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Abstract 

Background There is increasing intervention activities provided during pharmacist-led diabetes management. 
Nevertheless, there is an unclear definition of the activities involved during the intervention. Thus, this study aimed 
to describe the type of intervention strategies and service model provided during pharmacist-led type 2 diabetes 
management and service outcomes.

Methods This study utilized the scoping review methodology of the Joanna Briggs Institute Reviewers’ Manual 2015. 
Articles on pharmacist-led diabetes management focusing on the service content, delivery methods, settings, fre-
quency of appointments, collaborative work with other healthcare providers, and reported outcomes were searched 
and identified from four electronic databases: Ovid Medline, PubMed, Scopus, and Web of Science from 1990 to 
October 2020. Relevant medical subject headings and keywords, such as “diabetes,” “medication adherence,” “blood 
glucose,” “HbA1c,” and “pharmacist,” were used to identify published articles.

Results The systematic search retrieved 4,370 articles, of which 61 articles met the inclusion criteria. The types of 
intervention strategies and delivery methods were identified from the studies based on the description of activities 
reported in the articles and were tabulated in a summary table.

Conclusion There were variations in the descriptions of intervention strategies, which could be classified into diabe-
tes education, medication review, drug consultation/counseling, clinical intervention, lifestyle adjustment, self-care, 
peer support, and behavioral intervention. In addition, most studies used a combination of two or more interven-
tion strategy categories when providing services, with no specific pattern between the service model and patient 
outcomes.

Keywords Diabetes, Pharmacist, Non-pharmacological interventions, Patient management

Background
The prevalence of diabetes is increasing worldwide [1]. 
The prevalence of diabetes in the developed and develop-
ing countries is expected to increase by 42% and 170%, 
respectively, by 2030 [2]. This is particularly a concern in 
developing countries, as they are commonly affected by 
rapid population growth, an aging community, unhealthy 
local diet, urbanization, obesity, unhealthy lifestyle, and 
poor access to quality health care [3]. As these prob-
lems arise, the cost of managing the illness increases. 
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The economic burden of diabetes has necessitated the 
development of effective interventions that simplify early 
diagnosis, promote effective care, and enhance primary 
prevention [4].

The management of diabetes includes maintaining a 
healthy lifestyle, such as meal planning, physical activity, 
and medication adherence. Since healthcare providers 
are not always present, developing self-management skills 
is critical for diabetes management. Patient education 
programs have been implemented to educate patients 
on their active roles in disease management. These pro-
grams were reported to result in a better understanding 
of patients’ perspectives and attitudes toward health, as 
well as their compliance with drug decisions, risk fac-
tors, and overall quality of life [5]. Although pharma-
cotherapy is an effective treatment modality to achieve 
optimal glycemic control and prevent the development 
of diabetes complications, its efficacy is often limited by 
poor medication adherence among patients with diabe-
tes. Approximately 43.4% of diabetic patients in low- and 
middle-income countries do not adhere to their pharma-
cotherapy treatments [6].

An increasing number and types of intervention strate-
gies are being developed to complement pharmacother-
apy in diabetes management. Intervention strategies that 
aim to promote better disease control include patient-
mediated strategies through interactions with patients 
or via the information provided by or to patients [7]. 
The types of intervention strategies reported in previ-
ous studies include counseling, psychological and social 
interventions, patient empowerment, patient-centered 
training, explanation of possible adverse events, nutri-
tional therapy, physical activity, and health coaching 
[8]. Intervention strategies are introduced based on the 
capacity and needs at the local level and are provided in 
combination or as single strategies. In addition, patient-
centered services facilitated by multiple healthcare pro-
fessionals, including pharmacists, have shown to enhance 
outcomes [9–11].

Pharmacists who are knowledgeable in pharmaco-
therapy are well-trained in identifying patients’ pharma-
ceutical care issues, such as adverse drug reactions and 
non-adherence. In addition, pharmacists who are work-
ing in outpatient and ambulatory care who are more 
accessible to the community, are well-positioned to edu-
cate, monitor, and support medication adherence and 
self-care of diabetic patients, which may contribute to 
the achievement of therapeutic success in diabetes man-
agement. An example of a pharmacist-led diabetes man-
agement service includes a review of medicines that aim 
to improve patients’ understanding of the disease and 
increase their adherence to treatment. Several system-
atic evaluations have been undertaken throughout the 

years to investigate the impact of pharmacist-led diabetic 
care [12–14]. Nonetheless, the studies’ primary focus 
was on the treatments’ impacts and results, with just a 
brief mention of the particular tactics and service mod-
els delivered. Exploring the specifics of the intervention’s 
activities and strategies may provide insight into similari-
ties and differences that may or may not have an impact 
on patient outcomes.

A systematic review by Presley et  al. (2018) on 
interventions to improve medication adherence 
among adults demonstrated the role of pharmacists 
in improving diabetes control [8]. In their study, the 
intervention by pharmacists enhanced diabetes out-
comes (standardized mean difference, -0.68; 95% 
confidence interval, -0.79, -0.58; p < 0.001) with sub-
group analysis by intervention strategy, and the type of 
intervention and outcome measures produced similar 
results. In their study, nevertheless, the intervention 
strategies were classified as educational, behavioral, 
or a combination of both, with an unclear definition of 
the activities involved. Since many different activities 
were reported to be provided during pharmacist-led 
diabetes management services, it is worth exploring 
and classifying intervention strategies based on their 
specific activities [8]. In addition, the effectiveness of 
these two broad intervention strategies was inconsist-
ent between studies in which the best interventions to 
improve nonadherence could not be determined [8]. 
Thus, this study aimed to provide a review of the type 
of individualized intervention strategies and service 
model provided during pharmacist-led type 2 diabe-
tes management, which includes reviewing specific 
service content, such as information on the activi-
ties involved, delivery methods, settings, frequencies 
of appointments, and collaborative work with other 
healthcare providers and their outcomes.

Methods
As the study aimed at providing an overview of the inter-
vention strategies and service model provided during 
pharmacist-led type 2 diabetes management, scoping 
review methodology was deemed the most appropri-
ate method to be applied. The current study utilized the 
scoping review methodology of the Joanna Briggs Insti-
tute Reviewers’ Manual 2015 [15]. The manual was one 
of the latest published on scoping reviews methodol-
ogy. The step-by-step approach in the manual was well 
described and provided clear guidance for conducting a 
scoping review. Articles on pharmacist-led diabetes man-
agement focusing on service content, delivery methods, 
settings, frequencies of appointments, collaborative work 
with other healthcare providers, and reported outcomes 
were searched and identified.
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Search criteria
Articles were searched from four electronic databases: 
Ovid Medline, PubMed, Scopus, and Web of Science 
from 1990 to October 2020. Relevant Medical Sub-
ject Headings (MeSH) and keywords such as “diabetes,” 
“medication adherence,” “blood glucose,” “HbA1c,” and 
“pharmacist” were used to identify published articles. 
The specific search strings used for the search can be 
found in the supplementary material. To increase the 
specificity and sensitivity of the identified articles, MeSH 
terms and keywords were combined using the Boolean 
operator, AND or OR, where appropriate. The reference 
lists of the retrieved papers were screened for potentially 
relevant papers that were missing during the electronic 
search.

