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Abstract

Background: Drug dispensing is a clinical pharmacy service that promotes access to medicines and their rational
use. However, there is a lack of evidence for the impact of drug dispensing on patients’ health outcomes. Thus, the
purpose of this study was to assess the influence of drug dispensing on the clinical, humanistic, and economic
outcomes of patients attending community pharmacies.

Methods: A systematic literature search was performed in April 2021 using PubMed, Web of Science, Cochrane
Library, LILACS, and Open Thesis. Two reviewers screened titles, abstracts, and full-text articles according to the
eligibility criteria. Methodological quality was assessed using tools from the Joanna Briggs Institute, and the
literature was synthesized narratively.

Results: We retrieved 3,685 articles and included nine studies that presented 13 different outcomes. Regarding the
design, they were cross-sectional (n = 4), randomized clinical trials (n = 4), and quasi-experimental (n = 1). A positive
influence of drug dispensing on health outcomes was demonstrated through six clinical, four humanistic and three
economic outcomes. Eight studies (88,9 %) used intermediate outcomes. The assessment of methodological quality
was characterized by a lack of clarity and/or lack of information in primary studies.

Conclusions: Most articles included in this review reported a positive influence of drug dispensing performed by
community pharmacists on patients’ health outcomes. The findings of this study may be of interest to patients,
pharmacists, decision makers, and healthcare systems, since they may contribute to evidence-based decision-
making, strengthening the contribution of community pharmacists to health care.

Trial registration: Registration: PROSPERO CRD42020191701.
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Background
Worldwide, the irrational use of medicines is considered
a major public health problem [1, 2]. The World Health
Organization (WHO) estimates that more than half of
all medicines are prescribed, dispensed, or sold inappro-
priately and that around 50 % of patients fail to take
them correctly [3]. This may have negative implications
for patients and health systems, such as increased drug-
related problems (DRP), hospital admissions due to ad-
verse reactions, drug poisoning, antimicrobial resistance,
and financial losses [4–9].
In this context, community pharmacists have a key

role within the healthcare system for promoting rational
use of medicines [10]. Tsuyuki and colleagues [11] noted
that pharmacists see patients somewhere between 1.5
and 10 times more frequently than their primary care
physicians. Thus, by providing clinical pharmacy ser-
vices, community pharmacists can promote the rational
use of medicines, closely monitor medication adherence,
thereby improving pharmacotherapy and health out-
comes of patients [12–15].
Among clinical pharmacy services, drug dispensing

has high visibility in community pharmacies; it is access-
ible and serves a large number of patients seeking pre-
scription drugs [16, 17]. Drug dispensing can be defined
as a clinical pharmacy service that ensures the provision
of medicines and other health products through the ana-
lysis of technical and legal aspects of prescription, as-
sessment of individual health needs, and performance of
interventions in the process of medicine use that in-
cludes pharmaceutical counseling and documentation of
the interventions [18–20].
In recent years, studies have reported the impact of

different clinical pharmacy services on the health out-
comes of patients, such as medication review [21], medi-
cation reconciliation [22], medication synchronization
[23], and medication therapy management [24, 25].
However, there is a lack of evidence for the impact of
drug dispensing on health outcomes, and studies have
mainly addressed certain aspects of this practice, such as
the evaluation of the structure, process, and quality of
the service [26–30]. Thus, high-quality studies are
needed to evaluate the impact of drug dispensing on
clinical, humanistic, and economic outcomes of patients.
Therefore, this systematic review aimed to assess the in-
fluence of drug dispensing on the health outcomes of
patients who attended community pharmacies.

Methods
This systematic review was conducted in accordance
with guidelines in the Cochrane Handbook for System-
atic Reviews of Interventions [31], Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) [32] and Assessing the Methodological

Quality of Systematic Reviews (AMSTAR 2) [33]. The
systematic review was registered on the PROSPERO
database (CRD 42020191701).

Search strategy
PICO elements were used to address our clinical ques-
tion, eligibility criteria, and search strategy. PICO repre-
sents an acronym for: (P) patient or problem, (I)
intervention or exposure, (C) comparison intervention
or exposure and (O) outcome of interest. In present
study, PICO was as follows: (P) person, patients, or care-
givers who received drug dispensing in community phar-
macies; (I) drug dispensing performed by pharmacists;
(C) not applicable; and (O) health outcomes influenced
by dispensing.
A systematic search of the literature was performed in

April 2021 using the following databases: PubMed, Web
of Science, the Cochrane Library, LILACS, and Open
Thesis. The search strategy used standard (MeSH terms)
and non-standard terms related to “dispensing,”
“pharmaceutical preparations,” “outcome assessment,”
“health care,” “pharmacists,” “community pharmacy ser-
vices,” and “pharmacies.” Each term was grouped
through Boolean operators (AND and OR) to their syno-
nyms and subcategories and adapted to each database.
Additionally, we manually searched the reference lists of
all eligible studies. The databases were searched for pub-
lications until April 2021. The complete search strategy
is provided in Additional file 1.

Eligibility criteria
Studies were eligible for inclusion if they met the follow-
ing criteria: (i) performed in community pharmacies; (ii)
evaluated drug dispensing by pharmacists; (iii) evaluated
the influence of drug dispensing on clinical, economic,
and/or humanistic outcomes for patients’ health; and
(iv) were published in English, Portuguese, or Spanish.
The following literature and studies were excluded: (i)
conference abstracts; (ii) letters to the editor, (iii) litera-
ture reviews; (iv) systematic reviews or meta-analyses; v)
studies not available in full, vi) results do not separate
the intervention of the pharmacist from the intervention
of other professionals, and vii) results do not separate
dispensing from other services /interventions. Studies
were not excluded on the basis of design, year of publi-
cation, or methodological quality.

