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Abstract:
Background: The growing burden of diabetes mellitus (DM) in Southeast Asia puts pharmacists in the ideal
position to provide management of DM. This narrative review aims to describe the evidence of pharmacist
contribution in improving DM in Southeast Asia.
Content: A literature search was conducted to identify relevant research articles published from 2010 to 2018
in four databases (Scopus, Pubmed, MEDLINE, and Springerlink) describing pharmacist roles and activities
intended to improve management of DM in Southeast Asian countries. Results were synthesized narratively
and divided into three main sections: (1) the role of pharmacist in DMmanagement, (2) the impact of pharma-
cist role, and (3) the barriers to the implementation of services in DM management. A total of 16 studies were
identified, of which ten studies mentioned services that were conducted exclusively by a pharmacist and the
remaining collaboratedwith other health professionals. A number of pharmacist serviceswere reported includ-
ing prevention, dispensing, medication review, drug information services, patient counselling and education,
monitoring, follow-up, and referral. Barriers related to individual, organizational, and public recognition were
described.
Summary and outlook: The Pharmacist can contribute to improve DM management in a variety of settings.
Action research on pharmacist intervention in DM is recommended.
Keywords: contribution, diabetes mellitus, pharmacist, review, role
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Introduction

Diabetes mellitus (DM) is a global health threat. In 2012, there were approximately 1.5 million people who died
from diabetes [1]. The prevalence of DM continues to increase. At least one in 10 adults will suffer from diabetes
in 2020 compared with that in 2015, which is only one in 11 people [2]. The Southeast Asia region is the second
largest region in terms of prevalence of DM globally after the Western Pacific Region [1].

DM is a long-term chronic condition. The increased prevalence of DM is caused by a lack of control over
the disease. Uncontrolled conditions can lead to many complications, such as neuropathy, retinopathy, and
nephropathy. The aggressive management of these parameters has been proven to reduce the undesirable ef-
fects [3]. Therefore DM management is needed.

Pharmacist is one of the healthcare professionals who have an important role in DM management [4]. In
many countries, pharmacists are among the most accessible health professional [5]. Pharmacists do not diag-
nose diabetes, yet they can play an important role in helping individuals to stay in control of their condition
[6]. Pharmacists have the ability to provide treatment management services [7].

Pharmacists have an important role to play in health care, which is much more than selling medicines [8].
Thus, in health services, pharmacists have two approaches that can be done as an effort in conducting treat-
ment management services, namely (1) the prescription-focused and (2) the patient-centered approach. The
first approach refers to all activities carried out during the dispensing process of medicinal products to pa-
tients. Meanwhile, the second approach focuses on patient involvement in the service process [7].

The scope of pharmaceutical care includes educating patients (or people caring for patients) about their
treatment and conditions to ensure maximum benefit and safety of the therapy obtained; review the patient’s
Andi Hermansyah is the corresponding author.
© 2020Walter de Gruyter GmbH, Berlin/Boston.
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medical history; continuous monitoring of patient therapy; screening for possible side effects; and monitor the
patient’s ability to take his medication properly and to comply with prescribed therapies [9].

In relation to diabetes management, pharmacists can play a role in the process of identification, assessment,
education, referral, and monitoring [10]. There are seven evidence-based factors needed in diabetes manage-
ment including cardiovascular disease (CVD) risk, cholesterol, glycemic, medication, blood pressure, lifestyle,
and education [11]. In practice, pharmacists also often collaborate with doctors, nurses, or other health pro-
fessionals. In several studies, this effort was proven to help improve glycemic control [12], [13]. As an effort to
increase collaboration between pharmacists, doctors, and other professionals, increase communication between
patients and the healthcare team, and optimize the use of drugs to get better outcomes, there is also a model
called medication therapy management (MTM). MTM is a patient-focused service, consisting of five main ele-
ments: medication therapy review (MTR), personal medication record (PMR), medication-related action plan
(MAP), intervention and/or referral, documentation and follow-up [14]. Therefore, the aim of this narrative
review is to illustrate the evidence of pharmacists’ contribution in increasing DM in Southeast Asia.

Materials and methods

Search strategy

The keywords used in the database search are “pharmacist” and “diabetes.” The study is limited to countries
in Southeast Asia. The database used includes Scopus, Pubmed, MEDLINE, and Springerlink. Searches were
limited to articles in English, published between January 2010 and December 2018, and included type 1 and
type 2 diabetes. The findings from the search were presented as narrative reviews.

Inclusion and exclusion criteria

Studies that will be reviewed as well as inclusion criteria include (1) original research, (2) studies in Southeast
Asian countries, and (3) availability in full paper form that can be open accessed. The exclusion criteria in this
study were no involvement of pharmacists in the service.

Data extraction

The studies were analyzed and categorized by country, sample size and population, study design, pharmacist
contribution, outcome measures, and findings in a matrix format (Table 1).

2
Brought to you by | University of Exeter

Authenticated
Download Date | 1/27/20 4:44 AM

http://rivervalleytechnologies.com/products/


Au
to

m
at

ica
lly

ge
ne

ra
te

d
ro

ug
h

PD
Fb

yP
ro

of
Ch

ec
kf

ro
m

Ri
ve

rV
al

le
yT

ec
hn

ol
og

ie
sL

td
DE GRUYTER Dwiputri et al.

Ta
bl

e
1:

M
at
rix

of
pu

bl
ic
at
io
n
in
cl
ud

ed
.

C
ou

nt
ry

C
ita

tio
n

Sa
m

pl
e

St
ud

y
de

si
gn

Ph
ar

m
ac

is
tc

on
tr

ib
ut

io
ns

M
ea

su
re

m
en

to
fo

ut
co

m
es

Fi
nd

in
gs

In
do

ne
si
a

W
ib
ow

o
et

al
.

[1
5]

To
ta
l:
n
=
19

6
Q
ue

st
io
nn

ai
re

su
rv
ey

D
is
pe

ns
in
g
an

d
ed

uc
at
io
n

Ty
pe

of
co
m
m
un

ity
ph

ar
m
ac
y-
ba

se
d
se
rv
ic
e

M
os
tp

at
ie
nt
su

se
d
co
m
m
un

ity
ph

ar
m
ac
ie
sf
or

di
sp

en
si
ng

(1
00

%
)a

nd
ed

uc
at
io
n
on

ho
w

to
us

e
m
ed

ic
at
io
ns

(7
9.
6%

)
K
eb

an
et

al
.

[1
6]

To
ta
l:
n
=
59

C
ro
ss

se
ct
io
na

l
Ed

uc
at
io
n
by

di
st
rib

ut
in
g

br
oc
hu

re
so

rp
ro
vi
di
ng

in
fo
rm

at
io
n
di
re
ct
ly

to
th
e

sa
m
pl
es

ab
ou

td
ia
be

tic
ne

ur
op

at
hy

a.
Pr
ev

al
en

ce
an

d
ris

k
fa
ct
or
sf
or

D
N

b.
Th

e
eff

ec
to

fp
ha

rm
ac
is
t

in
te
rv
en

tio
n
to
w
ar
d
D
N

pa
tie

nt
s

a.
18

.6
%

ha
d
D
N

an
d
th
e
ris

k
fa
ct
or
ss

uc
h
as

ag
es
,d

ur
at
io
n
of

di
ab

et
es
,s
ex
,c
ar
di
ov

as
cu

la
r

di
se
as
e,
an

d
lif
es
ty
le

b.
Ph

ar
m
ac
is
ti
nt
er
ve

nt
io
n
sh

ow
ed

an
in
cr
ea
se

on
th
e
pa

tie
nt

’s
kn

ow
le
dg

e
ab

ou
tD

N
an

d
de

cr
ea
se

on
th
e
pa

tie
nt

’s
bl
oo

d
gl
uc

os
e
le
ve

l
A
di
ku

su
m
a

an
d
N
ur

ul
[1
7]

