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Abstract 

Background Antibiotic resistance is growing globally. The practice of health professionals when prescribing anti-
biotics in primary health care settings significantly impacts antibiotic resistance. Antibiotic prescription is a complex 
process influenced by various internal and external factors. This systematic review aims to summarize the available 
evidence regarding factors contributing to the variation in antibiotic prescribing among physicians in primary health-
care settings.

Methods This systematic review was conducted based on PRISMA guidelines. We included qualitative, quantitative 
and mixed methods studies that examined factors influencing prescription practice and variability among primary 
healthcare physicians. We excluded editorials, opinions, systematic reviews and studies published in languages other 
than English. We searched studies from electronic databases: PubMed, ProQuest Health and Medicine, Web Science, 
and Scopus. The quality of the included studies was appraised using the Mixed Methods Appraisal Tool (Version 2018). 
Narrative synthesis was employed to synthesize the result and incorporate quantitative studies.

Results Of the 1816 identified studies, 49 studies spanning 2000–2023 were eligible for review. The factors influenc-
ing antibiotic prescription practice and variability were grouped into physician-related, patient-related, and healthcare 
system-related factors. Clinical guidelines, previous patient experience, physician experience, colleagues’ prescrib-
ing practice, pharmaceutical pressure, time pressure, and financial considerations were found to be influencing 
factors of antibiotic prescribing practice. In addition, individual practice patterns, practice volume, and relationship 
with patients were also other factors for the variability of antibiotic prescription, especially for intra-physician prescrip-
tion variability.

Conclusion Antibiotic prescription practice in primary health care is a complex practice, influenced by a combina-
tion of different factors and this may account for the variation. To address the factors that influence the variability 
of antibiotic prescription (intra- and inter-physician), interventions should aim to reduce diagnostic uncertainty 
and provide continuous medical education and training to promote patient-centred care.
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Introduction
A pandemic of disease with antibiotic resistance is 
spreading throughout the planet [1]. According to the 
World Health Organization (WHO), approximately 
80% of antibiotics are used in primary health care 
[2]. The use of broad-spectrum antibiotics to treat 
bacterial infections, especially acute respiratory tract 
infections, raises the risk of antibiotic resistance 
[3]. The practice of health professionals when 
prescribing antibiotics in primary healthcare settings 
significantly contributed to antibiotic resistance [4, 5]. 
The prescribing of antibiotics can vary significantly 
from one medical practice to another and evidence 
highlights that primary care physicians in different 
locations have variable rates for the prescription of 
antibiotics [6–10].

Studies reported that variation in patient character-
istics, physician experience, patient expectation, power 
distance and the practice environment which may affect 
how often a physician prescribes antibiotics [9, 11]. The 
observed variability in antibiotic prescribing, accord-
ing to Schwartz, et  al. [12], may not be only explained 
by clinical or sociodemographic variations among the 
patient population. Instead, it may be related to each 
physician’s unique prescribing patterns and patient 
preference. Furthermore, variance in the prescription of 
antibiotics by primary healthcare physicians in different 
nations has been observed; however, it remains unclear 
which factors play important roles and how different 
factors interact with prescribing variation [13, 14].

Published studies overlooked physicians’ beliefs on 
antibiotic resistance and the unforeseen factors con-
tribute to prescription variability [15, 16]. Recent 
studies by Durand, et  al. [17], Manne, et  al. [14], and 
Queder, et  al. [18] investigated factors influencing 
physician’s antibiotic prescribing practice in specific 
locations. These findings indicated that physicians’ 
antibiotic prescribing is influenced by contextual fac-
tors at the individual practice and systemic levels. 
However, it is 128important to note that these findings 
may not be generalizable to healthcare systems in other 
countries outside the study area. To support optimal 
prescribing interventions, understanding the underly-
ing cause of variation is crucial [19, 20]. Due to knowl-
edge gap in this area, a systematic review is required 
to synthesize the existing qualitative and quantitative 
research on primary health care physicians’ experience 
with prescribing antibiotics. Therefore, this review 
aims to identify the potential drivers that influence pre-
scription practice and variability in antibiotic prescrib-
ing among primary healthcare physicians.

Materials and methods
Protocol and registration
This systematic review was conducted based on the 
Preferred Reporting Items for Systematic Reviews and 
Meta-analysis (PRISMA) 2020 guidelines [21] and 
followed a predefined protocol. The review protocol 
was registered in the International Prospective Register 
of Systematic Reviews (PROSPERO) CRD42023438530.

Eligibility criteria
The reasons for variation in antibiotic prescribing 
among physicians in primary healthcare settings were 
the main focus of the review. Studies that focused 
on factors that influence prescribing practices and 
variations in antibiotic prescriptions, published in 
English-language peer-reviewed journals with primary 
healthcare physicians as participants were included. 
The studies were included without restriction in study 
methods (qualitative, quantitative and mixed methods 
studies). Studies that did report factors affecting 
antibiotic prescription practice and variation, as well 
as editorials, study protocols, systematic reviews, 
and commentary pieces, were excluded. To address 
the current issues influencing antibiotic prescription 
practices, we included studies from 2000 onwards.

Information source and search strategy
To identify relevant studies, we conducted a compre-
hensive search using electronic databases: PubMed, 
ProQuest Health and Medicine, Web of Science, and 
Scopus. A combination of relevant keywords such 
as "antibiotics," "prescribing," "physicians," "primary 
health care," and "factors” were used in the search 
query. A ’search strategy using ’or’ rather than ’and’ was 
employed to ensure a broad search that included all rel-
evant articles related to prescribing practice. Addition-
ally, the Google Scholar search engine and reference 
lists from included articles were utilized to retrieve 
further relevant studies that may have been missed 
through the database searching process particularly to 
ensure that qualitative studies were not overlook. The 
database and search terms were finalized in consulta-
tion with a health research librarian. The search was 
conducted from inception to July 12, 2023. For the full 
search string, see Supplement file 1.

Study selection process
All retrieved studies were imported into EndNote 20, and 
duplicates were removed. The selection process was carried 
out independently by the first author and three co-authors 
(MSI, JH, and SC). This process involved the review of titles 
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and abstracts, followed by a full -text screening. Any disa-
greements were handled through discussion.

Data extraction and data items
A standardized data extraction form was developed to 
collect relevant information from the included studies. 
Data extraction of included studies was performed by the 
first author and the other co-authors independently. We 
read each article (the entire manuscript) carefully and 
extracted the identified data elements into our collection 
format. Study design, country, sample size, study 
objectives, study population, setting, data collection 
methods, data analysis, study approach, major findings 
(i.e. factors influencing practice and variation), and 
recommended interventions were extracted. Intervention 
is not our primary objective but during analysis of 
the data we extracted information about possible 
interventions for identified factors.

Quality assessments
The risk of bias assessment for this review was 
conducted using recognized tools such as the Mixed 
Method Appraisal Tool (version 2018). This tool is 
used to appraise methodological quality for different 
categories of studies, including qualitative, quantitative 
and mixed methods studies [22]. Each included study 
was independently assessed by four reviewers, and any 
discrepancies or disagreements were resolved through 
discussion with other reviewers.

Data synthesis
Following qualitative data extraction, the first author 
and co-authors independently identified the factors 
influencing antibiotic prescription practice and variation. 
We identified different factors from included studies 
and categorized these factors into three main themes: 
physicians related factors, patients related factors, and 
health system related factors, based on the framework 
predefined by a previous study [23]. The quantitative 
data were qualitatively described and integrated with 
qualitative data [24]. Any disagreement with authors 
were resolved through interactive discussion. Narrative 
synthesis was used to synthesis quantitative studies, the 
general characteristic and recommended intervention 
from included studies. When appropriate, numerical 
findings were also included in the results of the review.

Results
A total of 1816 studies were initially identified. Of these 
1816, 1716 studies were obtained from four electronic 
databases: PubMed (376), Scopus (645), Web of Science 
(n = 398) and ProQuest Health and Medicine (n = 297). 
One hundred studies were retrieved from Google Scholar 

and reference lists of the included studies. After screen-
ing titles and abstracts, 120 full-texts articles were 
assessed against inclusion criteria. Finally, 49 articles 
were included in the final analysis (see Fig. 1).