Study selection
All duplicate studies were excluded. Next, two re-
searchers (B.P. and L.G.R.) independently reviewed the
titles and abstracts, and subsequently, full texts were
deemed relevant according to the eligibility criteria. The
first two steps were performed using the Rayyan tool
(http://rayyan.qcri.org) [34]. Any divergence in terms of
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study selection was judged by a third investigator
(G.A.S.J.).

Analysis of the degree of agreement
Cohen’s kappa index (κ) was used to assess the level of
agreement between the two reviewers in the article se-
lection process, adopting a 95 % confidence interval. The
agreement between reviewers was based on the following
parameters: κ ≤ 0.10 without agreement; κ: 0.11–0.40
weak agreement; κ: 0.41–0.75 good agreement; and κ >
0.75 excellent agreement [35].

Data collection process
Two reviewers (B.P. and L.G.R.) independently extracted
the data from the included articles using a pre-formatted
Microsoft® Excel® spreadsheet. The following data were ex-
tracted: authors, year of publication, country, study design,
number of participants, health outcomes, main results,
and limitations or bias described. In the absence of data
and/or clarity of the extracted variables, the authors of the
included studies were contacted by email. Any divergence
in the data extraction was resolved by reaching a consen-
sus reached-through discussion. Articles that did not
mention the study design in the methods were classified
independently by two authors (G.A.S.J. and K.S.S.R.), and
any disagreement was resolved by consensus.

Definitions adopted in this systematic review
In this study, we considered that the process of dispens-
ing involves technical and clinical components. The first
one refers to the analysis of technical and legal aspects
of prescription, correct selection of the prescribed medi-
cine or health product to be dispensed, assembling and
labeling, checking the accuracy of it and handing out to
the patient. The second one involves the patient care
process: (i) assessment of individual health needs of the
patient, (ii) elaboration of the care plan with the per-
formance of interventions in the process of medicine use
that includes pharmaceutical counseling, and (iii) evalu-
ation of the health outcomes of patients. This process
should be documented and also involves frequent com-
munication and collaboration with the patient and other
health professionals [27, 36–38].
In this study, we adopted concepts that are widely

used in studies on quality assessment in health care. We
considered “health outcomes” as all measures attempting
to describe the effects of care on the health status of pa-
tients and the population [39]. Thus, in view of the
range of possible “health outcomes,” we refined the clas-
sification of “health outcomes” according to the Eco-
nomic, Clinical, Humanistic Outcomes (ECHO) Model
[40]. The ECHO model provides a theoretical framework
for systematic planning of outcomes research according
to the following classifications: economic outcomes

(reduction in health care costs or utilization, such as
hospitalizations, emergency department visits, clinic
visits, and/or avoided drug costs), clinical outcomes (im-
proved disease or symptom control, and use of health
care treatment), and humanistic outcomes (measures of
patient satisfaction and patients’ quality of life) [41–44].
We also classified “health outcomes” according to the fol-

lowing taxonomy: final endpoint (direct measure of an ef-
fect with a pharmaceutical product or service, e.g.,
mortality, morbidity, quality of life, patient satisfaction) and
intermediate or surrogate endpoints (indirect measure of
an effect in situations where a direct measure of effect is
not feasible within a reasonable timeframe, e.g., HbA1c for
patients with diabetes, and blood pressure for patients with
hypertension) [39]. In literature, the terms “endpoint” and
“outcome” are often used interchangeably [45]. Finally, in
the present review, all definitions of terms and concepts re-
lated to “health outcomes” may be of interest to patients,
pharmacists, decision makers, and healthcare systems.

Quality assessment
Three reviewers (B.P., L.G.R., and K.S.S.R.) independ-
ently assessed the quality of the included studies. All dis-
crepancies were resolved by consensus. The tools made
available by the Joanna Briggs Institute (JBI) were used:
JBI’s critical appraisal tools for Analytical Cross-
Sectional Studies (eight items) [46], JBI’s critical ap-
praisal tools for Quasi-Experimental Studies (non-ran-
domized experimental studies) (nine items) [47] and
JBI’s critical appraisal tools for Randomized Controlled
Trials (13 items) [48]. Each item was marked “yes,” if the
article met the criteria of the item; “no,” if it did not
meet the criteria; “unclear” if sufficient information to
make a judgment was lacking; and “Not Applicable,” if
the item did not apply to the article.

Results
Search and study selection
A total of 3,688 articles were identified from the initial
search. After excluding duplicated or irrelevant articles
based on titles and abstracts, 74 potentially relevant arti-
cles were retrieved for full-text evaluation. Out of these,
nine met the inclusion criteria and were included in this
systematic review. Figure 1 illustrates the study selection
process. There was strong agreement between the two
evaluators in their analysis of titles and abstracts (κ1 =
0.892) and in their analysis of full studies (κ2 = 0.962). Ar-
ticles that were excluded after full-text review and the rea-
sons for exclusion are summarized in Additional file 2.

Study characteristics
The characteristics of the included studies are shown in
Table 1. All nine articles were published in English be-
tween 2006 and 2020. The studies were performed on
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four continents (America, Europe, Oceania, and Asia)
and in seven different countries (Ireland, Brazil, Poland,
the United Arab Emirates, Sweden, Australia, and the
United States of America (USA). Most studies that were
included were conducted in Australia (n = 3).
The articles reported the following design: cross-sectional

(n = 4) [49, 52, 55, 56], randomized clinical trials (n = 4) [50,
51, 53, 54] and quasi-experimental (n = 1) [57]. The study
sample was heterogeneous and varied in terms of number
of patients (104–210) and community pharmacies (89–97).
There was also heterogeneity in patient characteristics be-
tween studies, with the majority of them not specifying the
patients’ characteristics or conditions (n = 5). The
remaining four studies stated that patients used antibiotics
(n = 1), antidepressants (n = 1) or inhaled drugs (n = 2).