To
ta
l:
n
=
40

In
te
rv
en

tio
n:

n
=
20

C
on

tr
ol
:n

=
20

Q
ua

si
-

ex
pe

rim
en

ta
l

C
ou

ns
el
in
g
an

d
ed

uc
at
io
n

an
d
SM

S
as

re
m
in
de

ra
nd

m
ot
iv
at
io
n

Th
e
eff

ec
ts

of
co
un

se
lin

g
an

d
SM

S
C
ou

ns
el
in
g
an

d
ed

uc
at
io
n
an

d
SM

S
ca
n
im

pr
ov

e
tr
ea
tm

en
ta

dh
er
en

ce
an

d
de

cr
ea
se

H
bA

1c
le
ve

l
si
gn

ifi
ca
nt
ly

in
th
e
in
te
rv
en

tio
n
gr
ou

p

Si
ng

ap
or
e

Si
aw

et
al
.[
18

]
To

ta
l:
n
=
41

1
In
te
rv
en

tio
n:

n
=
21

4
C
on

tr
ol
:n

=
19

7

Ra
nd

om
iz
ed

co
nt
ro
lle

d
tr
ia
l

C
lin

ic
al

ph
ar
m
ac
is
ts

m
an

ag
ed

C
A
RE

PI
LL

S,
op

tim
iz
ed

m
ed

ic
at
io
ns

,
fu
rn
is
he

d
pr
es
cr
ip
tio

ns
,

an
d
fo
llo

w
ed

up
re
gu

la
rly

w
ith

al
lp

at
ie
nt
sv

ia
fa
ce
-to

-fa
ce

vi
si
ts

or
ph

on
e

ca
lls

a.
C
lin

ic
al

ou
tc
om

es
b.

Sc
or
es

fr
om

th
e
PA

ID
an

d
th
e
D
TS

Q
,a
nd

di
ab

et
es
-r
el
at
ed

he
al
th

se
rv
ic
e
ut
ili
za

tio
n
ra
te
s

an
d
co
st
s

a.
A

m
ea
n
de

cr
ea
se

in
H
bA

1c
of

0.
8%

(in
te
rv
en

tio
n
gr
ou

p)
w
ith

un
ch

an
ge

d
H
bA

1c
va

lu
es

(c
on

tr
ol

gr
ou

p)
;t
he

ch
an

ge
in

m
ea
n
SB

P,
LD

L,
an

d
TG

be
tw

ee
n
tw

o
ar
m
sw

er
e

in
si
gn

ifi
ca
nt

b.
Im

pr
ov

em
en

ts
in

PA
ID

an
d
D
TS

Q
sc
or
es
,

re
du

ct
io
n
in

ph
ys
ic
ia
n
w
or
kl
oa

d
an

d
an

av
er
ag

e
co
st
sa
vi
ng

so
fU

S$
91

.0
1
pe

rp
at
ie
nt

(in
te
rv
en

tio
n

gr
ou

p)
Si
aw

et
al
.[
19

]
To

ta
l:
n
=
33

0
In
te
rv
en

tio
n:

n
=
14

1
C
on

tr
ol
:n

=
18

9

Ra
nd

om
iz
ed

co
nt
ro
lle

d
tr
ia
l

M
ul
tid

is
ci
pl
in
ar
y
ca
re

w
ith

re
gu

la
rc

lin
ic
al

ph
ar
m
ac
is
t

fo
llo

w
-u
p
w
ith

al
lp

at
ie
nt
s

vi
a
fa
ce
-to

-fa
ce

vi
si
to

r
te
le
ph

on
e
ca
ll
in

ad
di
tio

n
to

us
ua

lc
ar
e.

a.
H
bA

1c
ch

an
ge

b.
To

ta
ld

ire
ct

ou
tp
at
ie
nt

m
ed

ic
al

co
st
sf
or

di
ab

et
es
-r
el
at
ed

ca
re

a.
Th

e
in
te
rv
en

tio
n
gr
ou

p
ha

d
gr
ea
te
r

im
pr
ov

em
en

ti
n
H
bA

1c
b.

Lo
w
er

m
ea
n
to
ta
ld

ire
ct

ou
tp
at
ie
nt

m
ed

ic
al

co
st
sp

er
pa

tie
nt

in
th
e
in
te
rv
en

tio
n
gr
ou

p

3
Brought to you by | University of Exeter

Authenticated
Download Date | 1/27/20 4:44 AM

http://rivervalleytechnologies.com/products/


Au
to

m
at

ica
lly

ge
ne

ra
te

d
ro

ug
h

PD
Fb

yP
ro

of
Ch

ec
kf

ro
m

Ri
ve

rV
al

le
yT

ec
hn

ol
og

ie
sL

td
Dwiputri et al. DE GRUYTER

Si
aw

et
al
.[
19

]
To

ta
l:
n
=
26

Q
ua

lit
at
iv
e

st
ud

y
PM

D
S
se
rv
ic
es

co
ns

is
to

f
op

tim
iz
in
g
di
ab

et
es

tr
ea
tm

en
ta

nd
se
lf-
m
an

ag
em

en
t

ed
uc

at
io
n

Pa
tie

nt
s’
ca
re

ex
pe

rie
nc

es
w
ith

PM
D
S
in

fo
ur

th
em

es
:

a.
Fu

lfi
lli
ng

pa
tie

nt
s’
ne

ed
s

b.
D
el
iv
er
y
an

d
qu

al
ity

of
se
rv
ic
e

c.
C
ha

ng
es

at
tr
ib
ut
ed

to
th
e
se
rv
ic
e

d.
Su

gg
es
tio

ns
fo
r

im
pr
ov

em
en

t

a.
Th

e
m
aj
or
ity

of
pa

tie
nt
s’
ag

re
e
th
at

PM
D
S

su
cc
es
sf
ul
ly

fu
lfi
lli
ng

pa
tie

nt
s’
ne

ed
sf
or

in
fo
rm

at
io
n
on

di
ab

et
es

m
an

ag
em

en
ts
uc

h
as

di
ab

et
es

an
d
its

co
m
pl
ic
at
io
ns

,l
ife

st
yl
e
ch

an
ge

s,
an

d
m
ed

ic
at
io
n

b.
Pa

tie
nt
sa

re
ge

ne
ra
lly

sa
tis

fie
d
w
ith

th
e

st
ru

ct
ur
al

qu
al
ity

of
se
rv
ic
e
(lo

ca
tio

n
an

d
ap

po
in
tm

en
ts

ys
te
m
)w

ith
th
e
ph

ar
m
ac
is
t

c.
So

m
e
pa

tie
nt
sr

ep
or
ti
m
pr
ov

em
en

ts
in

gl
uc

os
e

co
nt
ro
la

nd
m
ed

ic
at
io
n
ad

he
re
nc

e
d.

Su
gg

es
tio

ns
to

im
pr
ov

e
PM

D
S
w
er
e
m
in
im

al
be

ca
us

e
pa

tie
nt
sa

re
sa
tis

fie
d
w
ith

al
m
os
ta

ll
as
pe

ct
so

ft
he

se
rv
ic
e

M
al
ay

si
a

Li
m

an
d
Li
m

[2
0]

To
ta
l:
n
=
43

Re
tr
os
pe

ct
iv
e

cr
os
ss

ec
tio

na
l

Ro
ut
in
e
fo
llo

w
-u
p
an

d
m
ee
tt
he

ph
ar
m
ac
is
ts
.