Study selection
All retrieved articles were imported to Mendeley, a ref-
erence management system software, and duplicates 
were removed. Articles were included if they had been 
conducted as a randomized controlled trial; interven-
tion conducted by pharmacists aimed at improving 
medication adherence and/or glycemic control, includ-
ing diabetic patients aged 18 and above; and conducted 
in outpatient or ambulatory settings and reported gly-
cemic control or medication adherence level as the out-
comes. Multicomponent team-based care and programs 
were included if the study defined the program as a 
pharmacist-led program and the involvement of other 
healthcare providers are only to address specific issues 
such as prescribing and meal planning. Only studies with 
randomized controlled trials (RCTs) study design were 
included as they usually represent optimal study design 
and regarded as highest quality evidence. RCTs usually 
minimize bias in their study procedure and combining 
RCTs with other study designs may increase study’s het-
erogeneity, hence, making comparison and conclusion 
difficult to be made. In addition, randomized controlled 
trials report usually includes a more detailed information 
on their intervention programs making it possible for rel-
evant and accurate details to be extracted. Articles were 
excluded if they had been conducted in a well-controlled 
environment, such as in a university or academic institu-
tion that did not reflect a real practice setting; full arti-
cles could not be retrieved; and were not published in the 
English language.

Articles were initially screened by F.H. based on their 
title and abstract. The exclusion process using titles or 
abstracts by F.H. occurred only if the reason for exclusion 
was clear. If there was uncertainty, the article was not 
excluded, and each member of the research team (F.H., 
E.H., A.M.A., C.W.W.) reviewed the article. All excluded 
“full text” articles were independently reviewed by F.H., 

E.H., A.M.A., and C.W.W. to ensure the validity of the 
process. Any disagreements regarding whether a study 
should be included or excluded were resolved through 
consensus when the majority indicated their agreement 
over the matter.

Data extraction
F.H. performed data extraction for all articles, which 
was checked by E.H. Extracted data included title, year 
of publication, authors and location of the study, con-
tents of the intervention, delivery approaches, health-
care workers involved, frequency of appointments, 
follow-up period, and reported outcomes. C.W.W. 
and A.M.A. reviewed the extracted data in a table 
form. Discrepancies were discussed and resolved by 
consensus.

Data analysis
Data analysis was conducted through a narrative syn-
thesis of the articles by evaluating and comparing the 
pharmacist-led interventions reported in the articles. 
The results were summarized according to the type of 
service content, delivery methods and settings, fre-
quency of appointments, collaborative work with other 
healthcare providers, and outcomes of glycemic control 
and medication adherence. The types of service content 
and delivery methods with their definitions were identi-
fied from the studies based on the description of activi-
ties reported in the articles and are tabulated in the 
summary table. The code was initially categorized by 
F.H. and refined by E.H. The final coding was assessed 
by all team members, F.H., E.H., A.M.A., and C.W.W., 
and disagreement was resolved through consensus. The 
current study reported that the glucose control out-
come as significant if at least one of the result of the 
glucose readings measured by the studies (random 
blood glucose, fasting blood glucose, HbA1c or post-
prandial blood glucose) was reported significant.

Results
The systematic search retrieved 4,370 articles located 
through the electronic database search. After remov-
ing duplicates and titles/abstracts that were unrelated 
to pharmacist-led diabetes management, 140 articles 
were included in the full-text review. After applying 
the inclusion and exclusion criteria, 61 articles were 
included in the analysis. Figure  1 summarizes the 
PRISMA flow process for the identification, screening, 
and inclusion of the identified articles.

All included studies were randomized controlled 
trials. Studies included were from Australia (n = 2), 
South America (n = 4), North America (n = 16), Europe 
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(n = 7), Asia (n = 27), and Africa (n = 2). The earliest 
study was published in 1996, and most studies (n = 48) 
were published after 2010. Pharmacist interventions 
on diabetes management were provided in settings, 
such as community health centers (n = 4), community 
pharmacies (n = 11), outpatient clinics (n = 44), and 
outpatient pharmacies (n = 2). Table 1 summarizes the 
characteristics of the included studies.

Most interventions were conducted by multidiscipli-
nary teams of healthcare providers, including pharma-
cists, doctors, nurses, dietitians, and diabetes educators 
(n = 37). Only 24 of the included studies contained inter-
ventions performed solely by pharmacists. In such set-
tings, the interventions conducted by pharmacists, which 
are rarely clinical interventions, include diabetes educa-
tion, medication review, drug counselling, self-care rec-
ommendations, and lifestyle adjustments.

The method of service delivery included face-to-
face sessions with individual patients, which was the 
most common method used (n = 51), scheduled tele-
phone calls (n = 27), group sessions (n = 8), and visits to 
patients’ homes (n = 2). Fifteen studies used face-to-face 
meetings as the single method to deliver interventions 
[16–30]. Another four studies utilized single delivery 
group sessions [31–33] and phone calls [34] to deliver 
interventions. Three studies used a combination of three 
intervention delivery methods [35–37]. The most com-
mon combination of delivery methods was face to face 
meeting and phone calls (n = 22) [35, 37–56]. During the 
interventions, several delivery aids were used, such as 
videos (n = 2), printed materials consisting of a summary 
of important information for patients (n = 20), email 
reminders (n = 1), patient diaries (n = 11), and pillboxes 
(n = 6).

Fig. 1 Flow chart of the search result



Page 5 of 18Hassan et al. BMC Health Services Research           (2023) 23:46  

Ta
bl

e 
1 

Su
m

m
ar

y 
of

 s
tu

di
es

 a
nd

 d
es

cr
ip

tio
n 

of
 s

er
vi

ce
 m

od
el

 a
nd

 in
te

rv
en

tio
n 

pr
ov

id
ed

N
o.

A
ut

ho
r

Co
un

tr
y

Ye
ar

Lo
ca

tio
n

H
CP

 in
vo

lv
em

en
t

M
et

ho
d 

of
 d

el
iv

er
y

To
ol

s/
 A

id
s

Ph
ar

m
ac

is
t

M
ul

tid
is

ci
pl

in
ar

y 
Tt

ea
m

Fa
ce

 to
 

fa
ce

Ph
on

e 
ca

lls
G

ro
up

 
se

ss
io

ns
H

om
e 

vi
si

ts
D

ia
ri

es
Pr

in
te

d 
m

at
er

ia
ls

Vi
de

o
Em

ai
l

Pi
ll 

bo
x

G
am

es

1
Ca

st
ej

on
 

et
 a

l.
U

SA
20

13
O

ut
pa

tie
nt

 
Ph

ar
m

ac
y

x
x

x
x

2
Li

m
 e

t a
l.

M
al

ay
si

a
20

16
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x

3
A

li 
et

 a
l.