Influence of drug dispensing on health outcomes
Thirteen different health outcomes were assessed in pri-
mary studies. Out of the four studies that evaluated

clinical outcomes, two of them were related to the im-
pact of dispensing on the care of patients with asthma
[50, 54]. The more reported humanistic outcomes were
satisfaction (n = 3) [51, 52, 57] and quality of life (n = 2)
[50, 54]. Three economic outcomes were assessed in
three studies, and the most frequent outcome was cost-
saving (n = 3) [49, 55, 56]. Most studies evaluated inter-
mediate endpoints [50–56]. In addition, health outcomes
were measured heterogeneously in the included studies.
Health outcomes, their classifications, and how they
were measured are presented in Table 2.

Quality assessment
The methodological quality of the studies is presented in
Additional file 3. Regarding cross-sectional studies, two
of them (50 %) [49, 52] met at least five of the eight eval-
uated criteria. The quasi-experimental study met five of
the nine evaluated criteria[57]. Only one randomized
clinical trial met six of the thirteen criteria evaluated

Fig. 1 Flow diagram of literature search and screening process. From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD,
et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: https://doi.org/10.1136/bmj.n71.
For more information, visit: http://www.prisma-statement.org/

Pizetta et al. BMC Health Services Research          (2021) 21:764 Page 4 of 12

https://doi.org/10.1136/bmj.n71
http://www.prisma-statement.org/


Ta
b
le

1
C
ha
ra
ct
er
is
tic
s
of

st
ud

ie
s
in
cl
ud

ed
in

th
is
sy
st
em

at
ic
re
vi
ew

St
ud

y
C
ou

nt
ry

D
es
ig
n

Sa
m
p
le

si
ze

Ev
al
ua

te
d
ou

tc
om

es
M
ai
n
re
su
lt
s

Li
m
it
at
io
ns

an
d
b
ia
s
d
es
cr
ib
ed

C
ho

ng
et

al
.,
20
11

[4
9]

A
us
tr
al
ia

C
ro
ss
-s
ec
tio

na
l

97
co
m
m
un

ity
ph

ar
m
ac
is
ts

C
os
t-
sa
vi
ng

s
fo
r
pa
tie
nt
s

w
ho

ac
ce
pt
ed

a
ge

ne
ric

su
bs
tit
ut
io
n.

Th
e
av
er
ag
e
co
st
-s
av
in
g
pe

r
ite
m

w
as

A
U
D
$2
.2
6.

Lo
w

re
sp
on

se
ra
te
;s
ur
ve
y
w
as

tim
e-

co
ns
um

in
g;

ph
ar
m
ac
is
t
se
le
ct
io
n
bi
as
;

lim
ite
d
re
pr
es
en

ta
tio

n
of

th
e
co
lle
ct
ed

br
an
d
na
m
e
pr
es
cr
ip
tio

ns
;t
he

fin
di
ng

s
ca
nn

ot
be

ge
ne

ra
liz
ed

to
w
ho

le
po

pu
la
-

tio
n
of

co
m
m
un

ity
ph

ar
m
ac
ie
s.

Ba
sh
et
ie
t
al
.2
00
8
[5
0]

A
us
tr
al
ia

Si
ng

le
-b
lin
d

cl
us
te
r
ra
nd

om
iz
ed

pa
ra
lle
lg

ro
up

de
si
gn

11
2
pa
tie
nt
s

Pe
ak

ex
pi
ra
to
ry

flo
w

(P
EF
)

va
ria
bi
lit
y,
as
th
m
a
se
ve
rit
y;

as
th
m
a-
re
la
te
d
qu

al
ity

of
lif
e.

In
th
e
ac
tiv
e
gr
ou

p,
as
th
m
a
se
ve
rit
y
w
as

si
gn

ifi
ca
nt
ly
re
du

ce
d
at

2
m
on

th
s
(p
=

0.
00
1)
,3

m
on

th
s
(p
<
0.
00
1)
,a
nd

6
m
on

th
s
(p
=
0.
01
5)

co
m
pa
re
d
w
ith

th
e

co
nt
ro
lg

ro
up

.B
y
3
m
on

th
s,
on

ly
8
%

of
ac
tiv
e
gr
ou

p
pa
tie
nt
s
w
er
e
cl
as
si
fie
d
as

ha
vi
ng

se
ve
re

as
th
m
a
co
m
pa
re
d
w
ith

22
%

of
co
nt
ro
lg

ro
up

pa
tie
nt
s
(p
=

0.
03
7)
.P
os
t-
ho

c
an
al
ys
is
de

m
on

st
ra
te
d
a

si
gn

ifi
ca
nt

co
rr
el
at
io
n
be

tw
ee
n
im

-
pr
ov
em

en
t
in

In
ha
le
r
Te
ch
ni
qu

e
Sc
or
e

an
d
im

pr
ov
em

en
t
in

bo
th

PE
F
va
ria
bi
lit
y

(r
=
0.
31
,p

=
0.
00
8)

an
d
as
th
m
a
re
la
te
d

qu
al
ity

of
lif
e(

r=
0.
37
,p

=
0.
00
1)
.

N
ot

re
po

rt
ed

.

C
ro
ck
et
t
et

al
.2
00
6
[5
1]

A
us
tr
al
ia

Pa
ra
lle
lg

ro
up

de
si
gn

w
ith

a
co
nt
ro
la
nd

in
te
rv
en

tio
n

gr
ou

p

10
6
pa
tie
nt
s
(6
0
in

th
e
co
nt
ro
lg

ro
up

an
d
46

in
th
e

in
te
rv
en

tio
n
gr
ou

p)

Pa
tie
nt
’s
ps
yc
ho

lo
gi
ca
l

w
el
lb
ei
ng

(K
10

sc
or
es
),

pa
tie
nt

sa
tis
fa
ct
io
n
w
ith

se
rv
ic
e.