Study characteristics
From the included studies, a total of 24 studies were 
conducted in European countries, four studies were 
conducted in Australia, and four were conducted in 
the USA. Additionally, three studies were carried out 
in China and Singapore each, with two studies each 
conducted in Iran, India, and Canada and one each in 
Cameroon, Saudi Arabia, Qatar and Myanmar. One study 
was carried out concomitantly in Bolivia, Paraguay and 
Uruguay (Table  1). From the included studies, thirty 
used quantitative methods, fifteen used qualitative 
methods and four employed mixed methods (Table  1). 
Regarding study design, of the 49 included studies, 47 
were observational and 2 were randomized control trials. 
Regarding data analysis, the qualitative studies used 
different methods, such as grounded theory (n = 5) and 
thematic analysis (n = 10). The included mixed method 
studies used various methods: descriptive and changing 
point analysis (n = 1), framework analysis and descriptive 
analysis (n = 1), grounded theory and descriptive (n = 1), 
and narrative analysis and descriptive (n = 1) analysis.

Quality of studies
The quality of the included studies was assessed using 
the MMAT [22]. Of the total studies, twenty-one were 
five stars (qualified for each of the five criteria), twenty-
three were four stars, and the remaining five were three 
stars (see Table 1). More detailed information regarding 
the rating of studies is available in Supplementary 2. 
The majority of studies that used descriptive cross-
sectional methodologies applied sampling techniques 
that were pertinent to the study’s research question. 
In two mixed methods studies [47, 48], the divergences 
and inconsistencies between qualitative and qualitative 
results, along with the outcome of their integration, were 
not appropriately addressed.

Synthesis of results
We have identified various factors from the included 
studies that influence antibiotic prescribing practices 
and contributed to the variation in prescribing (as 
shown Table  2). As explained in the data synthesis 
section above, we categorized the factors into three 
main categories: patient-related factors (knowledge, 
preference, expectations, culture, economic status, 
and previous experience), physician-related factors 
(expertise, knowledge, specific prescription patterns, 
time constraints, and communication with patients), 
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and health system-related factors (financial incentives, 
guidelines, policies, and regulations).

Factors influencing antibiotics prescribing practice
Factors influencing prescribing practice include patient-
related factors, health system-related factors, and health 
system related factors.

Patient related factors Some of the included studies 
mentioned that the practitioner’s perception of patients 
influences the antibiotic prescribing practise of physi-
cians [6, 31, 36–38, 43, 58, 69, 70]. A study conducted in 
China reported that patients often had an expectation of 
receiving antibiotics when they visited healthcare provid-
ers, and a perception of this expectation pressures phy-
sicians to prescribe [47]. Another study [27] noted that 
physicians frequently overprescribe antibiotics due to 
patient expectations and preferences. The expectation 
and preference of patients who have previously received 
antibiotics have an effect on the decision of physicians 
[12, 32, 34, 42, 52].

Reynolds and McKee [47] noted that the economic sta-
tus of patients affects both the actual and perceived need 
for antibiotics. Another study also reported that patients 
do not want to waste money on another prescription; 
instead, they use their previous prescription to purchase 
drugs from private or public pharmacy [28, 40]. Simi-
larly, a study focused on prescribing patterns and factors 
associated with antibiotic prescription in primary health-
care facilities reported that patients with lower financial 
capacity exerted less pressure on physicians to prescribe 
antibiotics [54]. In contrast, two studies reported that 
patients with low income, individual unemployment sta-
tus and high uncertainty avoidance (minimize risk and 
unpredictability) are likely to result in patient demand for 
physician prescription of antibiotics [29, 31] (as shown 
Table 2).

Patient social characteristics such as education, 
health literacy levels, and occupation have potentially 
impacted the perceived need for prescribing antibiot-
ics [25, 27, 50]. Cultural views on health and illness, 
attitudes about health, and causes of diseases are other 

Fig.1 Flow diagram of study selection (PRISMA 2020 model)



Page 5 of 27Kasse et al. BMC Primary Care            (2024) 25:8  

Ta
bl

e 
1 

St
ud

y 
ch

ar
ac

te
ris

tic
s

A
ut

ho
r (

ye
ar

)
Co

un
tr

y
O

bj
ec

tiv
e

St
ud

y 
de

si
gn

St
ud

y 
ap

pr
oa

ch
St

ud
y 

po
pu

la
tio

n
Sa

m
pl

e 
si

ze
D

at
a 

co
lle

ct
io

n 
m

et
ho

ds
Se

tt
in

g
D

at
a 

an
al

ys
is

O
ve

ra
ll 

Q
ua

lit
y 

Sc
or

e 
fr

om
 5

 
cr

ite
ri

a

Pa
lin

, e
t a

l. 
[2

5]
U

K
Ex

am
in

e 
fa

ct
or

s 
an

d 
va

ria
tio

ns
 

ac
ro

ss
 g

en
-

er
al

 p
ra

ct
ic

es
 

in
 a

nt
ib

io
tic

 
pr

es
cr

ib
in

g

Re
tr

os
pe

ct
iv

e 
ob

se
rv

a-
tio

na
l s

tu
dy

Q
ua

nt
ita

tiv
e

Pa
tie

nt
s 

an
d 

ph
ys

ic
ia

ns
58

7
Ex

tr
ac

t 
fro

m
 o

nl
in

e 
da

ta
ba

se

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
d 

ch
an

gi
ng

 
po

in
t a

na
ly

si
s

5

Lu
m

, e
t a

l. 
[6

]
A

us
tr

al
ia

To
 Id

en
tif

y 
do

m
in

an
t f

ac
-

to
rs

 in
 d

ec
is

io
n 

of
 a

nt
ib

io
tic

 
pr

es
cr

ip
tio

n

O
bs

er
va

tio
na

l 
(e

xp
lo

ra
to

ry
)

M
ix

ed
 m

et
ho

d
G

en
er

al
 p

ra
ct

i-
tio

ne
r

10
In

te
rv

ie
w

 
an

d 
th

e 
di

sc
re

te
 

ch
oi

ce
 e

xp
er

i-
m

en
t

Pr
im

ar
y 

he
al

th
 

ca
re

Th
em

at
ic

 a
na

ly
-

si
s 

an
d 

de
sc

rip
-

tiv
e

5

va
n 

de
r V

el
de

n,
 

et
 a

l. 
[2

0]
18

 E
ur

op
ea

n
co

un
tr

ie
s

To
 id

en
tif

y 
Fa

ct
or

s 
re

la
te

d 
to

 a
nt

ib
io

tic
 

pr
es

cr
ip

tio
n 

an
d 

de
sc

rib
e 

be
tw

ee
n 

co
un

-
tr

ie
s 

di
ffe

re
nc

e

O
bs

er
va

tio
na

l (
pr

o-
sp

ec
tiv

e)
Q

ua
nt

ita
tiv

e
Ph

ys
ic

ia
ns

 
an

d 
pa

tie
nt

s
49

82
 p

at
ie

nt
s 

an
d 

14
3 

ph
ys

i-
ci

an
s

Po
in

t-
pr

ev
a-

le
nc

e 
au

di
t 

su
rv

ey

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

5

Th
eo

do
ro

u,
 e

t a
l. 

[2
6]

G
re

ec
e 

an
d 

Cy
pr

us
To

 in
ve

st
ig

at
e 

at
tit

ud
es

 
an

d 
th

e 
fa

ct
or

s 
th

at
 in

flu
en

ce
 

ph
ys

ic
ia

n 
pr

es
cr

ib
in

g 
de

ci
si

on
s 

an
d 

pr
ac

tic
e

0b
se

rv
at

io
na

l (
cr

os
s-

se
ct

io
na

l s
tu

dy
)

Q
ua

nt
ita

tiv
e

Ph
ys

ic
ia

ns
17

03
Su

rv
ey

Bo
th

 p
rim

ar
y 

an
d 

se
co

nd
ar

y 
ca

re

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

4

Q
ue

de
r, 

et
 a

l. 
[1

8]
G

er
m

an
y

To
 id

en
tif

y 
co

nt
ex

tu
al

 fa
c-

to
rs

 a
ss

oc
ia

te
d 

w
ith

 p
ra

ct
iti

on
-

er
s’ 

pe
rc

ep
tio

ns
 

of
 a

nt
ib

io
tic

 
pr

es
cr

ib
in

g

O
bs

er
va

tio
na

l (
pr

o-
sp

ec
tiv

e 
st

ud
y)

Q
ua

nt
ita

tiv
e

Ph
ys

ic
ia

ns
22

9
Su

rv
ey

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

5

C
ha

n,
 e

t a
l. 