U
K

20
12

Co
m

m
un

ity
 

Ph
ar

m
ac

y
x

x
x

4
Ve

nk
at

es
an

 
et

 a
l.

In
di

a
20

12
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

x

5
G

ra
nt

 e
t a

l.
U

SA
20

03
Co

m
m

un
ity

 
H

ea
lth

 
Ce

nt
er

x
x

x

6
Ra

m
an

at
h 

et
 a

l.
In

di
a

20
12

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

7
M

ah
w

i e
t a

l.
Ira

q
20

13
O

ut
pa

tie
nt

 
C

lin
ic

x
x

8
C

liff
or

d 
et

 a
l.

A
us

tr
al

ia
20

02
O

ut
pa

tie
nt

 
C

lin
ic

x
x

9
Ph

um
ip

a-
m

or
n 

et
 a

l.
Th

ai
la

nd
20

08
O

ut
pa

tie
nt

 
C

lin
ic

x
x

10
A

l M
az

ro
ui

 
et

 a
l.

U
A

E
20

09
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

11
Fa

rs
ae

i e
t a

l.
Ira

n
20

11
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

x

12
M

eh
uy

s 
et

 a
l.

Be
lg

iu
m

20
11

Co
m

m
un

ity
 

Ph
ar

m
ac

y
x

x

13
Ja

co
bs

 e
t a

l.
U

SA
20

12
O

ut
pa

tie
nt

 
C

lin
ic

x
x

14
Ja

ra
b 

et
 a

l.
Jo

rd
an

20
12

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x

15
O

de
ga

rd
 

et
 a

l.
U

SA
20

12
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

x

16
Sh

ah
 e

t a
l.

U
SA

20
13

O
ut

pa
tie

nt
 

C
lin

ic
x

x

17
C

hu
ng

 e
t a

l.
M

al
ay

si
a

20
14

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x

18
Ja

ha
ng

ar
d 

et
 a

l.
Ira

n
20

15
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

x
x

x



Page 6 of 18Hassan et al. BMC Health Services Research           (2023) 23:46 

Ta
bl

e 
1 

(c
on

tin
ue

d)

N
o.

A
ut

ho
r

Co
un

tr
y

Ye
ar

Lo
ca

tio
n

H
CP

 in
vo

lv
em

en
t

M
et

ho
d 

of
 d

el
iv

er
y

To
ol

s/
 A

id
s

Ph
ar

m
ac

is
t

M
ul

tid
is

ci
pl

in
ar

y 
Tt

ea
m

Fa
ce

 to
 

fa
ce

Ph
on

e 
ca

lls
G

ro
up

 
se

ss
io

ns
H

om
e 

vi
si

ts
D

ia
ri

es
Pr

in
te

d 
m

at
er

ia
ls

Vi
de

o
Em

ai
l

Pi
ll 

bo
x

G
am

es

19
W

is
ha

h 
et

 a
l.

Jo
rd

an
20

15
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

20
Xi

n 
et

 a
l.

C
hi

na
20

15
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

x

21
Bu

tt
 e

t a
l.

M
al

ay
si

a
20

16
O

ut
pa

tie
nt

 
C

lin
ic

x
x

22
C

he
n 

et
 a

l.
Ta

iw
an

20
16

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x
x

23
A

gu
ia

r e
t a

l.
Br

az
il

20
16

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x
x

24
C

ho
w

 e
t a

l.
M

al
ay

si
a

20
15

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x
x

25
Re

nu
ga

 
et

 a
l.

In
di

a
20

16
O

ut
pa

tie
nt

 
Ph

ar
m

ac
y

x
x

x

26
Sa

m
tia

 e
t a

l.
In

di
a

20
13

O
ut

pa
tie

nt
 

C
lin

ic
x

x

27
Ca

ni
 e

t a
l.

Br
az

il
20

15
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x

28
C

ha
n 

et
 a

l.
H

on
g 

Ko
ng

20
12

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

29
A

bu
lo

ha
 

et
 a

l.
Jo

rd
an

20
16

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x

30
C

ho
e 

et
 a

l.
U

SA
20

05
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x

31
C

liff
or

d 
et

 a
l.

A
us

tr
al

ia
20

05
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x

32
Co

he
n 

et
 a

l.
U

SA
20

11
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

33
D

ou
ce

tt
e 

et
 a

l.
U

SA
20

09
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

34
Fo

rn
os

 e
t a

l.
Sp

ai
n

20
06

Co
m

m
un

ity
 

Ph
ar

m
ac

y
x

x
x

35
G

ho
sh

 e
t a

l.
In

di
a

20
10

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

36
Ja

be
r e

t a
l.

U
SA

19
96

O
ut

pa
tie

nt
 

C
lin

ic
x

x



Page 7 of 18Hassan et al. BMC Health Services Research           (2023) 23:46  

Ta
bl

e 
1 

(c
on

tin
ue

d)

N
o.

A
ut

ho
r

Co
un

tr
y

Ye
ar

Lo
ca

tio
n

H
CP

 in
vo

lv
em

en
t

M
et

ho
d 

of
 d

el
iv

er
y

To
ol

s/
 A

id
s

Ph
ar

m
ac

is
t

M
ul

tid
is

ci
pl

in
ar

y 
Tt

ea
m

Fa
ce

 to
 

fa
ce

Ph
on

e 
ca

lls
G

ro
up

 
se

ss
io

ns
H

om
e 

vi
si

ts
D

ia
ri

es
Pr

in
te

d 
m

at
er

ia
ls

Vi
de

o
Em

ai
l

Pi
ll 

bo
x

G
am

es

37
Kr

ae
m

er
 

et
 a

l.
U

SA
20

12
Co

m
m

un
ity

 
H

ea
lth

 
Ce

nt
re

x
x

38
M

ou
ra

o 
et

 a
l.

Br
az

il
20

13
O

ut
pa

tie
nt

 
C

lin
ic

x
x

39
Pl

as
te

r e
t a

l.
Br

az
il

20
12

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x

40
Sr

ira
m

 e
t a

l.
In

di
a

20
11

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x
x

41
Ta

ve
ira

 e
t a

l.
U

SA
20

10
O

ut
pa

tie
nt

 
C

lin
ic

x
x

42
Ja

m
es

on
 

et
 a

l.
U

SA
20

10
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x

43
O

de
ga

rd
 

et
 a

l.
U

SA
20

05
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x

44
Ki

rw
in

 e
t a

l.
U

SA
20

10
O

ut
pa

tie
nt

 
C

lin
ic

x
x

45
Ly

on
s 

et
 a

l.
U

K
20

16
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

x

46
M

al
at

hy
 

et
 a

l.
In

di
a

20
11

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

47
Ro

th
m

an
 

et
 a

l.
U

SA
20

05
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x

48
Sa

rk
ad

i  
& 

Ro
se

nq
vi

st
 

et
 a

l.

Sw
ed

en
20

04
Co

m
m

un
ity

 
H

ea
lth

 
Ce

nt
er

x
x

x
x

x

49
Sc

ot
t e

t a
l.