Pa
tie

nt
re
ce
iv
ed

co
un

se
lin

g
an

d
ed

uc
at
io
n
th
ro
ug

h
Th

e
D
M
A
TC

pr
og

ra
m

a.
G
ly
ce
m
ic
co
nt
ro
l

b.
Li
pi
d
pa

ra
m
et
er
s

c.
Pa

tie
nt

ad
he

re
nc

e

a.
A

m
ea
n
re
du

ct
io
n
in

H
bA

1c
an

d
FB

G
b.

A
m
ea
n
re
du

ct
io
n
in

LD
L
ch

ol
es
te
ro
lb

ut
TG

an
d
H
D
L
ch

ol
es
te
ro
lw

er
e
no

ts
ig
ni
fic

an
t

c.
Pa

tie
nt
s’
ad

he
re
nc

e
to

m
ed

ic
at
io
n
re
gi
m
en

s
im

pr
ov

ed
si
gn

ifi
ca
nt
ly

fr
om

m
ed

iu
m

to
hi
gh

ad
he

re
nc

e
H
ur
ia

nd
Le

e
[2
1]

To
ta
l:
n
=
20

8
Re

tr
os
pe

ct
iv
e

A
ss
es
st

he
D
RP

sb
y
th
e

ph
ar
m
ac
is
t

a.
Ty

pe
so

fD
RP

s
b.

Fa
ct
or
sa

ss
oc
ia
te
d
w
ith

its
oc
cu

rr
en

ce

a.
Th

e
m
aj
or
ity

of
pa

tie
nt
s(

91
.8
%
)h

ad
at

le
as
t

on
e
D
RP

.T
he

m
os
tf
re
qu

en
tt
yp

es
of

D
RP

w
er
e

po
te
nt
ia
ld

ru
g-
dr

ug
in
te
ra
ct
io
n,

dr
ug

no
tt
ak

en
or

ad
m
in
is
te
re
d,

an
d
in
su

ffi
ci
en

ta
w
ar
en

es
so

f
he

al
th

an
d
di
se
as
es

b.
M
al
e
ge

nd
er
,r
en

al
im

pa
ir
m
en

t,
po

ly
ph

ar
m
ac
y,

an
d
po

or
lip

id
co
nt
ro
lw

er
e
fa
ct
or
st

ha
tw

er
e

si
gn

ifi
ca
nt
ly

as
so
ci
at
ed

w
ith

D
RP

C
hu

ng
et

al
.

[2
2]

To
ta
l:
n
=
24

1
In
te
rv
en

tio
n:

n
=
12

0
C
on

tr
ol
:n

=
12

1

Pr
os
pe

ct
iv
e

ra
nd

om
iz
ed

co
nt
ro
lle

d
tr
ia
l

PC
by

ph
ar
m
ac
is
t,

in
cl
ud

in
g
m
ed

ic
at
io
n

re
vi
ew

,r
es
ol
ve

an
y
D
RP

s
an

d
ed

uc
at
ed

pa
tie

nt
s

a.
M
ed

ic
at
io
n
ad

he
re
nc

e
b.

G
ly
ce
m
ic
le
ve

ls
a.

M
ed

ic
at
io
n
ad

he
re
nc

e
si
gn

ifi
ca
nt
ly

as
so
ci
at
ed

w
ith

th
e
pr
ov

is
io
n
of

PC
b.

St
at
is
tic

al
ly

si
gn

ifi
ca
nt

di
ffe

re
nc

es
w
er
e

ob
se
rv
ed

be
tw

ee
n
th
e
co
nt
ro
la

nd
in
te
rv
en

tio
n

gr
ou

ps
in

FB
G

an
d
H
bA

1c
va

lu
es

C
ha

n
an

d
M
oh

am
ed

[2
3]

To
ta
l:
n
=
11

0
St
an

da
rd

gr
ou

p:
n
=
35

Fo
nt
-e
nl
ar
ge

d
gr
ou

p:
n
=
35

Pi
ct
og

ra
m
-

in
co
rp

or
at
ed

gr
ou

p:
n
=
40

Ra
nd

om
iz
ed

co
nt
ro
lle

d
tr
ia
l

M
od

ifi
ed

la
be

ls
th
ro
ug

h
fo
nt
-e
nl
ar
ge

d
an

d
pi
ct
og

ra
m
-in

co
rp

or
at
ed

la
be

ls
us

ed
fo
rl
on

g-
te
rm

m
ed

ic
at
io
ns

a.
Pa

tie
nt
s’
ad

he
re
nc

e
b.

Pa
tie

nt
s’
co
m
pr
eh

en
si
on

c.
Pa

tie
nt
s’
pr
ef
er
en

ce
s

a.
Th

er
e
w
er
e
an

in
cr
ea
se

of
to
ta
la

dh
er
en

ce
sc
or
es

in
al
lt
hr
ee

gr
ou

ps
b.

Th
e
re
pe

at
ed

ly
m
ea
su

re
d
to
ta
lc
om

pr
eh

en
si
on

sc
or
e
of

pi
ct
og

ra
m
-in

co
rp

or
at
ed

la
be

lg
ro
up

w
as

si
gn

ifi
ca
nt
ly

hi
gh

er
th
an

ba
se
lin

e
c.
El
de

rli
es

an
d
th
os
e
w
ith

a
hi
gh

er
nu

m
be

ro
f

m
or
bi
di
ty

pr
ef
er
re
d
pi
ct
og

ra
m
-in

co
rp

or
at
ed

la
be

lo
ve

rf
on

t-e
nl
ar
ge

d
la
be

l
Bu

tt
et

al
.[
24

]
To

ta
l:
n
=
73

In
te
rv
en

tio
n:

n
=
37

C
on

tr
ol
:n

=
36

Ra
nd

om
iz
ed

co
nt
ro
lle

d
tr
ia
l

Pa
tie

nt
si
n
in
te
rv
en

tio
n

gr
ou

p
re
ce
iv
ed

st
an

da
rd

ca
re

an
d
PE

PP
in
te
rv
en

tio
n.

a.
C
lin

ic
al

ou
tc
om

es
b.

M
ed

ic
at
io
n
ad

he
re
nc

e
a.

H
bA

1c
an

d
BM

Iv
al
ue

sr
ed

uc
ed

si
gn

ifi
ca
nt
ly
,

bu
tl
ip
id

pr
ofi

le
sw

er
e
un

ch
an

ge
d
in

bo
th

gr
ou

ps
b.

M
or
is
ky

m
od

ifi
ca
tio

n
ad

he
re
nc

e
sc
al
e

(M
M
A
S)

si
gn

ifi
ca
nt
ly

in
cr
ea
se
d

4
Brought to you by | University of Exeter

Authenticated
Download Date | 1/27/20 4:44 AM

http://rivervalleytechnologies.com/products/


Au
to

m
at

ica
lly

ge
ne

ra
te

d
ro

ug
h

PD
Fb

yP
ro

of
Ch

ec
kf

ro
m

Ri
ve

rV
al

le
yT

ec
hn

ol
og

ie
sL

td
DE GRUYTER Dwiputri et al.

Li
m

et
al
.[
25

]
To

ta
l:
n
=
76

In
te
rv
en

tio
n:

n
=
39

C
on

tr
ol
:n

=
37

pr
os
pe

ct
iv
e

ra
nd

om
iz
ed

Pa
tie

nt
re
ce
iv
ed

D
M
TA

C
pr
og

ra
m

on
to
p
of

th
ei
r

ro
ut
in
e
cl
in
ic
al

fo
llo

w
-u
p

C
lin

ic
al

ou
tc
om

es
M
ea
n
H
bA

1c
,F

BG
,a

nd
LD

L
ch

ol
es
te
ro
ll
ev
el
s

re
du

ce
d
si
gn

ifi
ca
nt
ly
.