[2
7]

Si
ng

ap
or

e
To

 u
nd

er
st

an
d 

th
e 

de
te

rm
i-

na
nt

s 
in

flu
en

c-
in

g 
an

tib
io

tic
 

pr
es

cr
ib

in
g 

de
ci

si
on

s

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l s
tu

dy
)

Q
ua

lit
at

iv
e

Ph
ys

ic
ia

ns
19

In
-d

ep
th

 in
te

r-
vi

ew
s

Bo
th

 s
ec

on
da

ry
 

an
d 

pr
im

ar
y 

he
al

th
ca

re

D
es

cr
ip

tiv
e 

an
d 

th
em

at
ic

 
an

al
ys

is

4

A
hm

ad
i 

an
d 

Za
re

i [
28

])
Ira

n
To

 e
xp

lo
re

 
th

e 
pr

es
cr

ib
-

in
g 

pa
tt

er
ns

 
an

d 
ra

tio
na

l 
dr

ug
 u

se
 

fo
r f

am
ily

 p
hy

si
-

ci
an

s

ob
se

rv
at

io
na

l (
re

tr
o-

sp
ec

tiv
e)

Q
ua

nt
ita

tiv
e

Fa
m

ily
 p

hy
si

ci
an

18
4

O
bs

er
va

tio
n 

an
d 

an
al

ys
in

g 
of

 p
re

sc
rip

tio
ns

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
al

ys
is

4



Page 6 of 27Kasse et al. BMC Primary Care            (2024) 25:8 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
Co

un
tr

y
O

bj
ec

tiv
e

St
ud

y 
de

si
gn

St
ud

y 
ap

pr
oa

ch
St

ud
y 

po
pu

la
tio

n
Sa

m
pl

e 
si

ze
D

at
a 

co
lle

ct
io

n 
m

et
ho

ds
Se

tt
in

g
D

at
a 

an
al

ys
is

O
ve

ra
ll 

Q
ua

lit
y 

Sc
or

e 
fr

om
 5

 
cr

ite
ri

a

Ko
tw

an
i, 

et
 a

l. 
[2

9]
In

di
a

To
 e

xp
lo

re
 

th
e 

fa
ct

or
s 

th
at

 in
flu

en
ce

 
pr

im
ar

y 
ca

re
 

ph
ys

ic
ia

ns
 

to
 p

re
sc

rib
e 

an
tib

io
tic

s 
an

d 
to

 in
ve

st
i-

ga
te

 p
os

si
bl

e 
in

te
rv

en
tio

ns

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

36
Fo

cu
s 

gr
ou

p 
di

sc
us

si
on

s
Pr

im
ar

y 
he

al
th

-
ca

re
G

ro
un

de
d 

th
eo

ry
4

Fl
et

ch
er

-L
ar

te
y,

 
et

 a
l. 

[3
0]

-
A

us
tr

al
ia

To
 d

es
cr

ib
e 

th
e 

ro
le

 p
at

ie
nt

 
ex

pe
ct

at
io

ns
, 

pl
ay

 in
 g

en
er

al
 

pr
ac

tit
io

n-
er

s 
an

tib
io

tic
 

pr
es

cr
ib

in
g

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
M

ix
ed

 m
et

ho
ds

Ph
ys

ic
ia

ns
58

4
Su

rv
ey

 
an

d 
in

te
rv

ie
w

s
Pr

im
ar

y 
ca

re
D

es
cr

ip
tiv

e 
an

d 
fra

m
ew

or
k 

an
al

ys
is

5

La
ka

, e
t a

l. 
[3

1]
A

us
tr

al
ia

To
 id

en
tif

y 
pe

rc
ei

ve
d 

ba
rr

i-
er

s 
to

 a
pp

ro
pr

i-
at

e 
an

tib
io

tic
 

pr
es

cr
ib

in
g 

ac
ro

ss
 d

iff
er

-
en

t h
ea

lth
ca

re
 

se
tt

in
gs

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
nt

ita
tiv

e
Ph

ys
ic

ia
ns

18
0

Su
rv

ey
A

us
tr

al
ia

n 
ho

sp
i-

ta
ls

 a
nd

 p
rim

ar
y 

ca
re

D
es

cr
ip

tiv
e 

an
d 

co
nt

en
t 

an
al

ys
is

5

Sw
e,

 e
t a

l. 
[3

2]
M

ya
nm

ar
To

 q
ua

nt
ify

 p
re

-
sc

rib
er

 v
ar

ia
bi

lit
y 

in
 a

nt
ib

io
tic

 
pr

es
cr

ip
tio

n 
to

 p
at

ie
nt

s 
w

ith
 a

cu
te

 fe
ve

r

O
bs

er
va

tio
na

l (
re

tr
o-

sp
ec

tiv
e)

Q
ua

nt
ita

tiv
e

Pa
tie

nt
 a

nd
 p

hy
-

si
ci

an
s

10
90

 p
at

ie
nt

 
co

ns
ul

ta
tio

ns
 

w
ith

 4
0 

do
ct

or
s

Fr
om

 o
nl

in
e 

da
ta

ba
se

Pr
im

ar
y 

he
al

th
-

ca
re

 c
lin

ic
s

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

4

M
ou

sq
uè

s, 
et

 a
l. 

[3
3]

Fr
an

ce
To

 m
ea

su
re

 v
ar

i-
ab

ili
ty

 o
f a

nt
ib

i-
ot

ic
 p

re
sc

rip
tio

n 
by

 F
re

nc
h 

ge
ne

ra
l p

ra
ct

i-
tio

ne
rs

 fo
r a

cu
te

 
rh

in
op

ha
ry

ng
iti

s

O
bs

er
va

tio
na

l (
re

tr
o-

sp
ec

tiv
e)

Q
ua

nt
ita

tiv
e

Pa
tie

nt
s 

an
d 

ph
ys

ic
ia

ns
77

8 
ge

ne
ra

l 
pr

ac
tit

io
ne

rs
Co

lle
ct

ed
 

re
tr

os
pe

ct
iv

el
y 

fro
m

 re
co

rd
ed

 
pa

tie
nt

 fi
le

s

Pr
im

ar
y 

ca
re

 
an

d 
ho

sp
ita

ls
D

es
cr

ip
tiv

e 
an

d 
in

fe
re

nt
ia

l
4

Bj
ör

ns
dó

tt
ir,

 
et

 a
l. 

[3
4]

Ic
el

an
d

To
 m

ap
 p

hy
si

-
ci

an
 d

ec
is

io
n-

m
ak

in
g 

fo
r c

om
-

m
on

 in
fe

ct
io

ns
, 

ex
pl

or
in

g 
th

ei
r 

di
ag

no
st

ic
s 

ba
si

cs
 fo

r a
nt

ib
i-

ot
ic

 p
re

sc
rip

-
tio

ns

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

10
In

te
rv

ie
w

s
Pr

im
ar

y 
he

al
th

 
ca

re
G

ro
un

d 
th

eo
ry

3



Page 7 of 27Kasse et al. BMC Primary Care            (2024) 25:8  

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
Co

un
tr

y
O

bj
ec

tiv
e

St
ud

y 
de

si
gn

St
ud

y 
ap

pr
oa

ch
St

ud
y 

po
pu

la
tio

n
Sa

m
pl

e 
si

ze
D

at
a 

co
lle

ct
io

n 
m

et
ho

ds
Se

tt
in

g
D

at
a 

an
al

ys
is

O
ve

ra
ll 

Q
ua

lit
y 

Sc
or

e 
fr

om
 5

 
cr

ite
ri

a

Bh
ar

at
hi

ra
ja

, 
et

 a
l. 

[3
5]

In
di

a
To

 u
nd

er
st

an
d 

th
e 

an
tib

io
tic

 
pr

es
cr

ip
tio

n 
pa

t-
te

rn
 a

nd
 fa

ct
or

s 
in

flu
en

ci
ng

 it

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
nt

ita
tiv

e
Ph

ys
ic

ia
ns

40
O

bs
er

va
tio

n 
an

d 
an

al
ys

in
g 

of
 p

re
sc

rip
tio

ns

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
al

ys
is

3

Ca
di

eu
x,

 e
t a

l. 
[3

6]
A

us
tr

al
ia

To
 a

ss
es

s 
w

he
th

er
 p

hy
si

-
ci

an
 k

no
w

le
dg

e,
 

tim
e 

in
 p

ra
ct

ic
e 

pl
ac

e 
of

 tr
ai

ni
ng

 
an

d 
pr

ac
tic

e 
vo

lu
m

e 
ex

pl
ai

n 
th

e 
di

ffe
re

nc
e 

in
 a

nt
ib

io
tic

 
pr

es
cr

ib
in

g 
am

on
g 

ph
ys

i-
ci

an
s

O
bs

er
va

tio
na

l (
re

tr
o-

sp
ec

tiv
e)

Q
ua

nt
ita

tiv
e

Ph
ys

ic
ia

ns
85

2
Ex

tr
ac

te
d 

fro
m

 o
nl

in
e 

da
ta

ba
se

,

Pr
im

ar
y 

ca
re

 
ph

ys
ic

ia
ns

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

5

Sk
od

vi
n,

 e
t a

l. 
[3

7]
N

or
w

eg
ia

n
To

 in
ve

st
ig

at
e 

fa
ct

or
s 

in
flu

en
c-

in
g 

do
ct

or
s’ 

an
tim

ic
ro

bi
al

 
pr

es
cr

ib
in

g 
pr

ac
tic

es

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

15
In

te
rv

ie
w

s
Pr

im
ar

y 
ca

re
 

an
d 

ho
sp

ita
l 

se
tt

in
g

Th
em

at
ic

 
an

al
ys

is
5

G
uo

, e
t a

l. 
[3

8]
Si

ng
ap

or
e

To
 e

xp
lo

re
 

pr
oc

es
se

s 
un

de
rp

in
ni

ng
 

de
ci

si
on

-m
ak

in
g 

fo
r a

nt
ib

io
tic

 
pr

es
cr

ib
in

g 
by

 c
on

si
de

rin
g 

do
ct

or
s’ 

ex
pe

ri-
en

ce
 in

 d
iff

er
en

t 
pr

im
ar

y 
ca

re
 

se
tt

in
gs

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

30
In

te
rv

ie
w

s
Pr

im
ar

y 
he

al
th

-
ca

re
 s

et
tin

gs
Th

em
at

ic
 

an
al

ys
is

5

Bo
re

k,
 e

t a
l. 