U
SA

20
06

Co
m

m
un

ity
 

H
ea

lth
 

Ce
nt

er

x
x

x
x

50
A

de
pu

 e
t a

l.
In

di
a

20
07

Co
m

m
un

ity
 

Ph
ar

m
ac

y
x

x
x

51
Er

ku
 e

t a
l.

Et
hi

op
ia

20
17

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

52
Ko

rc
eg

ez
 e

t
Cy

pr
us

20
17

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

53
O

jie
ab

u 
et

N
ig

er
ia

20
17

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x



Page 8 of 18Hassan et al. BMC Health Services Research           (2023) 23:46 

Ta
bl

e 
1 

(c
on

tin
ue

d)

N
o.

A
ut

ho
r

Co
un

tr
y

Ye
ar

Lo
ca

tio
n

H
CP

 in
vo

lv
em

en
t

M
et

ho
d 

of
 d

el
iv

er
y

To
ol

s/
 A

id
s

Ph
ar

m
ac

is
t

M
ul

tid
is

ci
pl

in
ar

y 
Tt

ea
m

Fa
ce

 to
 

fa
ce

Ph
on

e 
ca

lls
G

ro
up

 
se

ss
io

ns
H

om
e 

vi
si

ts
D

ia
ri

es
Pr

in
te

d 
m

at
er

ia
ls

Vi
de

o
Em

ai
l

Pi
ll 

bo
x

G
am

es

54
Sh

ao
 e

t a
l.

C
hi

na
20

17
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x

55
La

uff
en

-
bu

rg
er

 e
t a

l.
U

SA
20

19
O

ut
pa

tie
nt

x
x

x

56
W

u 
et

 a
l.

U
SA

20
18

O
ut

pa
tie

nt
 

C
lin

ic
x

x

57
M

ic
hi

el
s 

et
 a

l.
Fr

an
ce

20
19

Co
m

m
un

ity
 

Ph
ar

m
ac

y
x

x
x

58
Ja

va
id

 e
t a

l.
Pa

ki
st

an
20

19
O

ut
pa

tie
nt

 
C

lin
ic

x
x

59
W

ith
id

pa
n-

ya
w

on
g 

et
 a

l.

Th
ai

la
nd

20
18

O
ut

pa
tie

nt
 

C
lin

ic
x

x

60
Sa

ra
ya

ni
 

et
 a

l.
Ira

n
20

18
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

61
A

ya
du

ra
i 

et
 a

l.
M

al
ay

si
a

20
18

O
ut

pa
tie

nt
 

C
lin

ic
x

x

N
o.

A
ut

ho
r

Co
un

tr
y

Ye
ar

Lo
ca

tio
n

Co
nt

en
t

O
ut

co
m

e

D
ia

be
te

s 
ed

uc
at

io
n

M
ed

ic
at

io
n 

re
vi

ew
D

ru
g 

co
un

se
lli

ng
Cl

in
ic

al
 

in
te

rv
en

tio
n

Li
fe

st
yl

e 
ad

ju
st

m
en

t
Se

lf 
ca

re
Pe

er
 

su
pp

or
t

Be
ha

vi
ou

ra
l 

in
te

rv
en

tio
n

G
lu

co
se

 
co

nt
ro

l
A

dh
er

en
ce

1
Ca

st
ej

on
 

et
 a

l.
U

SA
20

13
O

ut
pa

tie
nt

 
Ph

ar
m

ac
y

x
x

x
x

I >
 C

2
Li

m
 e

t a
l.

M
al

ay
si

a
20

16
O

ut
pa

tie
nt

 
C

lin
ic

x
x

I >
 C

I >
 C

3
A

li 
et

 a
l.

U
K

20
12

Co
m

m
un

ity
 

Ph
ar

m
ac

y
x

x
I >

 C

4
Ve

nk
at

es
an

 
et

 a
l.

In
di

a
20

12
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

x
x

N
S

5
G

ra
nt

 e
t a

l.
U

SA
20

03
Co

m
m

un
ity

 
H

ea
lth

 C
en

te
r

x
N

S
N

S

6
Ra

m
an

at
h 

et
 a

l.
In

di
a

20
12

O
ut

pa
tie

nt
 

C
lin

ic
x

I >
 C

I >
 C

7
M

ah
w

i 
et

 a
l.

Ira
q

20
13

O
ut

pa
tie

nt
 

C
lin

ic
x

x
I >

 C
I >

 C



Page 9 of 18Hassan et al. BMC Health Services Research           (2023) 23:46  

Ta
bl

e 
1 

(c
on

tin
ue

d)

N
o.

A
ut

ho
r

Co
un

tr
y

Ye
ar

Lo
ca

tio
n

Co
nt

en
t

O
ut

co
m

e

D
ia

be
te

s 
ed

uc
at

io
n

M
ed

ic
at

io
n 

re
vi

ew
D

ru
g 

co
un

se
lli

ng
Cl

in
ic

al
 

in
te

rv
en

tio
n

Li
fe

st
yl

e 
ad

ju
st

m
en

t
Se

lf 
ca

re
Pe

er
 

su
pp

or
t

Be
ha

vi
ou

ra
l 

in
te

rv
en

tio
n

G
lu

co
se

 
co

nt
ro

l
A

dh
er

en
ce

8
C

liff
or

d 
et

 a
l.

A
us

tr
al

ia
20

02
O

ut
pa

tie
nt

 
C

lin
ic

x
N

S

9
Ph

um
ip

a-
m

or
n 

et
 a

l.
Th

ai
la

nd
20

08
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
I >

 C
I >

 C

10
A

l M
az

ro
ui

 
et

 a
l.

U
A

E
20

09
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
I >

 C

11
Fa

rs
ae

i 
et

 a
l.

Ira
n

20
11

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x
I >

 C

12
M

eh
uy

s 
et

 a
l.

Be
lg

iu
m

20
11

Co
m

m
un

ity
 

Ph
ar

m
ac

y
x

x
x

I >
 C

13
Ja

co
bs

 
et

 a
l.

U
SA

20
12

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x
I >

 C

14
Ja

ra
b 

et
 a

l.
Jo

rd
an

20
12

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x
I >

 C

15
O

de
ga

rd
 

et
 a

l.
U

SA
20

12
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

I >
 C

16
Sh

ah
 e

t a
l.

U
SA

20
13

O
ut

pa
tie

nt
 

C
lin

ic
x

x
I >

 C
I >

 C

17
C

hu
ng

 
et

 a
l.

M
al

ay
si

a
20

14
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
I >

 C
I >

 C

18
Ja

ha
ng

ar
d 

et
 a

l.
Ira

n
20

15
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

x
N

S
I >

 C

19
W

is
ha

h 
et

 a
l.

Jo
rd

an
20

15
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
I >

 C

20
Xi

n 
et

 a
l.

C
hi

na
20

15
O

ut
pa

tie
nt

 
C

lin
ic

x
I >

 C
I >

 C

21
Bu

tt
 e

t a
l.