W
el
lb
ei
ng

w
as

im
pr
ov
ed

in
co
nt
ro
la
nd

in
te
rv
en

tio
n

gr
ou

ps
(t
he

K1
0
sc
or
es

de
cr
ea
se
d
si
gn

ifi
ca
nt
ly
fro

m
ba
se
lin
e
to

2
m
on

th
s
in

th
e

co
nt
ro
la
nd

in
te
rv
en

tio
n

gr
ou

ps
by

4
po

in
ts
[p
<
0.
00
01
]

an
d
4.
7
po

in
ts
[p
≤
0.
00
1]
,

re
sp
ec
tiv
el
y)
.H

ow
ev
er
,t
he

K1
0

sc
or
e
fo
r
th
e
in
te
rv
en

tio
n

gr
ou

p
co
nt
in
ue
d
to

de
cr
ea
se

in
th
e
se
co
nd

m
on

th
w
he

re
as

th
at

of
th
e
co
nt
ro
lg

ro
up

in
cr
ea
se
d
sl
ig
ht
ly
(1
6.
7/
50

ve
rs
us

17
.7
/5
0
co
nt
ro
l[
p
=

0.
17
6]
;2
0.
5/
50

ve
rs
us

18
.3
/5
0

[p
=
0.
00
9]

in
te
rv
en

tio
n)
.

Th
e
pr
oj
ec
t
w
as

of
in
su
ffi
ci
en

t
du

ra
tio

n
to

ef
fe
ct
iv
el
y
m
ea
su
re

th
e
fu
ll
ef
fe
ct

of
th
e
ph

ar
m
ac
is
ts
’i
nt
er
ve
nt
io
n;
te
le
ph

on
e

co
nt
ac
t
an
d
K1
0
ad
m
in
is
tr
at
io
n
m
ig
ht

ha
ve

ha
d
be

ne
fic
ia
le
ffe
ct
s
an
d
m
as
ke
d

th
e
im

pa
ct

of
ph

ar
m
ac
is
ts
in

th
e

in
te
rv
en

tio
n
gr
ou

p;
pr
ob

le
m
s
w
er
e

ex
pe

rie
nc
ed

w
ith

th
e
vi
de

o-
co
nf
er
en

ce
lin
k,
w
hi
ch

m
ig
ht

ha
ve

lim
ite
d
th
e
ef
fi-

ca
cy

of
tr
ai
ni
ng

.

A
li
et

al
.2
01
9
[5
2]

U
ni
te
d
A
ra
b

Em
ira
te
s

C
ro
ss
-s
ec
tio

na
l

21
0
pa
tie
nt
s

Pa
tie
nt
s’
pe

rc
ep

tio
n

to
w
ar
ds

ph
ar
m
ac
is
t’

pe
rfo

rm
an
ce

an
d

sa
tis
fa
ct
io
n
w
ith

di
sp
en

si
ng

re
la
te
d
to

pr
iv
ac
ity
.

A
to
ta
lo

f
13
6
(6
4.
7
%
)
pa
tie
nt
s

st
ro
ng

ly
ag
re
ed

or
ag
re
ed

th
at

th
ey

w
er
e
sa
tis
fie
d
w
ith

th
e

ph
ar
m
ac
is
t
co
un

se
lli
ng

re
ga
rd
in
g
th
e
qu

es
tio

ns
as
ke
d

be
fo
re

di
sp
en

si
ng

m
ed

ic
at
io
ns
,

su
ch

as
hi
st
or
y
of

pr
ev
io
us

dr
ug

al
le
rg
y,
di
se
as
e
de

ta
ils
,

et
c.
19
3
(9
1.
9
%
)
pa
tie
nt
s

di
sa
gr
ee
d
or

st
ro
ng

ly

Th
e
re
su
lts

of
th
is
st
ud

y
ca
nn

ot
be

ge
ne

ra
liz
ed

to
al
lp

at
ie
nt
s
in

D
ub

ai
;

lim
ite
d
nu

m
be

rs
of

pa
rt
ic
ip
an
ts
;c
lo
se
d-

en
de

d
qu

es
tio

ns
in

th
e
qu

es
tio

nn
ai
re

m
ay

no
t
he

lp
to

cl
ar
ify

ex
pe

ct
at
io
ns
.

Pizetta et al. BMC Health Services Research          (2021) 21:764 Page 5 of 12



Ta
b
le

1
C
ha
ra
ct
er
is
tic
s
of

st
ud

ie
s
in
cl
ud

ed
in

th
is
sy
st
em

at
ic
re
vi
ew

(C
on

tin
ue
d)

St
ud

y
C
ou

nt
ry

D
es
ig
n

Sa
m
p
le

si
ze

Ev
al
ua

te
d
ou

tc
om

es
M
ai
n
re
su
lt
s

Li
m
it
at
io
ns

an
d
b
ia
s
d
es
cr
ib
ed

di
sa
gr
ee
d
th
at

th
ey

w
er
e

sa
tis
fie
d
w
ith

th
e
pr
iv
ac
y

m
ai
nt
ai
ne

d
by

ph
ar
m
ac
is
t

w
hi
le
di
sc
us
si
ng

w
ith

pa
tie
nt
s

an
d
di
sp
en

si
ng

m
ed

ic
at
io
ns
.

M
er
ks

et
al
.2
01
9
[5
3]

Po
la
nd

Ra
nd

om
iz
ed

tr
ia
l

19
9
pa
tie
nt
s
(1
02

in
co
nt
ro
lg

ro
up

an
d
97

in
in
te
rv
en

tio
n

gr
ou

p)

Re
lie
fo

fs
ym

pt
om

s
af
te
r

an
tib

io
tic

th
er
ap
y.