M
al
ay

si
a

Le
e
et

al
.[
26

]
To

ta
l:
n
=
14

Q
ua

lit
at
iv
e

In
te
rv
ie
w
sw

er
e
co
nd

uc
te
d

by
EL

L
(p
ha

rm
ac
is
ta

nd
gr
ad

ua
te

st
ud

en
t)

a.
Ex

pe
rie

nc
e
an

d
pe

rc
ep

tio
n
of

di
ab

et
es

se
lf-
m
an

ag
em

en
t

b.
C
on

st
ra
in
ts
of

th
e

cu
rr
en

th
ea
lth

ca
re

sy
st
em

c.
Pe

rc
ep

tio
n
of

th
e

co
m
m
un

ity
ph

ar
m
ac
is
t

an
d
co
m
m
un

ity
ph

ar
m
ac
ie
s

d.
Pe

rc
ei
ve

d
ro
le
sf
or

co
m
m
un

ity
ph

ar
m
ac
is
ts
in

di
ab

et
es

ca
re

e.
C
ha

lle
ng

es
in

ut
ili
zi
ng

co
m
m
un

ity
ph

ar
m
ac
ie
st
o

pr
ov

id
e
D
SM

E/
S

a.
Th

er
e
w
er
e
m
an

y
m
is
co
nc

ep
tio

ns
am

on
g

pa
rt
ic
ip
an

ts
ab

ou
td

ia
be

te
sm

an
ag

em
en

tt
ha

t
co
ul
d
be

at
tr
ib
ut
ed

to
la
ck

of
kn

ow
le
dg

e
b.

Lo
ng

w
ai
tin

g
ho

ur
s,
ov

er
cr
ow

de
d
cl
in
ic
s,
sh

or
t

co
ns

ul
ta
tio

n
tim

es
,a

nd
lo
ng

du
ra
tio

n
ga

p
be

tw
ee
n
ap

po
in
tm

en
ts

w
er
e
de

sc
rib

ed
by

m
os
t

pa
rt
ic
ip
an

ts
ab

ou
tc

on
st
ra
in
ts
of

th
e
cu

rr
en

t
he

al
th
ca
re

sy
st
em

c.
Pa

rt
ic
ip
an

ts
se
en

th
at

so
m
e
co
m
m
un

ity
ph

ar
m
ac
is
ts
w
er
e
pe

rc
ei
ve

d
as

pr
io
rit

iz
in
g
pr
ofi

t
ov

er
pa

tie
nt

ca
re

w
ith

lit
tle

to
no

di
sc
us

si
on

of
he

al
th
-r
el
at
ed

ne
ed

s
d.

M
os
tp

ar
tic

ip
an

ts
ac
kn

ow
le
dg

ed
th
at

co
m
m
un

ity
ph

ar
m
ac
is
ts
co
ul
d
pr
ov

id
e

in
fo
rm

at
io
n
or

ed
uc

at
io
n
fo
rp

at
ie
nt
so

n
di
ab

et
es

se
lf-
m
an

ag
em

en
t

e.
Th

er
e
w
er
e
ch

al
le
ng

es
in
cl
ud

in
g
pr
iv
ac
y
in

th
e

co
m
m
un

ity
ph

ar
m
ac
y
an

d
ad

de
d
co
st
st

ha
t

w
ou

ld
in
cu

rf
ro
m

us
in
g
co
m
m
un

ity
ph

ar
m
ac
ie
s

fo
rd

ia
be

te
sc

ar
e

C
hu

a
et

al
.[
27

]
To

ta
l:
n
=
47

7
C
on

tr
ol
le
d

tr
ia
l

Th
e
ph

ar
m
ac
is
tr
ev

ie
w
ed

pa
tie

nt
m
ed

ic
at
io
ns

an
d

co
un

se
lle

d
pa

tie
nt
,n

ot
ed

an
y
PC

Is
en

co
un

te
re
d
by

th
e
pa

rt
ic
ip
an

ts
an

d
he

lp
ed

to
re
so
lv
e
th
e
PC

Is

a.
Ty

pe
so

fP
C
Is

en
co
un

te
re
d
by

th
e

pa
rt
ic
ip
an

ts
b.

Th
e
ca
us

es
an

d
cl
in
ic
al

si
gn

ifi
ca
nc

e
of

th
e
PC

Is

a.
Ty

pe
so

fP
C
I:
D
ru

g-
us

e
pr
ob

le
m
s,
in
su

ffi
ci
en

t
aw

ar
en

es
sa

nd
kn

ow
le
dg

e
ab

ou
td

is
ea
se

co
nd

iti
on

an
d
m
ed

ic
at
io
n,

A
D
R,

th
er
ap

eu
tic

fa
ilu

re
,d

ru
g-
ch

oi
ce

pr
ob

le
m
sa

nd
do

si
ng

pr
ob

le
m
s

b.
Th

e
m
ai
n
ca
us

es
of

PC
Is

w
er
e
de

te
rio

ra
tio

n
of

di
se
as
e
st
at
e
th
at

le
d
to

fa
ilu

re
of

th
er
ap

y
an

d
al
so

pr
es
en

ta
tio

n
of

ne
w

sy
m
pt
om

so
r

in
di
ca
tio

ns
.T

he
re

w
er
e
52

%
w
ith

cl
in
ic
al
ly

in
si
gn

ifi
ca
nt
,3

8.
9%

w
ith

m
in
im

al
cl
in
ic
al

si
gn

ifi
ca
nc

e,
8.
9%

as
de

fin
ite

ly
cl
in
ic
al
ly

si
gn

ifi
ca
nt

an
d
co
ul
d
ca
us

e
pa

tie
nt

ha
rm

,w
hi
le

on
e
is
su

e
(0
.2
%
)w

as
cl
as
si
fie

d
as

lif
e
th
re
at
en

in
g

5
Brought to you by | University of Exeter

Authenticated
Download Date | 1/27/20 4:44 AM

http://rivervalleytechnologies.com/products/


Au
to

m
at

ica
lly

ge
ne

ra
te

d
ro

ug
h

PD
Fb

yP
ro

of
Ch

ec
kf

ro
m

Ri
ve

rV
al

le
yT

ec
hn

ol
og

ie
sL

td
Dwiputri et al. DE GRUYTER

Th
ai
la
nd

D
hi
pp

ay
om

et
al
.[
28

]
To

ta
l:
n
=
39

7
D
es
cr
ip
tiv

e
Th

e
ph

ar
m
ac
is
ta

ss
es
se
d

th
e
pa

rt
ic
ip
an

ts
’r
is
k
of

di
ab

et
es

by
us

in
g
th
e

di
ab

et
es

ris
k
pr
ed

ic
tio

n
to
ol

as
sc
re
en

in
g.

A
ll

pa
rt
ic
ip
an

ts
re
ce
iv
ed

ed
uc

at
io
na

li
nf
or
m
at
io
n

fr
om

ph
ar
m
ac
is
ts
as

he
al
th

pr
om

ot
io
n

a.
Th

e
nu

m
be

ro
f

pa
rt
ic
ip
an

ts
w
ith

hi
gh

ris
k

of
di
ab

et
es

b.
Th

e
nu

m
be

ro
fh

ig
h
ris

k
in
di
vi
du

al
su

nd
er
ta
ki
ng

a
fa
st
in
g
C
BG

te
st
;

in
di
vi
du

al
sw

ith
el
ev

at
ed

fa
st
in
g
C
BG

;a
nd

co
nfi

rm
ed

di
ag

no
si
so

f
di
ab

et
es
)

a.
Th

er
e
w
er
e
49

.4
%

of
pa

rt
ic
ip
an

ts
w
ho

ha
d
a

hi
gh

ris
k
of

di
ab

et
es

(r
is
k
sc
or
e:

≥
9)

b.
Th

er
e
w
er
e
48

.5
%

of
th
es
e
hi
gh

ris
k
in
di
vi
du

al
s

un
de

rt
oo

k
fa
st
in
g
C
BG

.E
le
va

te
d
fa
st
in
g
C
BG

(≥
12

6
m
g/

dL
)w

as
fo
un

d
in

12
pe

rs
on

s(
12

.7
%
).