M
al

ay
si

a
20

16
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

I >
 C

I >
 C

22
C

he
n 

et
 a

l.
Ta

iw
an

20
16

O
ut

pa
tie

nt
 

C
lin

ic
x

x
I >

 C

23
A

gu
ia

r 
et

 a
l.

Br
az

il
20

16
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
I >

 C
I >

 C

24
C

ho
w

 e
t a

l.
M

al
ay

si
a

20
15

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

I >
 C

I >
 C

25
Re

nu
ga

 
et

 a
l.

In
di

a
20

16
O

ut
pa

tie
nt

 
Ph

ar
m

ac
y

x
I >

 C
I >

 C



Page 10 of 18Hassan et al. BMC Health Services Research           (2023) 23:46 

Ta
bl

e 
1 

(c
on

tin
ue

d)

N
o.

A
ut

ho
r

Co
un

tr
y

Ye
ar

Lo
ca

tio
n

Co
nt

en
t

O
ut

co
m

e

D
ia

be
te

s 
ed

uc
at

io
n

M
ed

ic
at

io
n 

re
vi

ew
D

ru
g 

co
un

se
lli

ng
Cl

in
ic

al
 

in
te

rv
en

tio
n

Li
fe

st
yl

e 
ad

ju
st

m
en

t
Se

lf 
ca

re
Pe

er
 

su
pp

or
t

Be
ha

vi
ou

ra
l 

in
te

rv
en

tio
n

G
lu

co
se

 
co

nt
ro

l
A

dh
er

en
ce

26
Sa

m
tia

 
et

 a
l.

In
di

a
20

13
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
N

S
I >

 C

27
Ca

ni
 e

t a
l.

Br
az

il
20

15
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

x
N

S
I >

 C

28
C

ha
n 

et
 a

l.
H

on
g 

Ko
ng

20
12

O
ut

pa
tie

nt
 

C
lin

ic
x

x
I >

 C
I >

 C

29
A

bu
lo

ha
 

et
 a

l.
Jo

rd
an

20
16

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x
I >

 C

30
C

ho
e 

et
 a

l.
U

SA
20

05
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

I >
 C

31
C

liff
or

d 
et

 a
l.

A
us

tr
al

ia
20

05
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
I >

 C

32
Co

he
n 

et
 a

l.
U

SA
20

11
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

N
S

33
D

ou
ce

tt
e 

et
 a

l.
U

SA
20

09
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

x
N

S

34
Fo

rn
os

 
et

 a
l.

Sp
ai

n
20

06
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

I >
 C

35
G

ho
sh

 
et

 a
l.

In
di

a
20

10
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
I >

 C

36
Ja

be
r e

t a
l.

U
SA

19
96

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x
I >

 C

37
Kr

ae
m

er
 

et
 a

l.
U

SA
20

12
Co

m
m

un
ity

 
H

ea
lth

 C
en

tr
e

x
x

x
N

S

38
M

ou
ra

o 
et

 a
l.

Br
az

il
20

13
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

I >
 C

39
Pl

as
te

r 
et

 a
l.

Br
az

il
20

12
O

ut
pa

tie
nt

 
C

lin
ic

x
x

I >
 C

40
Sr

ira
m

 
et

 a
l.

In
di

a
20

11
O

ut
pa

tie
nt

 
C

lin
ic

x
x

I >
 C

41
Ta

ve
ira

 
et

 a
l.

U
SA

20
10

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x
x

x
I >

 C

42
Ja

m
es

on
 

et
 a

l.
U

SA
20

10
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

N
S



Page 11 of 18Hassan et al. BMC Health Services Research           (2023) 23:46  

Ta
bl

e 
1 

(c
on

tin
ue

d)

N
o.

A
ut

ho
r

Co
un

tr
y

Ye
ar

Lo
ca

tio
n

Co
nt

en
t

O
ut

co
m

e

D
ia

be
te

s 
ed

uc
at

io
n

M
ed

ic
at

io
n 

re
vi

ew
D

ru
g 

co
un

se
lli

ng
Cl

in
ic

al
 

in
te

rv
en

tio
n

Li
fe

st
yl

e 
ad

ju
st

m
en

t
Se

lf 
ca

re
Pe

er
 

su
pp

or
t

Be
ha

vi
ou

ra
l 

in
te

rv
en

tio
n

G
lu

co
se

 
co

nt
ro

l
A

dh
er

en
ce

43
O

de
ga

rd
 

et
 a

l.
U

SA
20

05
O

ut
pa

tie
nt

 
C

lin
ic

x
N

S

44
Ki

rw
in

 e
t a

l.
U

SA
20

10
O

ut
pa

tie
nt

 
C

lin
ic

x
x

N
S

45
Ly

on
s 

et
 a

l.
U

K
20

16
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
N

S
I >

 C

46
M

al
at

hy
 

et
 a

l.
In

di
a

20
11

O
ut

pa
tie

nt
 

C
lin

ic
x

x
N

S

47
Ro

th
m

an
 

et
 a

l.
U

SA
20

05
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

N
S

48
Sa

rk
ad

i  
& 

Ro
se

nq
vi

st
 

et
 a

l.

Sw
ed

en
20

04
Co

m
m

un
ity

 
H

ea
lth

 C
en

te
r

x
x

x
I >

 C

49
Sc

ot
t e

t a
l.

U
SA

20
06

Co
m

m
un

ity
 

H
ea

lth
 C

en
te

r
x

x
x

x
I >

 C

50
A

de
pu

 
et

 a
l.

In
di

a
20

07
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

x
N

S

51
Er

ku
 e

t a
l.

Et
hi

op
ia

20
17

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

I >
 C

52
Ko

rc
eg

ez
 

et
Cy

pr
us

20
17

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x
x

I >
 C

I >
 C

53
O

jie
ab

u 
et

N
ig

er
ia

20
17

O
ut

pa
tie

nt
 

C
lin

ic
x

x
I >

 C
I >

 C

54
Sh

ao
 e

t a
l.

C
hi

na
20

17
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
I >

 C
I >

 C

55
La

uff
en

-
bu

rg
er

 
et

 a
l.

U
SA

20
19

O
ut

pa
tie

nt
x

x
N

S
N

S

56
W

u 
et

 a
l.

U
SA

20
18

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

x
N

S

57
M

ic
hi

el
s 

et
 a

l.
Fr

an
ce

20
19

Co
m

m
un

ity
 

Ph
ar

m
ac

y
x

x
I >

 C
N

S

58
Ja

va
id

 e
t a

l.
Pa

ki
st

an
20

19
O

ut
pa

tie
nt

 
C

lin
ic

x
x

x
x

I >
 C



Page 12 of 18Hassan et al. BMC Health Services Research           (2023) 23:46 

Ta
bl

e 
1 

(c
on

tin
ue

d)

N
o.