A
to
ta
lo

f
89

pa
tie
nt
s
(9
1.
7
%
)

in
th
e
in
te
rv
en

tio
n
gr
ou

p
(p
ha
rm

ac
y
pr
ac
tic
e
w
ith

pi
ct
og

ra
m
s)
an
d
86

pa
tie
nt
s

(8
4.
3
%
)
in

th
e
co
nt
ro
lg

ro
up

(u
su
al
ph

ar
m
ac
y
pr
ac
tic
e)

re
po

rt
ed

sy
m
pt
om

re
lie
f
af
te
r

an
tib

io
tic

th
er
ap
y
(O
R:
2.
07
,

95
%

C
I:
0.
84
–5
.0
8,
p
=
0.
11
27
).

Re
ga
rd
in
g
th
e
su
bj
ec
tiv
e

as
se
ss
m
en

t
of

pa
tie
nt
s’

pe
rs
pe

ct
iv
e,
th
e
ne

t
pr
om

ot
or

sc
or
e
w
as

hi
gh

er
fo
r
th
e

in
te
rv
en

tio
n
gr
ou

p
(7
1.
3
%
,

n
=
69
)
th
an

fo
r
th
e
co
nt
ro
l

gr
ou

p
(5
1.
5
%
,n

=
52
).
Th
e

ch
an
ce

th
at

a
pa
tie
nt

w
as

an
ad
vo
ca
te

of
ph

ar
m
ac
eu
tic
al

se
rv
ic
es

w
as

tw
ic
e
as

lik
el
y
in

th
e
ca
se

of
ph

ar
m
ac
eu
tic
al

pr
ac
tic
e
su
pp

or
te
d
by

pi
ct
og

ra
m
s
(O
R
2.
04
;9
5
%

C
I

1.
09

3.
81
;p

=
0.
02
39
).

Li
m
ite
d
nu

m
be

r
of

pa
tie
nt
s;
au
th
or
ia
l

qu
es
tio

nn
ai
re
s
w
er
e
on

ly
va
lid
at
ed

in
te
rm

s
of

fa
ce

an
d
co
nt
en

t
va
lid
ity
;

su
bj
ec
tiv
ity

in
ou

tc
om

e
se
le
ct
io
n;

ps
yc
ho

lo
gi
ca
lb

ia
s
in

pa
tie
nt
s’
re
sp
on

se
s

(d
ue

to
th
e
in
te
rv
ie
w
er
s
be

in
g

ph
ar
m
ac
is
ts
);
pa
rt
ic
ip
at
io
n
bi
as

du
e
to

th
e
ra
nd

om
iz
ed

cl
us
te
r
de

si
gn

(p
at
ie
nt

ra
nd

om
iz
at
io
n
w
as

no
t
po

ss
ib
le
);

du
ra
tio

n
of

th
e
st
ud

y
w
as

re
la
tiv
el
y

sh
or
t.

O
’D
w
ye
r
et

al
.2
02
0
[5
4]

Ire
la
nd

C
lu
st
er

ra
nd

om
iz
ed

op
en

-la
be

lc
lin
-

ic
al
tr
ia
l

15
2
pa
tie
nt
s
(7
4
in

th
e
bi
of
ee
db

ac
k

gr
ou

p,
56

in
th
e

de
m
on

st
ra
tio

n
gr
ou

p,
an
d
22

in
th
e
co
nt
ro
l

gr
ou

p)

Q
ua
lit
y
of

lif
e;
se
lf-

re
po

rt
ed

re
sp
ira
to
ry

sy
m
pt
om

(p
re
se
nc
e
of

co
ug

h,
br
ea
th
le
ss
ne

ss
,

an
d
ni
gh

tt
im

e
sy
m
p-

to
m
s)
;a
st
hm

a
ex
ac
er
ba
-

tio
n
ra
te
.

In
bo

th
th
e
bi
of
ee
db

ac
k
an
d

de
m
on

st
ra
tio

n
gr
ou

ps
,t
he

re
w
er
e
st
at
is
tic
al
ly
si
gn

ifi
ca
nt

re
du

ct
io
ns

in
th
e
to
ta
lq

ua
lit
y

of
lif
e
sc
or
es

fro
m

m
on

th
1
to

m
on

th
2,
w
ith

de
cr
ea
se
s
of

5.
3

an
d
5.
7,
re
sp
ec
tiv
el
y.
H
ow

ev
er
,

on
ly
pa
tie
nt
s
in

th
e

bi
of
ee
db

ac
k
gr
ou

p
ha
d
a

su
st
ai
ne

d
re
du

ct
io
n
to

m
on

th
6
(-6

.1
;9
5
%

C
I,
-9
.6
8
to

-0
.4
;

p
=
0.
04
).
Th
er
e
w
as

a
de

cr
ea
se

in
da
ily

re
sp
ira
to
ry

sy
m
pt
om

s
in

th
e
bi
of
ee
db

ac
k
gr
ou

p.
O
ve
r
th
e
6-
m
on

th
st
ud

y
pe

rio
d
th
er
e
w
as

a
nu

m
er
ic
al
ly

sm
al
le
r
nu

m
be

r
of

m
od

er
at
e

ex
ac
er
ba
tio

ns
of

ai
rw

ay
di
s-

ea
se

tr
ea
te
d
w
ith

bo
th

an
tib

i-
ot
ic
s
an
d
or
al
co
rt
ic
os
te
ro
id
s

in
th
e
bi
of
ee
db

ac
k
gr
ou

p,
0.
7

Th
e
cl
us
te
r
ra
nd

om
iz
ed

de
si
gn

ca
n

al
lo
w

si
gn

ifi
ca
nt

im
ba
la
nc
es

be
tw

ee
n

gr
ou

ps
to

oc
cu
r
at

ba
se
lin
e.
Th
er
e
w
as

an
in
te
rv
al
of

3
m
on

th
s
w
he

re
al
ls
tu
dy

pr
oc
ed

ur
es

ce
as
ed

.R
ec
ru
itm

en
t
w
as

on
ly
80

%
of

or
ig
in
al
ta
rg
et
.S
m
al
l

nu
m
be

r
of

pa
tie
nt
s
pe

r
cl
us
te
r
an
d
hi
gh

dr
op

ou
t
ra
te

in
th
e
se
co
nd

ha
lf
of

th
e

st
ud

y.