O
ve

ra
ll,

tw
o
pa

tie
nt
sw

ith
di
ab

et
es

w
er
e

id
en

tifi
ed

du
rin

g
th
e
pr
ov

is
io
n
of

th
e
pr
og

ra
m

Th
ai
la
nd

Sa
en

gc
ha

ro
en

et
al
.[
29

]
To

ta
l:
n
=
14

3
pr
e-

an
d
po

st
-

in
te
rv
en

tio
n

a.
Th

e
ph

ar
m
ac
is
tc

he
ck
ed

th
e
ac
cu

ra
cy

of
th
e

m
ed

ic
at
io
ns

an
d
D
RP

sa
nd

th
en

ad
vi
se
d
th
e
pa

tie
nt

ab
ou

tt
he

dr
ug

us
e

b.
Th

e
ph

ar
m
ac
is
t

pr
ov

id
ed

th
e
pa

tie
nt
sw

ith
ed

uc
at
io
n
us

in
g
a
D
V
D

an
d
th
en

as
ke

d
th
em

to
sh

ow
ho

w
to

us
e
in
su

lin
in
je
ct
io
n.

C
lin

ic
al

ou
tc
om

e
a.

Si
gn

ifi
ca
nt

re
du

ct
io
ns

in
H
bA

1c
,F

BG
,s
ys
to
lic

BP
,t
rig

ly
ce
rid

es
,a
nd

to
ta
lc
ho

le
st
er
ol

w
er
e

de
te
ct
ed

in
pa

tie
nt
sw

ho
re
ce
iv
ed

th
e

in
te
rv
en

tio
n.

In
cr
ea
se
d
LD

L
ch

ol
es
te
ro
ll
ev
el
,b

ut
no

si
gn

ifi
ca
nt

ch
an

ge
in

H
D
L
ch

ol
es
te
ro
lw

er
e

fo
un

d
b.

M
ed

ic
at
io
n
ad

he
re
nc

e,
di
ab

et
es

kn
ow

le
dg

e,
an

d
sk
ill

in
us

in
g
in
su

lin
in
je
ct
io
n
im

pr
ov

ed
at

th
e
en

d
of

th
e
st
ud

y

C
am

bo
di
a

O
tg
on

tu
ya

et
al
.[
30

]
To

ta
l:
n
=
54

33
C
ro
ss

se
ct
io
na

l
M
an

ag
em

en
tw

ith
ph

ar
m
ac
eu

tic
al

an
d

lif
es
ty
le

ad
vi
ce

in
te
rv
en

tio
ns

a.
Pr
ev

al
en

ce
of

co
nd

iti
on

s
th
at

w
as

as
so
ci
at
ed

w
ith

C
V
D

fa
ct
or
s

b.
Pr
ev

al
en

ce
of

ea
rly

id
en

tifi
ca
tio

n
of

hy
pe

rt
en

si
on

an
d
di
ab

et
es

c.
Pr
ev

al
en

ce
of

un
co
nt
ro
lle

d
hy

pe
rt
en

si
on

an
d
di
ab

et
es

an
d
its

po
ss
ib
le

ca
us

e

a.
Pr
ev

al
en

ce
re
sp

ec
tiv

el
y
in

hy
pe

rt
en

si
on

(1
2.
3%

),
di
ab

et
es

(3
.1
%
),
hy

pe
rc
ho

le
st
er
ol
em

ia
(3
.2
%
),
an

d
ov

er
w
ei
gh

t(
15

.5
%
)

b.
Th

er
e
w
er
e
45

.4
%

of
al
lh

yp
er
te
ns

iv
es

an
d

50
.3
%

of
al
ld

ia
be

tic
si
n
th
e
ag

e
gr
ou

p
35

–6
4

ye
ar
st

ha
th

ad
be

en
pr
ev

io
us

ly
di
ag

no
se
d

c.
O
nl
y
28

.6
%

of
al
lh

yp
er
te
ns

iv
es

an
d
23

.9
%

of
al
ld

ia
be

tic
s,
re
sp

ec
tiv

el
y,
w
er
e
ad

eq
ua

te
ly

co
nt
ro
lle

d.
Es

tim
at
es

su
gg

es
td

efi
ci
ts

in
de

liv
er
y

of
im

po
rt
an

ta
dv

ic
e
fo
rl
ife

st
yl
e
in
te
rv
en

tio
ns

A
D
R,

ad
ve

rs
e
dr

ug
re
ac
tio

n;
BM

I,
Bo

dy
M
as
sI

nd
ex
;C

A
RE

PI
LL

S,
C
lo
se
rm

on
ito

rin
g,

A
dh

er
en

ce
pr
ob

le
m
,R

es
is
ta
nc

e
to

dr
ug

th
er
ap

y,
Em

po
w
er
m
en

ti
n
pa

tie
nt

’s
ow

n
th
er
ap

y,
Po

ly
ph

ar
m
ac
y,
In
su

lin
tit
ra
tio

n,
La

ck
in

dr
ug

kn
ow

le
dg

e,
La

ck
in

dr
ug

ad
m
in
is
tr
at
io
n
te
ch

ni
qu

es
an

d
Sw

itc
hi
ng

of
dr

ug
s;
C
BG

,c
ap

ill
ar
y
bl
oo

d
gl
uc

os
e;
D
M
TA

,D
ia
be

te
sM

ed
ic
at
io
n
Th

er
ap

y
A
dh

er
en

ce
C
lin

ic
;D

N
,d

ia
be

tic
ne

ur
op

at
hy

;
D
RP

,d
ru

g
re
la
te
d
pr
ob

le
m
;D

SM
E/

S,
di
ab

et
es

se
lf-
m
an

ag
em

en
te

du
ca
tio

n
an

d
su

pp
or
t;
D
TS

Q
,D

ia
be

te
sT

re
at
m
en

tS
at
is
fa
ct
io
n

Q
ue

st
io
nn

ai
re
s;
FB

S,
fa
st
in
g
bl
oo

d
gl
uc

os
e;
H
bA

1c
,g

ly
ca
te
d
he

m
og

lo
bi
n;

H
D
L-
C
,h

ig
h-
de

ns
ity

lip
op

ro
te
in
;L

D
L,

lo
w
-d
en

si
ty

lip
op

ro
te
in
;

PA
ID

,p
ro
bl
em

ar
ea
si
n
di
ab

et
es
;P

C
,p

ha
rm

ac
eu

tic
al

ca
re
;P

C
I,
ph

ar
m
ac
eu

tic
al

ca
re

is
su

e;
PE

PP
,p

at
ie
nt

ed
uc

at
io
n
by

ph
ar
m
ac
is
t

pr
og

ra
m
;P

M
D
S,

ph
ar
m
ac
is
t-m

an
ag

ed
di
ab

et
es

se
rv
ic
es
;S

BP
,s
ys
to
lic

bl
oo

d
pr
es
su

re
;S

M
S,

sh
or
tm

es
sa
ge

ss
er
vi
ce
;T

G
,t
rig

ly
ce
rid

e.