[3
9]

U
K

To
 a

ss
es

s 
so

ci
al

 
an

d 
co

nt
ex

tu
al

 
fa

ct
or

s 
aff

ec
t-

in
g 

an
tib

io
tic

 
pr

es
cr

ib
in

g 
an

d 
en

ga
ge

-
m

en
t w

ith
 a

nt
i-

m
ic

ro
bi

al
 

st
ew

ar
ds

hi
p

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

41
In

te
rv

ie
w

s
Pr

im
ar

y 
he

al
th

 
ca

re
Th

em
at

ic
 

an
al

ys
is

4



Page 8 of 27Kasse et al. BMC Primary Care            (2024) 25:8 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
Co

un
tr

y
O

bj
ec

tiv
e

St
ud

y 
de

si
gn

St
ud

y 
ap

pr
oa

ch
St

ud
y 

po
pu

la
tio

n
Sa

m
pl

e 
si

ze
D

at
a 

co
lle

ct
io

n 
m

et
ho

ds
Se

tt
in

g
D

at
a 

an
al

ys
is

O
ve

ra
ll 

Q
ua

lit
y 

Sc
or

e 
fr

om
 5

 
cr

ite
ri

a

Bé
je

an
, e

t a
l. 

[4
0]

Fr
en

ch
To

 id
en

tif
y 

th
e 

di
ffe

re
nt

 
pr

ac
tic

e 
pr

ofi
le

s 
of

 g
en

er
al

 
pr

ac
tit

io
ne

rs
 

in
 o

rd
er

 to
 te

st
 

th
e 

hy
po

th
es

is
 

of
 h

et
er

og
en

e-
ity

 in
 p

hy
si

ci
an

 
be

ha
vi

ou
r

O
bs

er
va

tio
na

l (
re

tr
o-

sp
ec

tiv
e)

Q
ua

nt
ita

tiv
e

Ph
ys

ic
ia

ns
4,

66
0

Ex
tr

ac
t 

fro
m

 d
at

ab
as

e
Pr

im
ar

y 
ca

re
 

an
d 

ho
sp

ita
ls

C
lu

st
er

 a
na

ly
si

s 
an

d 
in

fe
re

nt
ia

l 
an

al
ys

is

5

Sy
de

nh
am

, e
t a

l. 
[4

1]
D

en
m

ar
k

To
 a

ss
es

s 
th

e 
im

po
rt

an
ce

 
of

 fa
ct

or
s 

th
at

 in
flu

en
ce

 
de

ci
si

on
 b

y 
G

PS
 

to
 p

re
sc

rib
e 

an
ti-

bi
ot

ic
s 

fo
r a

cu
te

 
re

sp
ira

to
ry

 tr
ac

t 
in

fe
ct

io
ns

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
nt

ita
tiv

e
Ph

ys
ic

ia
ns

33
36

Su
rv

ey
 in

cl
ud

-
in

g 
di

sc
re

te
 

ch
oi

ce
 e

xp
er

i-
m

en
ts

A
ll 

he
al

th
ca

re
 

se
tt

in
gs

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

5

Sc
hw

ar
tz

, e
t a

l. 
[1

2]
Ca

na
da

To
 d

es
cr

ib
e 

fa
ct

or
s 

of
 o

ve
ra

ll 
an

tib
io

tic
 p

re
-

sc
rib

in
g 

as
 w

el
l 

as
 th

e 
in

te
r-

ph
y-

si
ci

an
 v

ar
ia

bi
lit

y 
in

 a
nt

ib
io

tic
 

pr
es

cr
ib

in
g 

am
on

g 
fa

m
ily

 
ph

ys
ic

ia
ns

O
bs

er
va

tio
na

l (
re

tr
o-

sp
ec

tiv
e)

Q
ua

nt
ita

tiv
e

Fa
m

ily
 P

hy
si

-
ci

an
s

31
3

Ex
tr

ac
t 

fro
m

 o
nl

in
e 

da
ta

ba
se

N
ot

 s
pe

ci
fy

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

3

A
ab

en
hu

s, 
et

 a
l. 

[8
]

D
en

m
ar

k
To

 id
en

tif
y 

pr
ac

tic
e-

re
la

te
d 

fa
ct

or
s 

as
so

ci
-

at
ed

 w
ith

 h
ig

h 
pr

es
cr

ib
er

s, 
in

cl
ud

-
in

g 
pr

es
cr

ib
er

s 
of

 c
rit

ic
al

ly
 

im
po

rt
an

t a
nt

ib
i-

ot
ic

s 
as

 d
efi

ne
d 

by
 W

H
O

O
bs

er
va

tio
na

l (
re

tr
o-

sp
ec

tiv
e)

Q
ua

nt
ita

tiv
e

Ph
ys

ic
ia

ns
19

62
Ex

tr
ac

t 
fro

m
 o

nl
in

e 
da

ta
ba

se

Fr
om

 a
ll 

he
al

th
 

ca
re

 s
er

vi
ce

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

4

Po
uw

el
s, 

et
 a

l. 
[4

2]
U

K
To

 e
xp

lo
re

 
to

 w
ha

t e
xt

en
t 

fa
ct

or
s 

su
ch

 
as

 p
at

ie
nt

 
co

m
or

bi
di

tie
s 

ex
pl

ai
n 

th
is

 v
ar

i-
at

io
n 

in
 a

nt
ib

i-
ot

ic
 p

re
sc

rib
in

g

O
bs

er
va

tio
na

l (
re

tr
o-

sp
ec

tiv
e)

Q
ua

nt
ita

tiv
e

Ph
ys

ic
ia

ns
34

8
Ex

tr
ac

t 
fro

m
 o

nl
in

e 
da

ta
ba

se

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

5



Page 9 of 27Kasse et al. BMC Primary Care            (2024) 25:8  

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
Co

un
tr

y
O

bj
ec

tiv
e

St
ud

y 
de

si
gn

St
ud

y 
ap

pr
oa

ch
St

ud
y 

po
pu

la
tio

n
Sa

m
pl

e 
si

ze
D

at
a 

co
lle

ct
io

n 
m

et
ho

ds
Se

tt
in

g
D

at
a 

an
al

ys
is

O
ve

ra
ll 

Q
ua

lit
y 

Sc
or

e 
fr

om
 5

 
cr

ite
ri

a

Pa
lu

ck
, e

t a
l. 

[4
3]

Ca
na

da
To

 in
ve

st
ig

at
e 

w
he

th
er

 o
ve

r-
pr

es
cr

ib
in

g 
is

 c
om

m
on

 
in

 tr
ea

tm
en

t 
of

 p
ae

di
at

ric
 

up
pe

r r
es

pi
ra

-
to

ry
 in

fe
ct

io
ns

 
an

d 
to

 e
xa

m
in

e 
fa

ct
or

s 
th

at
 in

flu
-

en
ce

 p
re

sc
rib

-
in

g 
an

tib
io

tic
s 

fo
r a

nt
ib

io
tic

 
pr

es
cr

ip
tio

n

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
nt

ita
tiv

e
G

en
er

al
 

an
d 

fa
m

ily
 

ph
ys

ic
ia

ns

60
8

Po
st

al
 s

ur
ve

y
Pr

im
ar

y 
he

al
th

 
ca

re
 a

nd
 fa

m
ily

 
cl

in
ic

s

D
es

cr
ip

tiv
e 

an
al

ys
is

4

Ku
m

ar
, e

t a
l. 