Pizetta et al. BMC Health Services Research          (2021) 21:764 Page 6 of 12



Ta
b
le

1
C
ha
ra
ct
er
is
tic
s
of

st
ud

ie
s
in
cl
ud

ed
in

th
is
sy
st
em

at
ic
re
vi
ew

(C
on

tin
ue
d)

St
ud

y
C
ou

nt
ry

D
es
ig
n

Sa
m
p
le

si
ze

Ev
al
ua

te
d
ou

tc
om

es
M
ai
n
re
su
lt
s

Li
m
it
at
io
ns

an
d
b
ia
s
d
es
cr
ib
ed

(9
5
%

C
I,
0.
4–
1.
1)

co
m
pa
re
d

w
ith

1.
1
(9
5
%

C
I,
0.
5–
1.
7)

in
th
e
de

m
on

st
ra
tio

n
gr
ou

p,
an
d

0.
9
(9
5
%

C
I,
0.
1–
1.
7)

in
th
e

co
nt
ro
lg

ro
up

.

W
es
te
rlu

nd
,2
00
9
[5
5]

Sw
ed

en
C
ro
ss
-s
ec
tio

na
la

89
co
m
m
un

ity
ph

ar
m
ac
ie
s

Ec
on

om
ic
ou

tc
om

es
of

co
m
m
un

ity
ph

ar
m
ac
y

in
te
rv
en

tio
ns

in
pa
tie
nt
s’

dr
ug

-r
el
at
ed

pr
ob

le
m
s

(D
RP
).

Ph
ar
m
ac
y
in
te
rv
en

tio
ns

ha
ve

sa
ve
d
68

(1
3
%
)p

rim
ar
y
ca
re

co
nt
ac
ts
an
d
16

(3
%
)f
ut
ur
e

ho
sp
ita
liz
at
io
ns
.T
he

po
te
nt
ia
l

so
ci
et
al
co
st
sa
vi
ng

s
ex
tr
ap
ol
at
ed

to
Sw

ed
en

on
th
e
na
tio

na
ll
ev
el
w
er
e

es
tim

at
ed

to
be

€3
58

m
ill
io
n.

D
RP

w
er
e
as
se
ss
ed

an
d
in
te
rv
en

tio
ns

w
er
e
do

cu
m
en

te
d
by

on
e
ph

ar
m
ac
is
t

an
d
on

e
ph

ys
ic
ia
n;
a
re
la
tiv
el
y
sm

al
l

nu
m
be

r
of

D
RP

an
d
in
te
rv
en

tio
ns

w
er
e

ev
al
ua
te
d;

ex
tr
ap
ol
at
io
n
to

th
e
na
tio

na
l

le
ve
li
n
Sw

ed
en

sh
ou

ld
be

in
te
rp
re
te
d

as
de

m
on

st
ra
tin

g
th
e
po

te
nt
ia
ls
oc
ie
ta
l

co
st
sa
vi
ng

s
by

ph
ar
m
ac
y
in
te
rv
en

tio
ns

ra
th
er

th
an

as
sh
ow

in
g
ac
tu
al
co
st

sa
vi
ng

s.

Pa
yn
e
et

al
.,
20
19

[5
6]

U
ni
te
d
St
at
es

of
A
m
er
ic
a

C
ro
ss
-s
ec
tio

na
la

20
0
pa
tie
nt
s

To
ta
lm

on
ey

sa
ve
d
w
ith

di
sp
en

si
ng

se
rv
ic
es

fo
r

ea
ch

av
er
te
d
ad
ve
rs
e

ev
en

t.

Th
e
es
tim

at
ed

co
st
sa
vi
ng

s
fo
r

ea
ch

ad
ve
rs
e
ev
en

t
av
oi
de

d
re
su
lte
d
in

a
m
in
im

um
co
st

sa
vi
ng

s
of

$1
0,
45
8.

Th
e
st
ud

y
w
as

pe
rfo

rm
ed

in
on

e
in
de

pe
nd

en
t
ph

ar
m
ac
y.
Th
e

in
te
rv
en

tio
n
pa
tt
er
ns

in
th
is
ph

ar
m
ac
y

ar
e
no

t
ge

ne
ra
liz
ab
le
;a

re
tr
os
pe

ct
iv
e

da
ta

an
al
ys
is
w
as

pe
rfo

rm
ed

,m
ak
in
g
it

un
cl
ea
r
w
he

th
er

th
e
an
no

ta
tio

ns
re
su
lte
d
in

fu
rt
he

r
ac
tiv
iti
es

th
at

in
cr
ea
se
d
pa
tie
nt

sa
fe
ty
;t
he

ex
ac
t

cl
in
ic
al
ou

tc
om

e
of

ea
ch

in
di
vi
du

al
ac
tiv
ity

is
un

kn
ow

n;
da
ta

w
er
e
co
lle
ct
ed

ov
er

a
2-
m
on

th
pe

rio
d.

Fe
rr
ei
ra

et
al
.,
20
18

[5
7]

Br
az
il

Pr
e-
po

st
-t
es
t

de
si
gn

(q
ua
si
-

ex
pe

rim
en

ta
la )

10
4
pa
tie
nt
s

Pa
tie
nt

sa
tis
fa
ct
io
n
w
ith

se
rv
ic
e.

