19 (23.75%)

MARS-5,

Not adhere 60 (75%) 58 (72.5%) 0.719
Adhere 20 (25%) 22 (27.5%)

DDS,

<2.0 (little or no distress) 20 (25%) 21 (26.3%) 0.384
2.0 -2.9 (moderate distress) 35 (43.8%) 27 (33.8%)

>3.0 (high distress) 25 (31.3%) 32 (40%)

HbAlc (%), median [IQR] 9.9% [8.8,10.9] 9.6% [8.9,11.7] 0.725
RBG mg/dl, median [IQR] 197.5 [147, 265] 192 [134, 310] 0.967
FBG mg/dl, median [IQR] 240.25 [170.2, 294] 2229 [164,281.4] 0.448
Diabetes duration year, median [IQR] 6 (3, 14] 9(3,14.5] 0.2

Continued

Scientific Reports |  (2024) 14:17818 |

https://doi.org/10.1038/s41598-024-65759-x

nature portfolio



www.nature.com/scientificreports/

Sociodemographic characteristics Control group (n=80) | Intervention group (n=80) | p- value
Number of comorbidities, n (%)

None 37 (46.3%) 36 (45%)

1 27 (33.8%) 22 (27.5%)

2 10 (12.5%) 12 (15%)

3 3(3.75%) 7 (8.8%) 0.623
4 2 (2.5%) 3(3.8%)

5 0 0

6 0 0

7 1(1.3%) 0

Number of medications, median [IQR] 4(3,7] 5[4,7] 0.258

Table 2. Baseline patient sociodemographic characteristics by study groups.

Outcomes Control group Intervention group | Coefficient (95% CI) ‘ P- value ‘ P-value for interaction
Primary Outcome

HbA1c, Mean+(SD)

Baseline 10.3%(1.7) 10.3+(1.9)

Three-month 8.9+(1.8) 8.9+(1.8) - 0.02 (- 0.6-0.5) 0.929 0.54
Six-month 8.9+(2) 8.6+(1.7) —-0.2(-0.8-0.3) 0.47

Secondary Outcomes

DBP, Mean *(SD)

Baseline 86.4+(11.6) 82.9+(11.2)

Three-month | 84.5+(12.3) 83.4+(10.9) 0.5 (- 2.6-3.6) 0.762 0.003
Six-month 85+ (11.4) 78.5+(8.1) —38(-6.6-—— 1.0) 0.008

LDL, Mean + (SD)

Baseline 131.8+(42.9) 131.3+(43.9)

Three-month 135.6+(38.1) 127.1+(51.6) —10.5(-29.5-8.4) 0.276 0.214
Six-month 141.4+(41.2) 138.2+(44.8) 4.4 (-23.9-15.0) 0.656

TC, Mean + (SD)

Baseline 207.9 £ (45.6) 202.6 £ (46.5)

Three-month 195.3+(44.9) 173.6£(39.9) —-14.7 (- 24.8--4.6) 0.004 0.426
Six-month 191.3+(47.2) 177.4+(47.2) —-14.4 (- 26.1--2.7) 0.016

Outcomes Control group Intervention group | Geometric mean (95% CI) | P- value

SBP, Mean + (SD)

Baseline 141.2+(21.4) 137.9+(17.6)

Three-month 139.7+(19.7) 140.4+(19.4) 1.8% (- 1.6%-5.3% 0.311 0.039
Six-month 140.3 +(20.4) 132.9+(15.5) —3.2% (- 6.4%-0.0%) 0.05

ACR, Median [IQR]

Baseline 45.9 [15.6, 50.4] 25.84[5.3,146.9 ]

Three-month 12 [5, 43] 20 [8,90] 86.6% (— 40.6%-486.8%) 0.286 0.565
Six-month 13[8, 31] 13.5 [6, 25.5] 102.5% (- 25.4%-449.4%) | 0.166

TG, Median [IQR]

Baseline 150 [114.9, 232.21] | 150.4 [106.7, 245]

Three-month | 141 [106, 203] 122 (88, 188] —10.4% (- 20.9 %-1.5%) | 0.085 0.151
Six-month 135 [102.5, 189] 12788, 192] 1.2% (- 15.6-16.2) 0.414

SCr, Median [IQR]

Baseline 0.8 [0.6,0.9] 0.85 [0.7, 0.9]

Three-month | 0.8 [0.7, 0.9] 0.77 [0.6, 0.9] — 5.6% (- 12.2%-1.4%) 0.114 0.050
Six-month 0.9[0.7,0.9] 0.7 [0.6, 0.9] —-9.6% (- 16.4%—— 2.3%) 0.011

Table 3. Clinical outcomes for both trial groups across trial visits after imputation with the coeflicient and

their 95% confidence interval differences.
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Figure 2. Clinical outcomes (primary) result for both trial groups across trial visits.

DRPs

During the study period, in the intervention group, the pharmacist identified 191 DRPs at baseline with an aver-
age of 2.39 DRPs per patient. There was a significant drop (p=0.0001) in DRPs at 3-month (0.96 DRP per patient,
64% overall drop of DRP) and 6-month (0.92 DRP per patient, 69% overall drop in DRP) follow-up. The most
reported DRPs over the follow-up visits included additional drug therapy needed (96 (31.6%)), noncompliance
(91 (29.9%)) and drug dose too low (60 (19.7%)) (Table 4 and Fig. 4).