6
Brought to you by | University of Exeter

Authenticated
Download Date | 1/27/20 4:44 AM

http://rivervalleytechnologies.com/products/


Au
to

m
at

ica
lly

ge
ne

ra
te

d
ro

ug
h

PD
Fb

yP
ro

of
Ch

ec
kf

ro
m

Ri
ve

rV
al

le
yT

ec
hn

ol
og

ie
sL

td
DE GRUYTER Dwiputri et al.

Results and discussion

Studies included in this narrative review are shown in Figure 1. There are 142 titles identified and further
selected. Exclusion criteria are duplicated titles; review, commentary, or protocol; pharmacists are not involved;
and countries that are not located in Southeast Asia. Finally, 16 papers were eligible for the review process
(Figure 1).

Figure 1: PRISMA Diagram of Literature search strategy and review procedure.

Five countries in Southeast Asia were included in the study, consisting of Indonesia (three studies) [15], [16],
[17], Malaysia (eight studies) [20], [21], [22], [23], [24], [25], [26], [27], Singapore (two studies) [18], [19], Thailand
(two studies) [28], [29], and Cambodia (one study) [30].

The role of the pharmacist in DM management

The pharmacist contributions found in the study are illustrated in Figure 2 and the references used are sum-
marized in Table 2.
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Figure 2: Pharmacist contributions in Southeast Asia.

Table 2: Pharmacist contributions at various setting in Southeast Asia.

Country Citation Setting Services
delivery

Type of contributions

Indonesia Wibowo et al.
[15]

Community
pharmacy

Exclusively a. Dispensing
b. Counselling and education
c. Monitoring
d. Referral

Keban et al.
[16]

Hospital Exclusively Counselling and education

Adikusuma
and Nurul [17]

Outpatient in
hospital

Exclusively a. Counselling and education
b. Follow-up

Singapore Siaw et al. [18] Outpatient in
healthcare
institution

Collaborative a. Counselling and education
b. Monitoring
c. Follow-up
d. Referral

Siaw et al. [19] Ambulatory
care and
community

Collaborative a. Counselling and education
b. Monitoring

Malaysia Lim and Lim
[20]

Hospital Collaborative a. Counselling and education
b. Follow-up
c. Monitoring

Chua et al. [27] Primary care Collaborative a. Medication review
b. Counselling and education
c. Referral

Huri and Lee
[21]

Tertiary care Collaborative a. Medication review
b. Counselling and education

Chung et al.
[22]

Hospital Exclusively a. Medication review
b. Counselling and education
c. Follow-up

Chan and
Mohamed [23]

Hospital Exclusively Dispensing

Butt et al. [24] Endocrine
clinic

Exclusively a. Counselling and education
b. Follow-up

Lim et al. [25] Hospital Exclusively a. Medication review
b. Counselling and education
c. Follow-up
d. Monitoring

Lee et al. [26] Primary care Exclusively a. Dispensing
b. Drug Information services
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Thailand Dhippayom et
al. [28]

Community
pharmacy

Exclusively a. Prevention
b. Education
c. Referral

Saengcharoen
et al. [29]

Hospital Exclusively a. Medication review
b. Counselling and education

Cambodia Otgontuya et
al. [30]

Community Collaborative Education

Prevention

The contribution of pharmacists in prevention was found in one study. Prevention is carried out in the form
of screening and health promotion. The screening process employed risk prediction tools developed by Aek-
plakorn et al. to select individuals who are at high risk for capillary blood glucose (CBG). Assessment was
based on risk factors for participants, including age, sex, Body Mass Index (BMI), waist circumference, hyper-
tension, and history of diabetes in parent or sibling [28]. The higher the score obtained, the greater the risk
of diabetes. Although this tool can be used as a diabetes screening, there is no agreement yet that the tools
must be used in all community pharmacies in Thailand [31]. In addition, the type of health promotion to be
delivered depending on the diabetes risk score obtained. Those who had a score of ≤5 were informed about
lifestyle regarding exercise and weight reduction, and subjects who had a score of ≥6 would receive additional
information regarding diet control. Meanwhile, subjects who have a diabetes risk score of 9 will continue the
fasting CBG test, and if an increase in fasting CBG is found (≥126 mg/dL), participants will be referred to the
hospital [28]. Screening using risk prediction tools is relatively easy to use to measure the risk of diabetes in
community settings as compared with glucose measurements that are more costly. The tools have also been
developed in other countries such as Western, Oman, India, Japan, and China [28].

Dispensing

The contribution of pharmacists in the dispensing process was found in two studies, one each in Indonesia and
Malaysia. Community pharmacists in Indonesia actively play a role in this process [15]. Similarly, pharmacists
in Malaysia also contributed in this process, although dispensing of drugs can be carried out by doctors [31].
The results of interviews with the perception of type 2 diabetes patients about pharmacists showed that phar-
macists in community pharmacies still prioritize the process of “selling and buying.” Based on their experience,
the communication that occurs between pharmacists and patients is mostly related to the costs of purchasing
certain products, with little or no discussion about health-related needs [26].

The dispensing process actually has an important value in a pharmaceutical care service. Pharmacists have
a responsibility to ensure that the drugs received are safe and effective for use. Therefore, pharmacists are
required to do prescription screening [3].

Several problems were found, such as inability of patients with type 2 diabetes to read the instructions
on the drug label that turned out to be one of the local predisposing factors of patients to poor medication
adherence, even though the literacy rate in Malaysia was 93.1%. The instructions contained on the medication
label at the hospital have relatively small fonts, making it difficult for patients to read them. Therefore, try to
make modifications to the drug label. Drug labels are then made with larger fonts, and some are combining
instructions on drug labels with pictograms [23].

Medication review

Medication review is a structured evaluation of patient medicines with the aim of optimizing the use of drugs
and improving health outcomes. The scope ofmedication review includes the process of detecting drug-related
problems (DRP) and recommending interventions [32]. Recommended interventions aim to help resolve prob-
lems and support patient knowledge and compliance [33]. Such interventions include adding and adjusting
medicines. In one study in Malaysia it was found that the pharmacist had received approval from a doctor to
adjust the insulin dose in 4 units of the dose determined at a time according to the patient’s blood glucose level
if needed [25].

Most pharmacists in studies in Malaysia and Thailand conducted a medication review process [21], [22],
[27], [29]. In a study conducted by Huri et al. Chung et al. and Chua et al. showed that the identification and
assessment of DRPs is a form of pharmaceutical care conducted by pharmacists. Interestingly, pharmaceutical
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care services in the Huri et al. and Chua et al. study were conducted collaboratively between clinical apoeker
and patients, as well as with other healthcare team members. All of these people are involved in the process of
designing, implementing, and monitoring therapeutic plans to produce the desired specific outcomes.

The identification of DRPs in theHuri et al. and Chua et al. studies was carried out based on the Pharmaceu-
tical Care Network Europe (PCNE) tool version 5.01. Pharmacist intervention based on PCNE tool version 5.01
are grouped into no intervention, prescriber level, patient/carer level, drug level, and or other interventions or
activities [34].

About 91.8% of participants from the Huri et al. and 53.7% of participants from the Chua et al. studies were
identified as having at least one DRP. Meanwhile, the RCT study by Chung et al. proved that the medication
review had a positive impact. The results showed that there was a significant difference between the control
group compared with the intervention group on the value of fast blood glucose (9.0 vs. 7.2 mmol) and glycated
hemoglobin (9.1% vs. 8.0%) and the positive effect on treatment compliance in the group intervention.

Drug information services

Drug Information Service is an activity of providing information on impartial drugs, critically evaluated, and
with the best evidence in all aspects of druguse to other health professionals, patients, or the public. Information
about medicines includes that of prescription medicines, OTC drugs, and herbs. Drug information usually
includes dosage, dosage form, special formulation, route and method of administration, pharmacokinetics,
pharmacology, therapeutic and alternatives, efficacy, safety of use in pregnant and lactatingwomen, side effects,
interactions, stability, availability, price, and physical or chemical properties of the medicine [35].