Pa
tie
nt
s
re
po

rt
ed

a
hi
gh

le
ve
l

of
sa
tis
fa
ct
io
n
to
w
ar
ds

th
e

di
sp
en

si
ng

se
rv
ic
e,
w
hi
ch

w
as

ra
te
d
ex
ce
lle
nt

or
ve
ry

go
od

by
m
or
e
th
an

70
%

of
th
e

pa
tie
nt
s.

Th
e
M
or
is
ky

sc
al
e
us
ed

in
th
e
st
ud

y
te
nd

s
to

ov
er
es
tim

at
e
no

n-
ad
he

re
nc
e

be
ha
vi
or
;s
at
is
fa
ct
io
n
m
ay

be
ov
er
es
ti-

m
at
ed

,p
ar
tic
ul
ar
ly
co
ns
id
er
in
g
th
at

th
e

pa
tie
nt
s
in
te
rv
ie
w
ed

w
er
e
fre

qu
en

t
us
er
s
of

th
e
U
ni
ve
rs
ity

Ph
ar
m
ac
y.

A
U
D
A
us
tr
al
ia
n
do

lla
r,
CI

co
nf
id
en

ce
in
te
rv
al
,D

RP
dr
ug

-r
el
at
ed

pr
ob

le
m
s,
O
r
od

ds
ra
tio

n,
PE
F
pe

ak
ex
pi
ra
to
ry

flo
w

a C
la
ss
ifi
ca
tio

n
of

st
ud

y
de

si
gn

by
th
e
au

th
or
s
of

th
is
sy
st
em

at
ic
re
vi
ew

Pizetta et al. BMC Health Services Research          (2021) 21:764 Page 7 of 12



Table 2 Measures used to assess clinical, economic, and humanistic outcomes

ECHO Model Type Health outcomes How was it measured? Reference

I F

Clinical X Peak expiratory flow (PEF). Peak flow variability was calculated as
Min%Max (lowest morning PEF over
two weeks, as a percentage of highest
PEF over the same period).

Basheti et al., 2008 [50]

X Asthma severity. Asthma severity was categorized based
on the Australian Asthma Management
Handbook.

Basheti et al., 2008 [50]

X Patients’ psychological
wellbeing.

Interviewed patients answered the
Kessler Psychological Distress Scale
(K10).

Crockett et al., 2006 [51]

X Relief of symptoms after
antibiotic therapy.

Semi-structured interview based on
questionnaires prepared by a member
of the research team and tested for face
and content validity during the pilot
study.

Merks et al., 2019 [53]

X Respiratory symptoms. Symptoms, such as cough,
breathlessness, and night-time symp-
toms, were recorded daily in a diary by
the biofeedback and demonstration
groups.

O’Dwyer et al., 2020 [54]

X Asthma exacerbation. Exacerbations were assessed by
quantifying episodes when either oral
corticosteroids and/or antibiotics usually
indicated for respiratory infection were
dispensed.

O’Dwyer et al., 2020 [54]

Economic X Cost savings. The cost-savings achieved for patients
by accepting generic substitutions were
determined based on the dispensed
prices to the patient for branded medi-
cines and relevant generic substitutes
listed on the Schedule of Pharmaceut-
ical Benefits Scheme (PBS).

Chong et al., 2011 [49]

X Cost savings. The direct costs to society in terms of
health care resources needed to
respond to the DRP (i.e., cost for
primary care visits and hospitalizations)
that were potentially avoided as a result
of the interventions, were calculated
and extrapolated to the national level
on an annual basis.

Westerlund et al., 2009 [55]

X Primary care contact avoided. The authors of the study, a pharmacist
and a physician with extensive clinical
experience, judged in terms of primary
care contacts avoided.

Westerlund et al., 2009 [55]

X Hospitalization avoided. The authors of the study, a pharmacist
and a physician with extensive clinical
experience, judged in terms of
hospitalization avoided.

Westerlund et al., 2009 [55]

X Money saved. A literature review was conducted to
determine associated cost.

Payne et al., 2019 [56]

Humanistic X Asthma-related quality of life. Not reported Basheti et al., 2008 [50]

X Patient satisfaction with
service.

Not reported Crockett et al., 2006 [51]

X Patients’ perception towards
pharmacist’ performance.

Questionnaire based on themes of
previous studies. The questionnaire was
validated and based on a 5-point Likert
type scale with responses ranging from
strongly agrees, to strongly disagree.

Ali et al., 2019 [52]
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[54], and the remaining clinical trials met four or fewer
criteria [50, 51, 53].

Discussion
The results of this systematic review demonstrate the
positive influence of drug dispensing on the health out-
comes of patients attending community pharmacies. Stud-
ies that address drug dispensing usually assess the quality
of the practice showing a non-systematized and undocu-
mented process [26, 30, 58]. Several strategies have been
proposed to qualify this service, such as the development
of instruments to support the practice and training phar-
macists and pharmacy teams [27, 38, 59]. Another import-
ant point to be considered in quality assessment is
knowing which health outcomes can be impacted by the
services [39]. Thus, our results can help pharmacists to
measure the influence of their practice on patients’ health.
In addition, the results of this review can be used by pol-
icymakers and stakeholders to support public policies and
other interventions that improve drug dispensing.
Regarding the influence of drug dispensing on clinical

outcomes, most articles included intermediate end-
points. These findings may be related to the characteris-
tics of drug dispensing as a fast service that supports
many people, making it difficult to adopt designs that
use the final endpoints [17, 60]. In addition, these results
may reflect the purpose of drug dispensing in promoting
access to medicines and their rational use. Thus, inter-
ventions by pharmacists are usually focused on improv-
ing the process of medication use by the patient [61, 62].
Besides, half of the studies that evaluated clinical out-
comes were asthma related. The role of the pharmacist
in the management of asthma is already well