Follow-up visits

Overall, the number of planned monthly patient follow-ups in the intervention was low. The median number of
monthly follow-ups per patient was 1 [IQR, 0, 1]. Only 3% of patients had three monthly follow-ups, 15% had
two, 36% had only one, and 45% had no monthly follow-ups at all.

Referrals

During the study, the pharmacist made 68 referrals in the intervention group; 52 (65%) at baseline visit, 11 (15%)
at the 3-month visit, and 6 (9%) at 6-the month visit. Most referrals were made to ophthalmologists (n=41)
followed by primary physician (n=19) and dietitian (n=4) (Table 4).

Health service utilization

During the study period, none of the participants in the intervention group reported hospitalization or ER visits
compared to 14 participants in the control group (8 participants at 3-month and 6 at 6-month). The odds of
healthcare utilization were 95.1% lower (95% CI, 0.003-0.9) (p=0.04) in the MTM program group compared to
the standard care group at 3-month. While at 6-month the reduction in odds of healthcare utilization was 93.1%
(95% CI, 0.004-1.3) (p 0.07) in MTM program group. Data are illustrated in Table 5.

Medication adherence, diabetes distress and satisfaction

Three questionnaires were used throughout the study. MARS-5 questionnaire to assess patients’ reported medica-
tion adherence?’. The odds of the patient’s adherence improvement in the MTM program group at 6-month were
8 times (95% CI, 3.6 — 17.4) higher than the standard care group (p <0.001). MARS-5 scores showed that more
participants in the intervention group (76.9%) scored =24 (adhere) compared to the control group (29.7%), as
shown in Tables 5 and Fig. 5a.

Similar results were seen with the diabetes distress questionnaire?*, the MTM program significantly reduced
the odds of patients’ distress by 93.4% (95% CI, 0.03 - 0.2) compared to standard care (p <0.001). As shown in
Table 5 and Fig. 5b. Furthermore, data shows that after 6-month of follow-up, 72% of the patients in the MTM
program group likely did not suffer from any distress compared to the control group where 39% of the patients
have moderate or high distress.

Scores on PSPS 2.0% showed that participants in the MTM program group were more satisfied with
pharmacist services than participants in the control group (p=0.001). Data are illustrated in Table 5 and Fig. 5c.

Discussion

This study was undertaken to investigate the effectiveness of a CP-based MTM program on health outcomes
for patients with uncontrolled diabetes in KSA. One hundred sixty patients were enrolled and 80% completed
the study.

The main findings of this study indicate that establishing MTM program in KSA is feasible and can be
delivered in the community setting. Indeed, the program can potentially improve clinical outcomes, optimize
the use of medications by identifying and resolving DRPs, reduce healthcare utilization and consequently reduce
distress and improve medication adherence and patient’s satisfaction.

Although the present study was conducted in KSA, its findings were comparable to those of previous studies
in different countries and health systems®. Our study shows that the provision of MTM programs to patients with
diabetes has the potential to reduce the HbAlc by 0.2% (95% CI, -0.8 - 0.4) after 6-month of follow-up. This is
lower than previous literature that demonstrated a value of 0.6% drop in HbA1c with similar MTM program®.
Aside from chance, there are several possible reasons for this difference . First, the time effect suggested that
gradual improvement in HbAlc was possible?. Data comply with the systematic review’, 4 out 6 studies®*~%,
introduced the intervention for more than 6-month while the duration of the current study was only 6 months.
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Figure 3. Clinical outcomes (secondary) result for both trial groups across trial visits. (a) Mean Systolic blood
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pressure results for both trial groups across trial visits. (b) Mean diastolic blood pressure results for both trial
groups across trial visits. (c) Mean low-density lipoproteins results for both trial groups across trial visits. (d)

Median triglyceride results for both trial groups across trial visits. () Mean total-cholesterol results for both trial
groups across trial visits. (f) Median serum creatinine results for both trial groups across trial visits. (g) Median

Albumin-to- creatinine ratio results for both trial groups across trial visits.

Second, we chose to provide the standard of care for the control group instead of usual care, to facilitate the study
recruitment and impove patient retention and to represent the ideal role of pharmacist. This may have affected
results and reduced the difference in the primary outcome. Third, the overall number of monthly follow-up and
referrals were lower and most of the patients refused to take the PMR, which may have affected the quality-of-
service delivery. Finally, the impact of pharmacist intervention is greatest among those with higher baseline
levels of HbA1c*. Data aligns with the current study’s data, where the median HbA1c level at baseline was 9.9%
in control group and 9.6% in the intervention group. These factors may have minimized the overall difference
between the two groups. Indeed, within each group the improvement of HbAlc was significantly better than

from the baseline.
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Feasibility criteria At baseli At 3-month | At 6-month
Pharmacist consultation time/patient (minutes), Median [IQR] 35 [30, 44.5] | 15 [10, 30] 20 [10, 25]
Number of DRP 191 69 60

Mean number of DRP per patients, Mean + (SD) 2.39 (1.1) 0.96 (1) 0.92 (0.69)
Patients with DRP, n (%) 80 (100) 41 (56.9) 42 (64.6)
Number of referrals was made for patients to the other health care practitioners | 68 12 6

Patients referred to other health care practitioners, % 65% 15% 9%

Table 4. Description of MTM program for intervention group across trial visits.