Pharmacists are healthcare professionals who have knowledge about drugs, so in practice they can provide
information related to it. The study by Lee et al. showed that for people in Malaysia who had interacted with
pharmacists, community pharmacistswere seen as providers of quality health services andwere able to provide
professional medical advice. Participants felt that community pharmacists had sufficient knowledge to provide
appropriate medical advice, and some recognized that community pharmacists had a better understanding of
medicine than doctors [26].

Patient counselling and education

Most of the pharmacists in the study contributed to counseling and education for patients. Counseling is known
to be one of the most common interventions (38.8%) compared with other interventions such as patient refer-
ral to prescriber (20.8%), educating patients about their disease (12.0%), recommending changes in dosage or
frequency drugs or add other drugs (5.8%), and to monitor the patient’s condition (5.0%) [27].

Counseling is an interactive process between pharmacists and patients/families to increase knowledge, un-
derstanding, awareness, and compliance so that behavior changes occur in the use of drugs and resolve prob-
lems faced by patients [35]. Pharmacists play an important role in educating patients through counseling that
helps increase patient confidence and compliance [18], [20], [18]. The impact is not only on improving the qual-
ity of life but also on the level of patient satisfaction with DM care [18].

It is also emphasized by WHO that educating patients or people caring for patients about their treatment
and conditions to ensure maximum benefit and safety of the therapy obtained is one form of pharmaceutical
care that can help medication adherence [9]. Adherence to diabetes medications is known to have a significant
relationship with glycemic control. Those who did not adhere to treatment had significantly higher fasting
blood glucose levels [27].

The counseling process is carried out in a private counseling room [24]. Based on The Pharmaceutical Ser-
vices Division, Ministry of Health Malaysia, the allocation of counseling space for pharmacists and patients
has been established. The counseling area must be a well-appointed, private, and comfortable area, aiming to
maintain patient privacy so that more effective communication occurs that helps improve patient comfort [36].

Pharmacists can provide counseling and education on a continuing basis. This education can educate partic-
ipants to dispel their doubts and misunderstandings, which will lead to understanding and hence better treat-
ment compliance [24], [27]. The educational process not only is a method to resolve DRPs at the patient/carer
level but also helps patients recognize complications that may occur due to DM, such as diabetic neuropathy
[16], [21], [27].

Types of education provided include the following: (1) disease prevention [15]; (2) knowledge of diseases
(diabetes, hypertension, and hyperlipidemia) [19], [20], [21], [22], [24], [28], [29] and their complications [19],
[20], [24]; (3) medication knowledge, such as direction for use, common/important side effects and how to over-
come them, storage requirements, and use of insulin devices [15], [16], [19], [20], [21], [25], [29]; (4) therapeutic
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targets [15], [25]; (5) the importance of medication adherence [17], [19], [21], [22], [24]; (6) how to use pillboxes
[19], [21], [22]; (7) the importance of self-monitoring [16], [17], [19], [21], [22], [24]; (8) symptoms of hypo- and
hyperglycemia and its treatment [20]; (9) lifestyle modification, such as smoking cessation, diet control, weight
control, and exercise [16], [19], [20], [24], [27], [28]; and (10) foot care [15], [16], [20].

The need for education by pharmacists is expected by patients. Pharmacists are considered able to meet
the information needs of DM management [19]. Seventy percent of patients who come to pharmacies expect
educational services provided by pharmacists [15].

The tools to provide education also varied, starting in the form of booklet guides [25], diagrams [19], leaflets
[28], and even DVDs [29], so that they are more easily understood by patients.

Monitoring diabetes care

Monitoring can be carried out on (1) compliance monitoring (including in terms of antidiabetic treatment, ex-
ercise and diet plans, chronic complications prevention/treatment plans, and scheduled medical monitoring)
[15], [19]; (2)monitoring therapeutic outcomes (including checking records on self-monitoring of blood glucose
(SMBG), patient blood glucose test results, BMI measurements, blood pressure measurements, and patient lab-
oratory test results) [15], [18], [20], [25], and (3) monitoring of side effects [15], [27]. Although monitoring ser-
vices provided by pharmacists are still limited, 50% of patient respondents in community pharmacies support
activities related to monitoring and hope that pharmacists can provide more monitoring services [15].

Follow-up

Follow-up by the pharmacist aims to remind the patient to come back at the next appointment or remind to
take medicine. Follow-up can be done through face to face visits, telephone calls, or SMS [17], [18], [25]. Every
meeting with the pharmacist, patients will be given counseling and education. Follow-up was also carried out
to help participants solve pharmaceutical care or DRP problems via telephone [22]. One patient described his
experience of hypoglycemic events caused by drugs and how he contacted a pharmacist by telephone. The
patient explains how the pharmacist is able to overcome his fear and provide appropriate advice to minimize
the side effects of the drug [19].

The timeframe of face to face between patients and pharmacists varies in several studies, ranging from every
1 to 2 months [18], [20], [27] and every 3 to 4 months [22], [24]. Each face to face session with the pharmacist
can last for 20–30 min [18].

Referral

Referral is carried out by the pharmacist according to the needs of the patient [15], [18], [19]. Pharmacists can
refer patients to prescribers related to treatment and dietitian related to diet and exercise management [27]. The
referral can also be carried out by the pharmacist from the preventive efforts made. In a study it was shown that
subjects who had a diabetes risk score of 9 based on diabetes risk tools were advised to continue the fasting
CBG test, and if an increase in fasting CBG was found (≥126 mg/dL), participants would be referred to the
hospital and further examination and enforcement diagnosis by a physician [28].

All services provided by pharmacists are expected to be able to provide empowerment and motivation,
thereby strengthening the seven self-management behaviors that are important for diabetes: healthy eating,
being physically active, regular self-monitoring of blood glucose, adherence to medications, good problem-
solving skills, risk-reduction behaviors, and healthy coping skills [37]. This behavior helps patients achieve
their glycemic goals, which are very important for preventing diabetes-related morbidity and mortality [19].

Interestingly, from several studies, it was found that DMmanagementwas included in certain programs that
were tried in each country, such as theDiabetes Prevention Program inThailand [28], a pharmacist collaboration
programwith a doctor called Diabetes Medication Therapy Adherence Clinic (DMTAC) and Patient Education
by Pharmacist Program (PEPP) inMalaysia [20], [24], [25], and Pharmacist-Managed Diabetes Services (PMDS)
in Singapore [19]. Some studies also show that diabetes management has referred to the Diabetes Management
Guidelines that are available. There are also those who develop DM content management such as PEPP, which
combines the American Diabetes Association guidelines [38] with the MalaysianMinistry of Health guidelines
[36]. At present, a small number of community pharmacies in Indonesia also strengthen DM management
efforts through services for chronic diseases funded by the National Health Insurance Scheme [39].
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Collaborative care can be performed between physician, dietitians, diabetes nurse educators, and clinical
pharmacists. Collaborative and multidisciplinary teams are known to be most suitable for providing care for
people with chronic conditions such as diabetes and can help patients to facilitate patient self-management
[19]. Continuous and long-term support by health professionals is very important in helping patients sustain
their efforts in diabetes self-management. Support for 2 years is shown to have an improvement on the quality
of life of diabetic patients [40].

A team-based approach in the form of a visit is a delivery system design that moves from a reactive system
to a proactive care delivery system that can optimize the care of patients with chronic illness. This concept has
become part of the Chronic CareModel with Six Core Elements, as one of the concepts in diabetes management
[41]. The relationship between participants, health care providers, and social support is a fundamental inter-
personal factor that is closely related to treatment compliance. Some consultations with pharmacists allow the
development and formation of better patient-pharmacist professional relationships. This consultation increases
the confidence of the participants and therefore may contribute to improving medication adherence [22].