A
ut

ho
r

Co
un

tr
y

Ye
ar

Lo
ca

tio
n

Co
nt

en
t

O
ut

co
m

e

D
ia

be
te

s 
ed

uc
at

io
n

M
ed

ic
at

io
n 

re
vi

ew
D

ru
g 

co
un

se
lli

ng
Cl

in
ic

al
 

in
te

rv
en

tio
n

Li
fe

st
yl

e 
ad

ju
st

m
en

t
Se

lf 
ca

re
Pe

er
 

su
pp

or
t

Be
ha

vi
ou

ra
l 

in
te

rv
en

tio
n

G
lu

co
se

 
co

nt
ro

l
A

dh
er

en
ce

59
W

ith
id

pa
n-

ya
w

on
g 

et
 a

l.

Th
ai

la
nd

20
18

O
ut

pa
tie

nt
 

C
lin

ic
x

x
I >

 C
I >

 C

60
Sa

ra
ya

ni
 

et
 a

l.
Ira

n
20

18
Co

m
m

un
ity

 
Ph

ar
m

ac
y

x
x

N
S

I >
 C

61
A

ya
du

ra
i 

et
 a

l.
M

al
ay

si
a

20
18

O
ut

pa
tie

nt
 

C
lin

ic
x

x
x

I >
 C



Page 13 of 18Hassan et al. BMC Health Services Research           (2023) 23:46  

Ta
bl

e 
2 

D
es

cr
ip

tio
n 

of
 in

te
rv

en
tio

n 
ca

te
go

riz
at

io
n 

an
d 

po
te

nt
ia

l a
ct

iv
iti

es
 in

vo
lv

ed

In
te

rv
en

tio
n 

ca
te

go
ri

es
D

es
cr

ip
tio

n 
of

 in
te

rv
en

tio
n

Ex
am

pl
e 

of
 a

ct
iv

iti
es

 in
vo

lv
ed

Re
fe

re
nc

es

D
ia

be
te

s 
ed

uc
at

io
n

Pr
ov

id
e 

th
e 

pa
tie

nt
 w

ith
 a

de
qu

at
e 

kn
ow

le
dg

e 
ab

ou
t 

di
ab

et
es

 a
nd

 s
ki

lls
 th

ey
 n

ee
d 

to
 m

an
ag

e 
th

ei
r c

lin
ic

al
 

co
nd

iti
on

 a
nd

 li
fe

st
yl

e.

Ed
uc

at
io

na
l v

id
eo

s, 
pa

m
ph

le
ts

, e
du

ca
tio

na
l w

eb
si

te
s, 

po
w

er
 p

oi
nt

 p
re

se
nt

at
io

ns
, f

ac
e-

to
-fa

ce
/g

ro
up

 te
ac

h-
in

g 
se

ss
io

ns
.

[1
4–

20
, 2

2,
 2

4,
 2

6–
34

, 3
8–

44
, 4

6–
51

, 5
3,

 5
6,

 5
7,

 6
0,

 6
1,

 
63

–7
4]

M
ed

ic
at

io
n 

re
vi

ew
Ph

ar
m

ac
is

ts
 a

dd
re

ss
ed

 is
su

es
 p

er
ta

in
in

g 
to

 m
ed

ic
at

io
n 

op
tim

iz
at

io
n 

an
d 

ad
he

re
nc

e,
 h

en
ce

 e
nh

an
ci

ng
 th

e 
th

er
ap

eu
tic

 e
ffi

ca
cy

 o
f d

ru
gs

 a
dm

in
is

te
re

d 
to

 p
at

ie
nt

s.

Re
vi

ew
 o

f p
at

ie
nt

s’ 
m

ed
ic

at
io

ns
, a

rr
an

ge
m

en
ts

 o
f d

ru
g 

ta
ki

ng
 s

ch
ed

ul
es

, d
is

cu
ss

io
n 

an
d 

ev
al

ua
tio

n 
of

 m
ed

ic
a-

tio
n 

re
gi

m
en

s, 
do

se
 u

p-
tit

ra
tio

ns
 p

er
 p

re
-e

st
ab

lis
he

d 
pr

ot
oc

ol
s 

w
ith

ou
t p

re
sc

rib
er

’s 
in

vo
lv

em
en

t.

[1
0,

 1
3,

 1
5,

 1
7,

 2
1–

28
, 3

3–
41

, 4
4,

 4
6,

 4
8,

 5
2,

 5
3,

 6
0,

 6
4,

 6
8,

 
70

, 7
2–

74
]

D
ru

g 
co

un
se

lin
g

A
id

s 
pa

tie
nt

s 
in

 th
e 

co
m

pr
eh

en
si

on
 o

f m
ed

ic
at

io
ns

 a
nd

 
is

 e
m

ph
as

is
es

 th
e 

im
po

rt
an

ce
 o

f d
ru

g 
ad

he
re

nc
e.

Ev
al

ua
tio

n 
of

 p
at

ie
nt

s’ 
m

ed
ic

at
io

n 
ad

he
re

nc
e,

 p
ill

 
co

un
ts

, m
ed

ic
at

io
n 

di
ar

ie
s, 

pi
ll 

bo
xe

s, 
pi

ll 
re

m
in

de
r 

ap
ps

.

[1
3,

 1
6,

 1
9,

 2
6,

 2
9,

 3
0,

 3
7,

 4
9,

 5
3,

 5
8,

 5
9,

 6
3,

 6
9,

 7
1]

C
lin

ic
al

 re
vi

ew
A

 c
ol

la
bo

ra
tiv

e 
in

te
rv

en
tio

n 
w

ith
 th

e 
pr

es
cr

ib
er

 o
n 

dr
ug

 re
la

te
d 

pr
ob

le
m

s 
re

qu
iri

ng
 c

lin
ic

al
 in

te
rv

en
tio

ns
 

su
ch

 a
s 

re
gi

m
en

 c
ha

ng
es

 o
r d

os
ag

e 
ad

ju
st

m
en

t.

Ev
al

ua
tio

n 
an

d 
ad

ju
st

m
en

t o
f p

at
ie

nt
s’ 

m
ed

ic
at

io
n 

w
ith

 
th

e 
in

vo
lv

em
en

t o
f t

he
 p

re
sc

rib
er

s.
[1

0,
 2

1,
 2

5,
 2

8,
 3

4,
 3

9,
 4

0,
 4

4,
 7

2,
 7

3]

Li
fe

st
yl

e 
ad

ju
st

m
en

t
Fo

cu
se

d 
pr

im
ar

ily
 o

n 
he

al
th

y 
ea

tin
g 

an
d 

en
co

ur
ag

in
g 

pa
tie

nt
s 

to
 le

ad
 a

 m
or

e 
ac

tiv
e 

lif
es

ty
le

.
Ex

er
ci

se
 p

re
sc

rip
tio

n,
 s

pe
ci

fic
 d

ie
t r

ec
om

m
en

da
tio

n.
[1

5–
17

, 1
9,

 2
0,

 2
2–

24
, 2

6–
28

, 3
5,

 3
6,

 4
1–

43
, 4

6,
 4

7,
 4

9–
52

, 
61

, 6
2,

 6
4–

67
, 6

9,
 7

2,
 7

3]

Se
lf-

ca
re

A
pp

ro
ac

he
s 

to
 m

an
ag

e 
an

d 
pr

ev
en

t d
ia

be
te

s 
co

m
pl

i-
ca

tio
ns

 th
ro

ug
h 

se
lf-

bl
oo

d 
gl

uc
os

e 
m

on
ito

rin
g 

an
d 

fo
ot

 c
ar

e.