Drug-related problems
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needed

Types of DRPs
H Baseline 3 month 6 month

Figure 4. DRPs in the MTM program over baseline, 3-month and 6-month follow up.

Outcomes Control group Intervention group Odds ratio (95% CI) | P- value
Healthcare utilization, n (%) Yes No Yes No

Baseline 72 (90) 8 (10) 65 (81.3) 15 (18.8)

Three-month 60 (88.2) 8(11.8) | 72(100) 0 0.05 (0.003-0.9) 0.04
Six-month 58 (90.6) 6(9.4) 65 (100) 0 0.07 (0.004-1.3) 0.07
MARS-5Q, Median [IQR]

Baseline 20 [15,23.5] 20 [16, 24]

Six-month 21 [15, 24] 25 [24, 25] 7.9 (3.6-17.4) 0.0001
DDQ, Median [IQR]

Baseline 2.5[1.9,3.1] 2.63 (1.9, 3.5]

Six-month 2.712,3] 1.6 [1.2,2] 0.07 (0 0.03-0.2) 0.0001
PSPS 2.0Q, Median [IQR]

Six-month ‘ 1.4 (1.3, 1.9] 414] ‘ 0.00001

Table 5. Healthcare utilization (hospitalization/ ER visits) and Questionnaires outcomes for both trial groups
across trial visits after imputation with the differences and their 95% confidence interval differences.

Globally, various medication review services have been introduced as a program intervention for patients
with chronic disease, all demonstrating a significant positive impact on patients’ health outcomes’. However,
this study describes the first-of-its-kind service not previously introduced or even evaluated in the KSA. The
evidence generated from this study will help to assess the extent to which the international MTM program can
be adapted for national implementation by developing a framework tailored to the specific needs of the people
in KSA. It also underscores the pharmacist’s role as an integral member of primary care services, enhancing the
quality of care provided.

This study has several limitations. First, this study is a single RCT in a single CP, and therefore results may
not be generalisable to all Saudi community pharmacy practices. However, a cluster randomised design was not
feasible because of MTM program is a new program introduced in the Saudi CP and availability of qualified
pharmacists to deliver MTM was limited. In addition, the study aim was to test the effectiveness, applicability
and implantability of MTM program in CP in KSA.
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Figure 5. Adherence, Diabetes Distress and Patient Satisfaction results for both trial groups across trial visits.
(a)Median Reported adherence using MARS-5 Q for both trial groups across trial visits. (b) Median Reported
distress using DDQ for both trial groups across trial visits. (c) Participant satisfaction with pharmacist services
at six-month follow-up.

Second, a degree of caution should be considered when interpreting results and applying to a wider population
because this research has focused solely on patients with diabetes, and therefore views might not be generalisable
to other chronic diseases. Furthermore, the recruitment was from customers of one-health center so as to ensure
follow up was possible and give the pharmacist access to patients’ records, which may not be the case in other CP.

Third, same pharmacists who delivered the MTM program, also managed the control group, so contamination
of effect can not be excluded and could have skewed the treatment effect towards the null.

Fourth, few patients’ referrals were made by the GPs in the medical center to the MTM program due to their
workload. Fifth, owing to the nature of pharmacists’ interventions in this study, participants and the pharmacists
could not be blinded to the study intervention. However, the data collection and analyses were performed by a
blinded principal researcher and statistician. Finally, the follow-up reported here is limited to 6 months. A longer
follow-up may provide more insights on the longer term effects of the MTM program.

Implications for Community pharmacy practice in Saudi and Middle East and North Africa
(MENA) region

Data from this study could help benchmark practice. We hope that this pioneered intervention will become
incorporated into the mainstream of Saudi CP practice. The integration of MTM service into routine CP practice
will be of significant interest to the growing number of organisations attempting to implement such advanced
services to improve the practice and to support MOH strategies for pharmaceutical care.

This study provides possible directions for clinical practice and policy. Many of the lessons learned from this
study will likely be of use in informing the implementation of similar complex interventions in the MENA region.
This service would trigger a series of reforms and encourage other community pharmacists in other countries
to expand their scope of practice.

Conclusion

In conclusion, CP-based MTM program can be implemented in KSA and potentially improve outcomes for
patients with uncontrolled diabetes. In addition to reducing diabetes distress and improving medication
adherence, such CP-based service can potentially not only reduce DRPs but also reduce the burden on the
health system by reducing ER visits and hospitalization. Nevertheless, there are several areas that need further
investigation and new opportunities for future work to shape up the role of community pharmacists in delivering
patient care activities.

Data availability
The data that support the findings of this study are available from the corresponding author, [Hadi, MA], upon
reasonable request.
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