In Siaw et al.’s study, there is a concept that maps the division of roles between healthcare professionals
in providing care to patients. Physicians play a role in diagnosing patients, assessing the severity of diabetes,
and prescribingmedications; dietitian plays a role in providing dietary counseling such as carbohydrate count-
ing, choosing healthy foods, and weight management; clinical pharmacist plays a role in the management of
CAREPILLS (Closer monitoring, Adherence problems, Resistance to drug therapy, Empowerment in patient’s
own therapy, Polypharmacy, Insulin titration, Lack in drug knowledge, Lack in drug administration techniques,
and Switching of drugs), optimization of drug use using SIGN (Symptom-based Insulin adjustment for Glucose
Normalization) algorithm, and furnishing prescriptions and telephone follow-up; and diabetes nurse educator
plays a role in self-care counseling and basic screening in the feet and eyes [18]. The same division of tasks was
carried out in the Chua et al. study of dietitians and nurses.

Other forms of collaboration in the study of Chua et al. and Chung et al. in Malaysia were demonstrated
through communication between pharmacists and general practitioners (GPs) to discuss and if possible to assist
in solving pharmaceutical care problems that could affect the clinical outcomes of participants. Meanwhile, the
role of dietitian and nurse is also similar to the mapping found in a study in Singapore by Siaw et al.

Collaborative care is also carried out not only in managing the patient’s diabetes condition but also in other
possible risks that can occur due to diabetes. This was demonstrated in the Cardiovascular Risk Factors In-
tervention Strategies (CORFIS) trial program conducted in Malaysia. GPs, pharmacists, dietitians, and nurses
collaborate in the process [27].

The results of collaborative care can help in reducing the average HbA1c value of 0.8% in patients in the
intervention group compared with the control group with the HbA1c value that tends to not change, improve-
ment in the Problem Areas in Diabetes (PAID) score and The Diabetes Treatment Satisfaction Questionnaires
(DTSQ), a reduction in physician workload, and an average cost savings of US$91.01 per patient were observed
in the intervention group for 6 months [18].

The role of pharmacists in the management of DM in this narrative review can be part of the other roles of
pharmacists that have been reviewed especially in developing countries in Southeast Asia, relating to pharma-
cists’ contributions to the health of communities [42]

The Impact of the Pharmacist’s Role

The impact of pharmacist contributions in DMmanagement includes the following:

a. Pharmacists contribute to the prevention of diabetes through screening people who are at risk of diabetes
[28].

b. The process of identifying DRP carried out by pharmacists is able to have an impact not only on the preven-
tion of drug-related problems that may occur but also on the resolution of problems currently being faced
by patients [21].

c. Pharmacists are able to significantly increase clinical outcomes by decreasing HbA1c values [20], [22], [24],
significantly decreasing FBG values [20], [22], significantly decreasing LDL [20], and decreasing BMI in the
intervention group [24].

d. Pharmacists who are able to increase medication adherence are shown by increasing MMAS scores [20],
[22], [24].

e. Pharmacists are able to provide service satisfaction for patients. This is because pharmacists are able to
meet the information needs of DMmanagement and provide motivation for patients to change lifestyles for
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the better, for example, through patient motivation to start exercising and eating healthy foods as well as
motivation for routine self-monitoring [19].

Barriers to the implementation of services in DM management

Individual

In a promotive effort, a pharmacist needs to get training on effective approaches to patient education/behavior
change so that it does not only focus on diabetes and lifestyle modification [28]. Training is also needed in the
process of identifying pharmaceutical care problems, because it requires a long-time process. This can occur
due to the lack of pharmacist experience in detecting and resolving pharmaceutical care issues (PCIs) [27].
In addition, the active participation of pharmacists in the treatment of DM cannot be separated from their
knowledge, attitudes, and practices toward their current functioning. Therefore, these three components must
be a concern for pharmacists in delivering pharmacy services [43].

Meanwhile, from the patient’s perspective, the majority of participants were worried about the additional
costs to be incurred from using community pharmacies for diabetes care, and for some people, this might
prevent them from using the pharmacy despite the perceived benefits. There is also consideration whether this
service will be commensurate with the amount charged. [26].

In addition, in several studies, language is one of the obstacles in providing services. Some patients are
known to not speakMalay or English [24]. Countries in SoutheastAsia are countrieswith populations of various
ethnicities. In Malaysia and Singapore, for example, they consist of three main ethnicities, namely Chinese,
Malay, and Indian [18], [22]. And Indonesia itself consists of various ethnic and ethnic groups, so there are
diverse cultures in each region. This heterogeneous population is a unique characteristic in Southeast Asian
countries. Apparently, this can be one of the considerations in determining appropriate health services, because
it will affect the acceptance of a health service. Therefore, further studies are needed to evaluate the impact of
ethnic differences, especially on glycemic control in countries in Southeast Asia [24].

Organizational

Community pharmacy in Thailand, for example, has not been formally integrated as part of the healthcare
system [28]. Meanwhile, in Malaysia, the application of pharmaceutical care models on a broader scale can
be limited by the healthcare infrastructure [22]. The high cost of glucometers and testing supplies that are
not subsidized by the government prevents participants from conducting routine SMBG [26]. In the study in
Malaysia, other obstacles to the current health system such as the overcrowded clinics, longwaiting times, short
consultation times, and long intervals for appointments can result in non-compliance with their medicines. As
a result of this limitation, the patient-provider relationship also appears to be negatively affected [26].

In connection with professional organizations, negotiations from the Indonesian Pharmacists Association
are needed regarding adequate remuneration for pharmacists so that services expected by the community can
be implemented more optimally, based on payment schemes including very low prescription fees [15].

Public recognition

People in Thailand have reportedly not felt comfortable accessing health services [28]. In addition, patients in
Malaysian community pharmacies do not always feel comfortable about receiving recommendations by com-
munity pharmacists tomodify their treatment regimens. This is due to concerns about the provision of accurate
recommendations bypharmacists because pharmacists do not have access to patient case records and laboratory
data. However, another study showed that most participants appreciated the advice of community pharmacists
as pharmacists were considered professional and accurate. Pharmacists as medical experts are considered sure
to be able to conduct drug reviews, and this can be a step in ensuring the use of drugs that are safe and provide
a sense of security for users. It is believed that pharmacists can detect signs of hyperglycemia, hypoglycemia,
or early stages of diabetes complications and provide immediate treatment and referral recommendations [26].
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Study limitations

Studies on this narrative reviewwere found in only five countries in Southeast Asia based on the database used.
Indeed there are still many types of pharmacist contributions in various settings. However, this narrative review
is limited to studies based on keywords that are determined, so some contributions may not be summarized.

Most of the studies are also still carried out in a short period of time, so it is not yet possible to detect the
complications of long-term diabetes, long-term effects, and the benefits of the contribution made by pharma-
cists.

Summary and outlook

Pharmacists play a role in contributing to the improvement of DM in various settings from the community
pharmacy, the primary care, to the tertiary care. The types of pharmacist contribution included prevention,
dispensing, medication review, drug information services, counseling and education, monitoring, follow-up,
and referral. Various types of intervention by pharmacists and their impact can provide a broader view of the
important role of the pharmacist as a healthcare professional in DMmanagement. Themore varied the pharma-
cist’s intervention, the more it is knownwhat approach is most appropriate in managing DM. This intervention
is expected to help reduce the prevalence of DM. Therefore, action research on pharmacist intervention in DM
management is recommended.
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