[4
4]

U
K

To
 u

nd
er

st
an

d 
w

hy
 g

en
er

al
 

pr
ac

tit
io

n-
er

s, 
pr

es
cr

ib
e 

an
tib

io
tic

s 
fo

r s
om

e 
ca

se
s 

of
 s

or
e 

th
ro

at
 

an
d 

to
 e

xp
lo

re
 

th
e 

fa
ct

or
s 

th
at

 in
flu

en
ce

 
th

ei
r p

re
sc

rib
in

g

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

40
In

te
rv

ie
w

Pr
im

ar
y 

he
al

th
 

ca
re

G
ro

un
d 

th
eo

ry
3

Si
m

ps
on

, e
t a

l. 
[4

5]
U

K
To

 u
nd

er
st

an
d 

of
 g

en
er

al
 

pr
ac

tit
io

ne
rs

’ 
pe

rc
ep

tio
ns

 
of

 a
nt

im
ic

ro
bi

al
 

re
si

st
an

ce

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

40
In

te
rv

ie
w

Pr
im

ar
y 

he
al

th
 

ca
re

 a
nd

 h
os

-
pi

ta
ls

G
ro

un
de

d 
th

eo
ry

4

W
oo

d,
 e

t a
l. 

[4
6]

U
K

Ex
pl

or
e 

th
e 

re
a-

so
ns

 fo
r t

he
ir 

ch
oi

ce
 o

f p
re

-
sc

rib
ed

 a
nt

ib
i-

ot
ic

, i
n 

pa
rt

ic
ul

ar
, 

th
ei

r d
ec

is
io

n

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

40
In

te
rv

ie
w

Pr
im

ar
y 

he
al

th
 

ca
re

G
ro

un
de

d 
th

eo
ry

4

Re
yn

ol
ds

 
an

d 
M

cK
ee

 [4
7]

C
hi

na
To

 a
ss

es
s 

kn
ow

l-
ed

ge
, a

tt
itu

de
 

an
d 

pr
ac

tic
e 

ab
ou

t t
he

 u
se

 
of

 a
nt

ib
io

tic
s 

an
d 

as
se

ss
 fa

c-
to

rs
 in

flu
en

c-
in

g 
an

tib
io

tic
 

pr
es

cr
ib

in
g

O
bs

er
va

tio
na

l
M

ix
ed

 m
et

ho
ds

Pa
tie

nt
s 

an
d 

ph
ys

ic
ia

ns
24

 p
at

ie
nt

s 
an

d 
12

 d
oc

to
rs

Su
rv

ey
, i

nt
er

-
vi

ew
s 

an
d 

fo
cu

s 
gr

ou
p 

di
sc

us
-

si
on

Pr
im

ar
y 

ca
re

 
an

d 
ho

sp
ita

ls
D

es
cr

ip
tiv

e 
an

d 
gr

ou
nd

ed
 

th
eo

ry

4



Page 10 of 27Kasse et al. BMC Primary Care            (2024) 25:8 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
Co

un
tr

y
O

bj
ec

tiv
e

St
ud

y 
de

si
gn

St
ud

y 
ap

pr
oa

ch
St

ud
y 

po
pu

la
tio

n
Sa

m
pl

e 
si

ze
D

at
a 

co
lle

ct
io

n 
m

et
ho

ds
Se

tt
in

g
D

at
a 

an
al

ys
is

O
ve

ra
ll 

Q
ua

lit
y 

Sc
or

e 
fr

om
 5

 
cr

ite
ri

a

Bj
or

km
an

, e
t a

l. 
[4

8]
Sw

ed
en

To
 e

xp
lo

re
 

an
d 

de
sc

rib
e 

pe
rc

ep
tio

n 
of

 a
nt

ib
io

tic
 

pr
es

cr
ib

in
g 

am
on

g 
Sw

ed
is

h 
ho

sp
ita

l p
hy

si
-

ci
an

s

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
M

ix
ed

 m
et

ho
d

Ph
ys

ic
ia

ns
25

In
te

rv
ie

w
s 

an
d 

su
rv

ey
Pr

im
ar

y 
he

al
th

 
ca

re
N

ar
ra

tiv
e 

an
al

y-
si

s 
an

d 
de

sc
rip

-
tiv

e

4

Bj
ör

km
an

, e
t a

l. 
[4

9]
Sw

ed
en

To
 e

xp
lo

re
 

an
d 

de
sc

rib
e 

th
e 

va
ria

tio
n 

in
 G

PS
 p

er
ce

p-
tio

n 
of

 in
fe

c-
tio

us
 d

is
ea

se
s 

m
an

ag
em

en
t 

w
ith

 s
pe

ci
al

 
re

fe
re

nc
e 

to
 a

nt
ib

io
tic

 
pr

es
cr

ib
in

g

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

20
In

te
rv

ie
w

Pr
im

ar
y 

ca
re

Th
em

at
ic

 
an

al
ys

is
5

Va
zq

ue
z-

La
go

, 
et

 a
l. 

[5
0]

Sp
ai

n
To

 a
sc

er
ta

in
 

th
e 

op
in

io
ns

 
an

d 
at

tit
ud

es
 

of
 g

en
er

al
 p

ra
ct

i-
tio

ne
rs

 in
 S

pa
in

 
co

nc
er

n-
in

g 
an

tib
io

tic
s 

pr
es

cr
ip

tio
n 

an
d 

re
si

st
an

ce

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

33
Fo

cu
s 

gr
ou

p 
di

sc
us

si
on

Pr
im

ar
y 

he
al

th
 

ca
re

Th
em

at
ic

 
an

al
ys

is
4

A
kk

er
m

an
, e

t a
l. 

[5
1]

N
et

he
rla

nd
s

To
 a

ss
es

s 
de

te
rm

in
an

ts
 

of
 a

nt
ib

io
tic

 
ov

er
pr

es
cr

ib
-

in
g 

in
 p

at
ie

nt
s 

w
ith

 s
in

us
iti

s, 
to

ns
ill

iti
s 

an
d 

br
on

ch
iti

s 
in

 D
ut

ch
 g

en
er

al
 

pr
ac

tic
e

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
nt

ita
tiv

e
Ph

ys
ic

ia
ns

 
w

ith
 th

ei
r 

pa
tie

nt
s

14
6

O
bs

er
va

tio
n 

of
 p

re
sc

rib
ed

 
pa

pe
rs

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

4

W
es

te
r, 

et
 a

l. 
[5

2]
U

SA
To

 k
no

w
 

ab
ou

t p
re

sc
rib

-
er

s’ 
vi

ew
s 

on
 

an
tib

io
tic

 re
si

st
-

an
ce

 a
nd

 im
pa

ct
 

on
 p

re
sc

rip
tio

n

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
nt

ita
tiv

e
In

te
rn

al
 m

ed
i-

ci
ne

 p
hy

si
ci

an
s

49
0

Su
rv

ey
Pr

im
ar

y 
he

al
th

 
ca

re
 a

nd
 h

os
-

pi
ta

ls

D
es

cr
ip

tiv
e 

an
al

ys
is

4



Page 11 of 27Kasse et al. BMC Primary Care            (2024) 25:8  

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
Co

un
tr

y
O

bj
ec

tiv
e

St
ud

y 
de

si
gn

St
ud

y 
ap

pr
oa

ch
St

ud
y 

po
pu

la
tio

n
Sa

m
pl

e 
si

ze
D

at
a 

co
lle

ct
io

n 
m

et
ho

ds
Se

tt
in

g
D

at
a 

an
al

ys
is

O
ve

ra
ll 

Q
ua

lit
y 

Sc
or

e 
fr

om
 5

 
cr

ite
ri

a

va
n 

de
r Z

an
de

, 
et

 a
l. 

[5
3]

U
K

To
 u

nd
er

st
an

d 
co

nt
ex

tu
al

 
fa

ct
or

s 
re

la
te

d 
to

 g
en

er
al

 
pr

ac
tit

io
ne

rs
’ 

an
tib

io
tic

 p
re

-
sc

rib
in

g 
be

ha
v-

io
ur

 in
 lo

w
, h

ig
h,

 
an

d 
ar

ou
nd

 th
e 

m
ea

n 
pr

es
cr

ib
-

in
g 

pr
im

ar
y

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

41
In

te
rv

ie
w

s
Pr

im
ar

y 
he

al
th

 
ca

re
Th

em
at

ic
 

an
al

ys
is

5

C
he

m
, e

t a
l. 