documented in the literature [63, 64]. Studies have
shown that the most common pharmacists’ interventions
on health outcomes in patients with asthma were patient
counseling [65, 66]. Thus, since patient counseling is a
core component of the drug dispensing, the service may
contribute to the care of patients with asthma.
In relation to humanistic outcomes, studies have re-

ported improved quality of life and patient satisfaction
with drug dispensing service. Similarly, a randomized
controlled trial performed in community pharmacies
and cooperative general practices in the Netherlands
showed that health-related quality of life in older pa-
tients increased (95 % CI: 0.94 to 5.8; p = 0.006) with use
of a clinical medication review service [67]. In addition,
systematic reviews have also revealed a high level of pa-
tient satisfaction with clinical pharmacy services in com-
munity pharmacies thus increasing customer loyalty [68,
69]. Analyzing these health outcomes is important for
improving the quality of clinical pharmacy services [70].
Thereby, given the importance of humanistic outcomes
for patient health, further studies are needed to assess
the influence of drug dispensing on this outcome to ex-
pand and reinforce this evidence.
With respect to economic outcomes, few studies have

evaluated the influence on reducing costs for patients and/
or health systems. A systematic review that assessed the im-
pact of interventions by community pharmacists on the
management of chronic obstructive pulmonary disease re-
ported similar results [71]. Although economic evaluation
is challenging, in recent years, research in this field has ex-
panded in the health sciences [72, 73]. The International
Society for Pharmacoeconomics and Outcomes Research
has highlighted the importance of evaluating the economic

Table 2 Measures used to assess clinical, economic, and humanistic outcomes (Continued)

ECHO Model Type Health outcomes How was it measured? Reference

I F

X Satisfaction with the privacy
maintained by pharmacist.

Questionnaire based on themes of
previous studies. The questionnaire was
validated and based on a 5-point Likert
type scale with responses ranging from
strongly agrees, to strongly disagree.

Ali et al., 2019 [52]

X Subjective assessment of
patients’ perspective on
medical information relating to
antibiotic therapy.

Patients’ perspective was measured
using the Net Promoter Score
Calculation, provided in the form of a
single question that aimed to assess
how willing a consumer is to
recommend a particular product to
other users.

Merks et al., 2019 [53]

X Quality of life. Quality of life was measured by the St
George’s Respiratory Questionnaire.

O’Dwyer et al., 2020 [54]

X Patient satisfaction with
service.

Patients’ satisfaction with the drug
dispensing service was assessed by an
appropriate instrument validated in
English and translated into Portuguese
(Correr Instrument).

Ferreira et al., 2018 [57]

F Final endpoint, I intermediate endpoint, K10 Kessler Psychological Distress Scale, Min%Max lowest (Min) and the highest (Max) value, DRP Drug-related problem
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outcomes of health services to reduce costs and improve
decision-making regarding investments [74, 75]. Therefore,
further studies are needed to assess the economic impact of
clinical pharmacy services, including drug dispensing.
Regarding the assessment of methodological quality, a

lack of clarity and/or an absence of information were
identified in the studies included in this systematic re-
view. These factors, coupled with a lack of consensus on
the most appropriate tool to be used as well as the sub-
jectivity of the evaluators in the use of these tools, can
impact assessment of methodological quality [76, 77]. In
addition, the research must be reported clearly so that
readers can understand what was planned, how the re-
search was carried out, and the results and conclusions,
to enable data interpretation and reproducibility [78,
79]. Therefore, quality assessment tools to assist in
methodological planning and reporting guidelines for
the execution and reporting of the study are necessary.
This systematic review has several strengths and limi-

tations. Meta-analysis could not be performed due to
difficulties in combining the primary studies as they
showed differences in populations and outcome mea-
sures. This makes it difficult to interpret our results and
can impair the quality of the evidence generated. Fur-
thermore, the quality assessment may have been influ-
enced by the subjectivity of the researchers in the use of
the quality assessment tools. We minimized this limita-
tion by including three independent researchers. Thus,
these limitations can be overcome by planning and car-
rying out future primary studies that are methodologic-
ally adequate and clearly reported. Conversely, to our
knowledge, this is the first systematic review to identify
health outcomes that are influenced by drug dispensing
in community pharmacies. The findings of this review
have the potential to be applied in clinical practice and
can be used by researchers to guide studies of high sci-
entific evidence evaluating the impact of drug dispensing
and improving health outcomes, thus contributing to
evidence-based decision-making. This strengthens efforts
to promote rational use of medicines and to minimize
the associated risks. In addition, we followed a rigorous
methodological process: five different databases were
searched using standardized and non-standardized
terms; the references of the included studies were
searched manually; and articles selection and data ex-
traction were performed by two independent re-
searchers, and a third was consulted in the event of a
disagreement. Finally, articles were not excluded based
on the methodological quality or study design.

Conclusions
This systematic review provides insight into the health
outcomes that may be influenced by the drug dispensing
provided by community pharmacists and revealed that

most studies reported positive results. Most of the stud-
ied health outcomes were intermediate endpoints, with
emphasis on clinical outcomes asthma related, cost sav-
ings, and satisfaction. A limited number of studies have
assessed the influence of drug dispensing on health out-
comes, addressing the need for further research in this
field. Thus, policymakers and stakeholders may encour-
age public policies and develop interventions that en-
courage the qualification of drug dispensing in
community pharmacies. We also observed heterogeneity
in the tools used to measure health outcomes. We sug-
gest that future studies, with high scientific evidence and
methodological quality, should assess the outcomes in-
fluenced by drug dispensing identified in this review to
strengthen the evidence for these services. Our results
may also be useful for developing strategies to improve
drug dispensing practice and, consequently, patients’
health outcomes to ensure rational medicine use and pa-
tient safety.
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