G
lu

co
se

 d
ia

rie
s, 

gl
uc

os
e 

m
on

ito
rin

g 
de

vi
ce

 p
ro

gr
am

, 
pr

op
er

 fo
ot

 c
ar

e 
pr

og
ra

m
.

[1
7–

24
, 2

8,
 2

9,
 3

1,
 3

4,
 3

5,
 3

7,
 3

9,
 4

3,
 4

4,
 4

7–
51

, 5
3,

 6
5–

73
]

Pe
er

 s
up

po
rt

Pr
om

ot
es

 c
om

m
un

ic
at

io
ns

 a
nd

 s
ha

rin
g 

of
 k

no
w

le
dg

e 
an

d 
ex

pe
rie

nc
e 

be
tw

ee
n 

pa
tie

nt
s 

th
at

 h
av

e 
po

or
 c

on
-

tr
ol

 o
f d

ia
be

te
s 

w
ith

 p
at

ie
nt

s 
th

at
 a

lre
ad

y 
ha

ve
 b

et
te

r 
ex

pe
rie

nc
e 

in
 m

an
ag

in
g 

th
ei

r d
is

ea
se

.

Pa
rt

ic
ip

at
io

n 
of

 fa
m

ily
 m

em
be

rs
, f

rie
nd

s, 
an

d 
ot

he
r 

so
ur

ce
s 

of
 s

oc
ia

l s
up

po
rt

 in
 th

e 
in

te
rv

en
tio

n 
pr

og
ra

m
.

[7
0]

Be
ha

vi
ou

ra
l i

nt
er

ve
nt

io
n

In
co

rp
or

at
e 

be
ha

vi
ou

r-
ch

an
ge

 te
ch

ni
qu

es
 s

uc
h 

as
 g

oa
l-s

et
tin

g,
 c

og
ni

tiv
e 

be
ha

vi
ou

ra
l t

he
ra

py
, a

nd
 

pr
ob

le
m

-s
ol

vi
ng

.

Pr
ed

et
er

m
in

ed
 a

ct
io

n 
ite

m
s, 

ac
tio

n 
pl

an
ni

ng
, m

ot
iv

a-
tio

na
l i

nt
er

vi
ew

in
g.

[2
8,

 2
9,

 4
0,

 4
6,

 6
2,

 7
1]



Page 14 of 18Hassan et al. BMC Health Services Research           (2023) 23:46 

Eight intervention strategy categories were identified in 
the included studies. Table 2 provides a detailed descrip-
tion of the categories and potential activities involved. 
Intervention strategies were categorized into diabetes 
education, medication review, drug consultation/coun-
seling, clinical intervention, lifestyle adjustment, self-
care, peer support, and behavioral intervention. The most 
popular strategy for this was diabetes education. The 
educational components of these interventions primar-
ily aimed to increase the patients’ general understanding 
of their condition by discussing the expected degree of 
diabetic control, risk of complications, and ways to mini-
mize these risks [57]. Patients were also informed about 
the types of medications used to treat their disease [58].

Only seven studies utilized a single intervention strat-
egy, which included diabetes education [17, 35, 59, 60], 
medication review [37], and drug consultation/coun-
seling [61, 62]. Most studies incorporated two or more 
intervention strategy categories. In particular, 17 com-
bined two strategies [16, 28, 33, 34, 36, 39, 41, 45, 48, 55, 
63–66], 18 combined three [18, 19, 23, 24, 26, 30, 38, 44, 
46, 50, 51, 53, 54, 67–71], 16 combined four [20, 22, 25, 
27, 29, 32, 37, 42, 43, 47, 49, 52, 56, 72–74], 2 combined 
five [75, 76], and 1 combined six [31]. The most com-
monly utilized intervention strategy was diabetes educa-
tion (n = 49), whereas the least utilized service content 
category was peer support (n = 1).

The follow-up periods of the pharmacists’ interven-
tions differed in each study and ranged between 1.5 [67] 
and 24 months [42]. One study followed up patient for 
2 months [59], nine for 3 months [16, 52, 53, 56, 60, 61, 
64, 70, 74], five for 4 months [21, 25, 31, 45, 68], three for 
5 months [23, 50, 53], fourteen for 6 months [22, 27, 30, 
36, 39, 40, 44, 46, 49, 62, 73, 75], three for 8 months [18, 
55, 72], four for 9 months [29, 33, 37, 41], eighteen for 12 
months [20, 24, 26, 28, 35, 38, 43, 47, 48, 51, 54, 63, 65, 66, 
69, 71, 76, 77], one for 13 months [32] and another one 
for 16 months [10]. The most common follow-up period 
for the interventions was 12 months (n = 19, 31.1%), and 
the mean intervention duration was 7.8 months.

The frequency of follow-up varied from a minimum of 
a single follow-up [21, 28, 61, 69] to 24 follow-ups [42]. 
Five studies set a frequency of two follow-ups [44, 48, 
59, 62, 68], twelve set three follow-ups [16, 20, 22, 29, 49, 
52, 60, 64, 65, 70, 72, 74], five set four follow-ups [17, 18, 
24, 31, 45], two set five follow-ups [53, 76], eleven set six 
follow-ups [19, 26, 27, 30, 33, 36, 39, 54, 67, 75, 77], four 
set eight follow-ups [10, 32, 37, 38], another four set nine 
follow-ups [40, 46, 66, 73], one set ten follow-ups [25], 
and six set twelve follow-ups [35, 43, 51, 56, 63, 71]. Five 
of the studies did not describe the number of follow-ups 
carried out in detail [23, 41, 47, 50, 55]. The mean num-
ber of follow-ups that the patients received was six. The 

most common number of follow-ups reported by the 
studies was three (n = 13, 21.43%).

Most studies (n = 36) reported glucose control as the 
outcome, 24 reported glucose control and medication 
adherence as the outcomes, and one study reported med-
ication adherence as the outcome. Most studies (n = 41) 
also showed significant improvement in glucose control, 
which was measured by glycosylated hemoglobin, fast-
ing or random blood glucose levels, or a combination of 
these. Meanwhile, 22 of the 25 studies reported signifi-
cant improvement in medication adherence measured 
using the eight-item Morisky Scale, Malaysian Medica-
tion Adherence Scale, pill-count, self-reported adher-
ence scale, dispensing history, diagnostic adherence to 
medication scale, or Morisky Green Levine Medication 
Adherence Scale.