[5
4]

Ca
m

er
oo

n
To

 in
ve

st
ig

at
e 

pr
es

cr
ib

-
in

g 
pa

tt
er

ns
 

an
d 

pr
ed

ic
to

rs
 

of
 a

nt
ib

io
tic

 p
re

-
sc

rip
tio

n 
in

 p
ri-

m
ar

y 
he

al
th

ca
re

 
fa

ci
lit

ie
s

O
bs

er
va

tio
na

l (
re

tr
o-

sp
ec

tiv
e)

Q
ua

nt
ita

tiv
e

Ph
ys

ic
ia

ns
30

,0
96

 p
re

sc
rip

-
tio

ns
 a

nd
 5

9 
ph

ys
ic

ia
ns

O
bs

er
va

tio
n 

of
 p

re
sc

rip
tio

n 
an

d 
su

rv
ey

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

4

Be
ilf

us
s, 

et
 a

l. 
[5

5]
U

SA
To

 e
st

im
at

e 
he

te
ro

ge
ne

-
ou

s 
tr

ea
tm

en
t 

re
sp

on
se

s 
ac

ro
ss

 s
pe

ci
al

tie
s

Ra
nd

om
iz

ed
-c

on
-

tr
ol

le
d 

tr
ia

l
Q

ua
nt

ita
tiv

e
Ph

ys
ic

ia
n

64
5,

62
0

Ex
tr

ac
t 

fro
m

 re
co

rd
ed

 
da

ta
 a

nd
 p

at
ie

nt
 

su
rv

ey
 s

co
re

s

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l 

an
al

ys
is

5

Ze
tt

s, 
et

 a
l. 

[5
6]

U
SA

To
 a

ss
es

s 
ph

ys
ic

ia
ns

’ c
ur

-
re

nt
 a

tt
itu

de
s 

to
w

ar
ds

 a
nt

ib
i-

ot
ic

 re
si

st
an

ce
, 

in
ap

pr
op

ria
te

 
an

tib
io

tic
 

pr
es

cr
ib

in
g 

an
d 

th
e 

fe
as

ib
il-

ity
 o

f o
ut

pa
tie

nt
 

st
ew

ar
ds

hi
p 

eff
or

ts

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

52
Fo

cu
s 

gr
ou

p 
di

sc
us

si
on

Pr
im

ar
y 

he
al

th
Th

em
at

ic
 

an
al

ys
is

5

Ro
dr

ig
ue

s, 
et

 a
l. 

[5
7]

Po
rt

ug
al

To
 c

om
pa

re
 

bo
th

 th
e 

at
ti-

tu
de

s 
an

d 
kn

ow
le

dg
e 

be
tw

ee
n 

pr
i-

m
ar

y 
ca

re
 

an
d 

ho
sp

ita
l 

ca
re

 p
hy

si
ci

an
s 

w
ith

 re
ga

rd
s 

to
 a

nt
ib

io
tic

 
pr

es
cr

ib
in

g

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
nt

ita
tiv

e
Ph

ys
ic

ia
ns

56
Su

rv
ey

Pr
im

ar
y 

he
al

th
 

ca
re

 a
nd

 h
os

-
pi

ta
l

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

4



Page 12 of 27Kasse et al. BMC Primary Care            (2024) 25:8 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
Co

un
tr

y
O

bj
ec

tiv
e

St
ud

y 
de

si
gn

St
ud

y 
ap

pr
oa

ch
St

ud
y 

po
pu

la
tio

n
Sa

m
pl

e 
si

ze
D

at
a 

co
lle

ct
io

n 
m

et
ho

ds
Se

tt
in

g
D

at
a 

an
al

ys
is

O
ve

ra
ll 

Q
ua

lit
y 

Sc
or

e 
fr

om
 5

 
cr

ite
ri

a

A
lra

di
ni

, e
t a

l. 
[5

8]
Sa

ud
i A

ra
bi

a
To

 id
en

tif
y 

th
e 

so
ci

oc
ul

tu
ra

l 
an

d 
be

ha
vi

ou
ra

l 
de

te
rm

in
an

ts
 

th
at

 a
ffe

ct
 a

nt
i-

bi
ot

ic
 p

re
sc

rip
-

tio
n 

be
ha

vi
ou

r 
am

on
g 

pr
im

ar
y 

ca
re

 p
hy

si
ci

an
s 

an
d 

es
tim

at
e 

th
e 

aw
ar

en
es

s 
ab

ou
t a

nt
ib

i-
ot

ic
 re

si
st

an
ce

 
of

 p
ub

lic
 h

ea
lth

 
im

po
rt

an
ce

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
nt

ita
tiv

e
Ph

ys
ic

ia
ns

43
4

Su
rv

ey
Pr

im
ar

y 
ca

re
D

es
cr

ip
tiv

e 
an

d 
in

fe
re

nt
ia

l
4

Ta
ng

, e
t a

l. 
[5

9]
C

hi
na

To
 e

va
lu

at
e 

th
e 

va
ria

tio
ns

 
in

 e
ffe

ct
 o

f p
ub

-
lic

 re
po

rt
in

g 
in

 a
nt

ib
io

tic
 p

re
-

sc
rib

in
g 

pr
ac

tic
e 

am
on

g 
ph

ys
i-

ci
an

s 
w

ith
 d

iff
er

-
en

t p
er

fo
rm

an
ce

 
in

 p
rim

ar
y 

he
al

th
 

ca
re

A
 ra

nd
om

iz
ed

-c
on

-
tr

ol
le

d 
tr

ia
l

Q
ua

nt
ita

tiv
e

Ph
ys

ic
ia

ns
60

Su
rv

ey
 a

nd
 p

re
-

sc
rip

tio
n 

da
ta

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

4

Ro
dr

ig
ue

s, 
et

 a
l. 

[6
0]

Po
rt

ug
al

To
 a

ss
es

s 
th

e 
in

flu
en

ce
 

of
 th

e 
de

te
rm

i-
na

nt
s 

of
 p

hy
si

-
ci

an
s 

pr
es

cr
ib

in
g 

on
 th

e 
qu

al
ity

 
of

 a
nt

ib
io

tic
 u

se

O
bs

er
va

tio
na

l (
pr

o-
sp

ec
tiv

e)
Q

ua
nt

ita
tiv

e
Ph

ys
ic

ia
ns

10
94

Su
rv

ey
 a

nd
 u

se
 

an
tib

io
tic

 p
re

-
sc

rib
in

g 
qu

al
ity

 
in

di
ca

to
rs

Pr
im

ar
y-

ca
re

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

5

A
l-H

om
ai

da
n 

an
d 

Ba
rr

im
ah

 
[6

1]

Sa
ud

 A
ra

bi
a

To
 e

va
lu

at
es

 p
ri-

m
ar

y 
he

al
th

 c
ar

e 
ph

ys
ic

ia
ns

’ 
kn

ow
le

dg
e 

ex
pe

ct
at

io
n 

an
d 

pr
ac

tic
e 

re
ga

rd
-

in
g 

an
tib

io
tic

s 
us

e 
in

 u
pp

er
 

re
sp

ira
to

ry
 tr

ac
t 

in
fe

ct
io

ns

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
nt

ita
tiv

e
Ph

ys
ic

ia
n

29
4

Su
rv

ey
Pr

im
ar

y 
he

al
th

 
ca

re
D

es
cr

ip
tiv

e 
an

d 
in

fe
re

nt
ia

l
4



Page 13 of 27Kasse et al. BMC Primary Care            (2024) 25:8  

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
Co

un
tr

y
O

bj
ec

tiv
e

St
ud

y 
de

si
gn

St
ud

y 
ap

pr
oa

ch
St

ud
y 

po
pu

la
tio

n
Sa

m
pl

e 
si

ze
D

at
a 

co
lle

ct
io

n 
m

et
ho

ds
Se

tt
in

g
D

at
a 

an
al

ys
is

O
ve

ra
ll 

Q
ua

lit
y 

Sc
or

e 
fr

om
 5

 
cr

ite
ri

a

Fr
os

t, 
et

 a
l. 

[6
2]

U
SA

To
 e

va
lu

at
e 

va
ri-

at
io

n 
in

 a
nt

ib
i-

ot
ic

 p
re

sc
rib

in
g 

be
tw

ee
n 

pa
ed

i-
at

ric
 a

nd
 n

on
pe

-
di

at
ric

 p
ro

vi
de

rs
 

fo
r c

om
m

on
 

up
pe

r r
es

pi
ra

-
to

ry
 il

ln
es

se
s

O
bs

er
va

tio
na

l (
re

tr
o-

sp
ec

tiv
e)

Q
ua

nt
ita

tiv
e

Pa
ed

ia
tr

ic
 

an
d 

ph
ys

ic
ia

n
14

1 
36

1
Ex

tr
ac

tio
n 

fro
m

 o
nl

in
e 

da
ta

ba
se

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

4

Ka
rim

i, 
et

 a
l. 