Discussion
The current scoping review aimed to evaluate the type 
of interventions and service model provided during the 
provision of pharmacist-led type 2 diabetes management 
which previously had unclear classification with no detail 
on the activities involved. This includes a review of the 
type of service content, delivery methods, settings, fre-
quencies of appointments, collaborative work with other 
healthcare providers, and reported outcomes. Pharma-
cist-led diabetes interventions were provided in six conti-
nents, with most studies (n = 37) conducted in Asia. This 
was not surprising since the highest prevalence of diabe-
tes is found in Asian countries [1]. Thirty of the studies 
were conducted in high-income countries, one in low-
income country, 13 in lower-middle-income countries, 
and 17 in upper-middle-income countries. There is a 
lack of interest in the topic in low-income countries even 
though the prevalence of non-adherence towards treat-
ment is high and the promotion of effective treatment 
plan would help reduce the burden of diabetes manage-
ment in such countries [4, 6]. Most services (n = 37) were 
provided by a multidisciplinary health care team, and 
only a few (n = 24) were conducted solely by pharmacists. 
Nevertheless, in these studies, most showed that phar-
macists also worked directly with a physician on patient 
issues, for example, if the patient required approval for 
prescription adjustment and specific diet plan such as 
fasting. A meta-analysis study on the multidisciplinary 
team approach to coordinated pharmaceutical care 
found that such collaborations reduced the likelihood of 
patients’ hospitalization and increased their quality of life 
[78].

Face-to-face sessions were the most common method 
for pharmacist-led diabetes management reported in 
the included studies. This traditional method of service 
delivery is well established and generally well accepted 
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by patients. Most studies reported good patient reten-
tion throughout the study period. However, unlike in a 
trial environment, patients in a real-world setting may 
not be able to complete proper follow-ups with frequent 
face-to-face appointments. In clinical trials, patients are 
routinely reminded to attend their subsequent appoint-
ments and are often rewarded with tokens for their 
participation in the trials. Therefore, they might have 
different motivations for retaining themselves in the pro-
gram compared to actual patients outside clinical trial 
settings. For example, in a diabetes prevention program 
in England involving 100,000 patients, only 22% of the 
participants completed the program [79]. Therefore, it 
is important to review an intervention program beyond 
the “controlled” environment and ensure its convenience 
for the patient. Providing more interventions through 
phone calls and video conferences should be explored 
in the future, as they are generally equally effective as 
face-to-face sessions [80]. Home visits may suit patients 
with logistics issues who require frequent clinic visits. 
Meanwhile, group sessions may be useful for behavioral 
interventions that include peer support and mentoring 
activities [81].

Eight categories of pharmacist-led service con-
tents were identified from the reported studies, which 
included diabetes education, medication review, drug 
consultation/counseling, clinical intervention, life-
style adjustment, self-care, peer support, and behavio-
ral intervention. The majority of the studies combined 
two or more service content categories for intervention. 
Although the best combination of interventions for dia-
betes management could not be determined due to an 
inconsistency in the services provided across the stud-
ies, combining several types of intervention content was 
found to be more effective than a single intervention [8, 
82]. Studies have shown that a combination of services 
improves patients’ medication adherence and glucose 
control. In the current study, diabetes education pre-
vailed as the most common intervention in pharmacist-
led diabetes services, with the aim of providing patients 
with the knowledge and skills needed to manage their 
clinical condition and lifestyle. Previous systematic 
reviews also found that diabetes education was most 
effective in improving diabetes control and enhancing 
medication adherence [8, 57, 58, 82]. During diabetes 
education, printed or digital materials and training or 
group discussions can also be considered, as they were 
also reported to be equally effective [8].

In the current study, medication review was the second 
intervention widely used during pharmacist-led diabetes 
management. During medication review, pharmacists 
optimize patients’ medications and ensure their adher-
ence [83]. Medication review is one of the most effective 

tools for improving patient clinical outcomes and safety 
by resolving treatment complexities. Several systematic 
reviews have reported that medication reviews in the 
care of diabetic patients have improved clinical results 
and provided favorable economic outcomes that are not 
only beneficial to the self-paying patients, but also to 
the healthcare system [84, 85]. Other service interven-
tions include self-care content, such as self-blood glucose 
monitoring and foot care; lifestyle adjustments, such as 
eating habits and physical exercise; drug consultation or 
counseling that focuses on effective use of medications; 
clinical intervention that includes a change in regimen or 
dosing adjustment that was carried out after agreement 
with the prescriber; and behavior-change content, such 
as goal-setting, cognitive behavioral therapy, and prob-
lem solving. The majority of the studies employed a vari-
ety of terminology to name their intervention techniques. 
This makes determining the types of specific interven-
tion delivered challenging. A list of standardized termi-
nologies and their meanings would be extremely valuable 
for practice harmonization and guaranteeing that future 
intervention program outcomes may be compared in a 
more methodical and meaningful manner.

The current study found that the duration and fre-
quency of pharmacist-led diabetic interventions varied 
between the studies. A previous review found that stud-
ies with longer follow-up periods were associated with 
better outcomes [8]. Nevertheless, most included stud-
ies had good patient retention rates throughout the study 
period, which could differ in actual practice; the reason 
for the difference could be due to the “controlled environ-
ment” in the trial setting, in which patients were closely 
followed up. The same study also reported that pharma-
cist interventions significantly improved most of the out-
come measures within three follow-up visits [8]. Hence, 
the delivery of content should be based on the patient’s 
immediate needs and should not be too structured in the 
view that patients may not return for their next appoint-
ment. In addition, no consistent pattern was found 
between intervention categories and patient outcomes. 
This would be difficult to identify because the majority of 
the included studies reported significant improvements 
in glucose control and medication adherence.

This study has a few limitations. Firstly, since the 
intended purpose of a this scoping review is to gather 
information on type of intervention strategies provided 
during pharmacist-led diabetes management, as opposed 
to recommending a clinical practice, quality assess-
ment is not undertaken hence, making it impossible 
for any implications for practice or policy to be graded. 
The components of the interventions and their catego-
rization were based on the information provided in the 
manuscript. Some interventions were not sufficiently 
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explained, which may have caused limitations in the 
intervention categorization. However, we independently 
checked the assigned categories and ensured that the 
intervention components were identified appropriately. 
In addition, most included studies reported significant 
findings on glucose control and improvement in medica-
tion adherence, making it difficult to evaluate the effec-
tiveness of individual intervention categories. The risk 
of bias assessment was not done to evaluate the study 
quality, as this study aimed only to provide an overview 
of intervention categories according to the activities 
described in the study.

Conclusion
Variations in intervention strategies were found in the 
reported studies, with the most used being diabetes edu-
cation and medication review. Most studies used a com-
bination of two or more intervention strategy categories 
when providing services, with no specific pattern found 
between the service model and patient outcomes. A 
standardization of terminologies used for future pharma-
cist-led diabetes management services should be encour-
aged to ensure harmonization in the service, and making 
it possible for more research to systematically explore the 
effectiveness of individual or combination of intervention 
strategies provided.
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