[6
3]

Ira
n

To
 in

ve
st

ig
at

e 
th

e 
pa

tt
er

n 
an

d 
fa

ct
or

s 
aff

ec
tin

g 
ou

tp
a-

tie
nt

s’ 
an

tib
io

tic
 

pr
es

cr
ib

in
g 

by
 fa

m
ily

 p
hy

si
-

ci
an

s 
in

 p
rim

ar
y 

he
al

th
 c

ar
e

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
nt

ita
tiv

e
Fa

m
ily

 p
hy

si
-

ci
an

s
19

Ev
al

ua
tio

n 
of

 p
re

sc
rip

tio
n 

pa
tt

er
n

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

5

H
ua

ng
, e

t a
l. 

[6
4]

Si
ng

ap
or

e
To

 u
nd

er
st

an
d 

th
e 

de
te

rm
in

an
t 

of
 a

nt
ib

io
tic

 p
re

-
sc

rib
in

g 
fo

r U
RT

I 
am

on
g 

ju
ni

or
 

ph
ys

ic
ia

ns

O
bs

er
va

tio
na

l(c
ro

ss
-

se
ct

io
na

l)
Q

ua
nt

ita
tiv

e
Ju

ni
or

 P
hy

si
ci

an
s

13
0

Su
rv

ey
 

an
d 

in
te

rv
ie

w
Pr

im
ar

y 
he

al
th

 
ca

re
D

es
cr

ip
tiv

e 
an

d 
pr

in
ci

pa
l 

co
m

po
ne

nt
 

an
al

ys
is

5

Sh
ar

af
, e

t a
l. 

[6
5]

Q
at

ar
Ex

pl
or

es
 b

ar
rie

rs
 

to
 a

pp
ro

pr
i-

at
e 

an
tib

io
tic

 
pr

es
cr

ip
tio

n 
an

d 
ph

ar
m

ac
is

ts
’ 

pe
rs

pe
ct

iv
es

 
at

 p
rim

ar
y 

he
al

th
 c

en
tr

es
 

in
 Q

at
ar

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
ns

 
an

d 
ph

ar
m

ac
is

ts
50

In
te

rv
ie

w
, 

an
d 

fo
cu

s-
gr

ou
ps

 d
is

cu
s-

si
on

Pr
im

ar
y 

he
al

th
 

ca
re

Th
e 

th
em

at
ic

 
co

ns
ta

nt
 

co
m

pa
ra

tiv
e 

m
et

ho
d

3

Po
ss

-D
oe

rin
g,

 
et

 a
l. 

[6
6]

G
er

m
an

To
 id

en
tif

y 
fa

ct
or

s 
re

le
va

nt
 

to
 p

rim
ar

y 
ca

re
 

ph
ys

ic
ia

ns
’ 

de
ci

si
on

-m
ak

in
g 

w
he

n 
pr

es
cr

ib
-

in
g 

an
tib

io
t-

ic
s 

fo
r a

cu
te

 
no

nc
om

pl
ic

at
ed

 
in

fe
ct

io
ns

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
lit

at
iv

e
Ph

ys
ic

ia
n

27
In

te
rv

ie
w

s
Pr

im
ar

y 
he

al
th

 
ca

re
D

es
cr

ip
tiv

e 
an

d 
th

em
at

ic
 

an
al

ys
is

5



Page 14 of 27Kasse et al. BMC Primary Care            (2024) 25:8 

A
ut

ho
r (

ye
ar

)
Co

un
tr

y
O

bj
ec

tiv
e

St
ud

y 
de

si
gn

St
ud

y 
ap

pr
oa

ch
St

ud
y 

po
pu

la
tio

n
Sa

m
pl

e 
si

ze
D

at
a 

co
lle

ct
io

n 
m

et
ho

ds
Se

tt
in

g
D

at
a 

an
al

ys
is

O
ve

ra
ll 

Q
ua

lit
y 

Sc
or

e 
fr

om
 5

 
cr

ite
ri

a

Li
u,

 e
t a

l. 
[6

7]
C

hi
na

To
 fi

ll 
th

e 
ga

p,
 

m
od

el
lin

g 
ph

ys
i-

ci
an

 a
nt

ib
io

tic
s 

pr
es

cr
ib

in
g 

an
d 

id
en

tif
yi

ng
 

th
e 

po
te

n-
tia

l i
nt

rin
si

c 
an

d 
ex

te
rn

al
 

de
te

rm
in

an
ts

 
of

 a
nt

ib
io

tic
 

pr
es

cr
ib

in
g 

in
 p

rim
ar

y 
ca

re

O
bs

er
va

tio
na

l (
cr

os
s-

se
ct

io
na

l)
Q

ua
nt

ita
tiv

e
Ph

ys
ic

ia
ns

49
9

Su
rv

ey
Pr

im
ar

y 
he

al
th

 
ca

re
D

es
cr

ip
tiv

e 
an

d 
tw

o-
le

ve
l 

pa
th

 a
na

ly
si

s

5

Co
rd

ob
a,

 e
t a

l. 
[6

8]
Bo

liv
ia

, P
ar

ag
ua

y 
an

d 
U

ru
gu

ay
To

 d
es

cr
ib

e 
an

d 
co

m
pa

re
 

an
tib

io
tic

 
pr

es
cr

ib
in

g 
pa

t-
te

rn
s 

fo
r p

rim
ar

y 
ca

re
 p

at
ie

nt
s 

w
ith

 re
sp

ira
to

ry
 

tr
ac

t i
nf

ec
tio

ns
 

in
 S

ou
th

 A
m

er
i-

ca
n 

co
un

tr
ie

s

O
bs

er
va

tio
na

l (
pr

o-
sp

ec
tiv

e)
Q

ua
nt

ita
tiv

e
Ph

ys
ic

ia
n

17
1

Su
rv

ey
 

an
d 

ob
se

rv
at

io
n 

of
 th

ei
r p

re
sc

rip
-

tio
n

Pr
im

ar
y 

he
al

th
 

ca
re

D
es

cr
ip

tiv
e 

an
d 

in
fe

re
nt

ia
l

4

Ta
bl

e 
1 

(c
on

tin
ue

d)



Page 15 of 27Kasse et al. BMC Primary Care            (2024) 25:8  

patient characteristics that influence antibiotic use. A 
study conducted in the UK reported that patients seek-
ing immediate relief, cultural beliefs and their previous 
experience with specific drugs contributed to variability 
in the prescribing practice of physicians [46]. Another 
study conducted in India reported that patients who 
engage in self-diagnosis and self-medication requested 
specific antibiotics compared with patients who have 
no knowledge about antibiotics [29]. In addition, the 
study also found that the patient’s relationship with 
physicians and the deliberate exaggeration or mis-
information of symptoms affect the prescription of  
antibiotics [38, 51].

Physicians‑related factors Studies show that physi-
cians who actively refresh their expertise through con-
tinuing medical training, workshops, seminars and 
journals, are less likely to prescribe antibiotics [35, 65, 
66]. Another important factor constantly reported 
through the study is time pressures [27, 30, 65, 67]. 
Two additional studies also reported that diagnostic 
uncertainty combined with time constraints influenced 
physicians’ antibiotic prescription practice [8, 39]. A 
study conducted in the UK reported that time pres-
sure, especially the limited time available for consulta-
tion, has an impact on increased antibiotic prescription 
in primary health care [53]. Chem, et  al. [54] reported 
that complacency, fear, and insufficient knowledge were 
other factors that influenced the prescribing of antibi-
otics by physicians. Kumar, et al. [44] and Karimi, et al. 
[63] stated that knowledge, skills and insights acquired 
through interaction with patients and medical cases 
were associated with physicians’ prescription practices 
and decisions to prescribe antibiotics.

On the other hand, physicians who only practice outpa-
tient medicine are more likely to prescribe antibiotics 
than in patients [36, 54, 68]. Many physicians did not 
think that antibiotic prescribing in primary care was 
responsible for the growth of antibiotic resistance or that 
their individual prescribing could make any difference 
in light of other issues, such as hospital prescribing [45, 
49, 52]. The included studies show that engagement with 
antibiotic stewardship in primary health care influences 
prescribing by reducing the frequency of prescription [6, 
28, 38, 63].

Health system‑related factors In this review, studies 
reported that organizational-related factors influenced 
the antibiotic prescribing practice of physicians. The 
studies conducted by Sharaf, et  al. [65], Liu, et  al. [67] 
and Poss-Doering, et  al. [66] reported that antibiotic 
prescribing is affected by the presence of and adherence 

to evidence-based clinical guidelines and protocols for 
antibiotic use. Quantity and quality of service were also 
associated with antibiotic prescribing practices and vari-
ability of prescribing antibiotics in primary health care 
physicians [46, 58]. Weak regulation of health systems, 
the dissemination of medical information, and practice 
setting characteristics (such as location, level of activities, 
network participation, and continuing medical educa-
tion) influenced antibiotic prescribing [30, 32, 33, 47, 58]. 
Chem, et  al. [54] reported that the external pressure of 
the pharmaceutical industry and over-the-counter anti-
biotics were factors that influenced the prescribing of 
antibiotics by physicians. Two other studies reported that 
biomedical evidence, policy statements and service pro-
vision were factors influencing prescribing [44, 63].

Factors for intra‑ and inter‑physician variability in antibiotic 
prescription

Physicians‑related factors Factors contributing to intra-
and inter-physician variability in antibiotic prescriptions 
are physician’s related factors, such as physicians’ exper-
tise, knowledge, attitudes, beliefs, clinical experience, and 
particular prescription practices. A study conducted in 
the UK reported that there was large variability in anti-
biotic prescriptions between and within health care pro-
viders for the same condition [25]. Another study also 
reported that the variation in antibiotic prescriptions in 
primary health care was due to intra-physician variabil-
ity (70%), with only 6% due to inter- physician variabil-
ity [33]. This variation was largely explained by patient 
characteristics and practice setting characteristics (loca-
tion, level of activity, continued medical education and 
network participation) (as shown Table  2). However, a 
study conducted in Canada reported that the inter-phy-
sician variability in prescribing antibiotics could not be 
explained by patient preference and patient sociodemo-
graphic characteristics; rather, it is likely to be related to 
individual physicians’ prescribing habits [12]. Clinical 
setting and management were also important factors for 
inter-prescribing variability in the decision to prescribe 
antibiotics [12, 32, 34, 42, 52].

Physician affiliations (institutional characteristics) 
are important factors in understanding the variation 
in physician antibiotic prescribing practices [58, 71]. 
Loss of control over prescribing decisions, evidence-
based practice, and differences in priorities among 
different doctors are some of the factors that influence 
the variability of prescription [27, 29, 49, 50, 55]. More 
experienced physicians prescribe fewer antibiotics than 
junior physicians in regular clinical work, particularly 
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during times of uncertainty [8, 37]. Another study 
conducted in the USA also reported that physicians 
with higher qualifications (specialties, higher level of 
expertise) and those with more experience were less 
likely to prescribe antibiotics [62]. This study also 
reported that specialized paediatric physicians were 
more likely to adhere to guidelines for managing the 
treatment and less likely to prescribe antibiotics without 
positive tests. The included studies also showed that 
the majority of practice-level variation in antibiotic 
prescribing was explained by the variation in physicians’ 
individual practice patterns, perceptions, attitudes, and 
knowledge [12, 18, 32, 42, 43] (as shown in Table  2). 
According to Tang, et  al. [59], exposure to different 
medical cases can have a favourable impact on the 
variability of antibiotic prescribing patterns of physicians 
for upper respiratory tract infections. Additionally, 
interpretations of symptoms, workload, and working at 
emergency departments lead to variations in prescribing 
practices [12, 60]. Bharathiraja, et al. [35] explained that 
factors such as interactions, discussions and exposure 
to different prescribing behaviours with colleagues 
and inpatient practice settings influenced antibiotic 
prescription behaviours.

Discussion
The objective of this study was to provide an overall 
picture of the current published evidence of factors of 
antibiotic prescription and variability thereof in primary 
health care physicians. Various factors could be identified 
that might influence prescribing practices and contribute 
to variability in antibiotic prescribing. For a more 
in-depth understanding, the theses factors are discussed 
in more detail within the following major themes.

Patient‑related factors
In this review, we found that the influence of patients on 
antibiotic prescription practice emerged as a noteworthy 
and significant finding. There is evidence that patient 
attitude, knowledge, or beliefs had an influence on 
antibiotic prescription in primary healthcare physicians, 
for example, misconceptions regarding the role of 
antibiotics regarding the efficacy of antibiotics in treating 
viral infections and infectious diseases [25, 31, 41, 46, 
60, 72]. This finding is supported by a study conducted 
in Canada that revealed an increase in antibiotic use by 
patients during the influenza season [73]. Furthermore, 
this review identified that the perception of what is 
considered concerning symptoms, the perceived need 
to consult a physician, and faith in the body’s natural 
healing power, have an impact on antibiotic use [12, 72, 
74, 75].

Another piece of evidence we found in this review per-
tained to the habits and cultural factors of the patients 
can encourage frequent prescribing and self-medication 
[63, 64]. This might be the result of cultural norms and 
traditions may shape individual views on health, favour-
ing for quick relief through antibiotics. These cultural 
norms and traditions may be influenced by patients’ pre-
vious experience with obtaining treatment from other 
clinicians [36, 56, 76, 77]. Another important point from 
this review is that the socioeconomic status of patients 
was all recognized as factors that affect antibiotic pre-
scription [40, 54]. Patients with a high economic status 
might exert more pressure on physicians to prescribe 
antibiotics than patients with lower economic status [29, 
38, 77, 78].

Physician‑related factors
In this review, we found that physicians’ attitudes 
about antibiotic resistance and prescribing habits 
influence antibiotic prescribing [30, 46, 74, 79]. A lack 
of understanding of antibiotic resistance may contribute 
to the variation in antibiotic prescription. Updating 
guidelines for physicians on antibiotic prescribing is 
crucial to emphasize the significance of appropriate 
antibiotic use in addressing antibiotic resistance issue 
[45]. Furthermore, clinical experience, such as exposure 
to infectious disease, influences antibiotic prescription 
practice [44]. This implies that physicians with more 
clinical experience and knowledge of Antibiotic 
stewardship programs tend to prescribe antibiotics 
less frequently. This is also supported by another study 
[53], which shows that physicians with high experience 
in diagnosing and treating various medical conditions 
exhibited lower prescribing due to their heightened 
confidence. According to Queder, et  al. [18], the 
physician’s attitude toward sustainable use of antibiotics 
is based on professional experience in prescribing and 
acquired knowledge about antibiotics. This suggestion 
is supported by another study [43] junior physicians 
might be more likely to be guideline oriented than senior 
physicians.

According to three studies, physicians with high prac-
tice volumes are more likely to prescribe antibiotics inap-
propriately or excessively compared to those with low 
practice volumes [36, 80, 81]. This indicated that busy 
physicians’ pressure to treat many patients in a short 
period of time may make generalized diagnoses, result-
ing in antibiotic prescribing even when it is not nec-
essary. This aligns with studies indicating physicians 
prescribe antibiotics unnecessarily to expedite clinic 
visits and improve patient satisfaction [37, 82, 83]. Phy-
sician perception of patients’ expectations of antibiotics 
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M
ou

sq
uè

s, 
et

 a
l. 

[3
3]

O
nl

y 
6%

 o
f t

he
 o

ve
ra

ll 
va

ria
tio

n 
w

as
 re

la
te

d 
to

 in
te

r-
ph

ys
ic

ia
n 

va
ria

bi
lit

y,
 

w
ith

 in
tr

a-
ph

ys
ic

ia
n 

va
ria

bi
lit

y 
ac

co
un

tin
g 

fo
r a

 c
on

si
de

ra
bl

e 
po

rt
io

n 
(7

0%
). 

D
iff

er
en

ce
s 

in
 e

ar
ly

 m
ed

ic
al

 e
du

ca
tio

n,
 c

on
tin

ui
ng

 m
ed

ic
al

 e
du

ca
tio

n 
an

d 
m

or
e 

br
oa

dl
y 

th
e 

so
rt

 o
f m

ed
ic

al
 in

fo
rm

at
io

n 
tr

an
sm

is
si

on
 m

ay
 h

av
e 

an
 im

pa
ct

Po
lic

ym
ak

er
s 

sh
ou

ld
 c

on
si

de
r t

he
 v

ar
ia

bi
lit

y 
of

 a
nt

ib
io

tic
 p

re
sc

rip
tio

n 
am

on
g 

ph
ys

ic
ia

ns
 in

 p
rim

ar
y 

he
al

th
 c

ar
e 

se
tt

in
gs

 to
 d

ev
el

op
 fa

ci
lit

at
or

s 
fo

r p
ro

m
ot

in
g 

be
tt

er
 u

se
 o

f a
nt

ib
io

tic
s 

w
he

n 
it 

is
 in

te
re

st
ed
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Ta
bl

e 
2 

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
M

ai
n 

Fi
nd

in
g

Re
co

m
m

en
de

d 
in

te
rv

en
tio

n

Bj
ör

ns
dó

tt
ir,

 e
t a

l. 
[3

4]
Th

e 
di

ag
no

st
ic

 te
ch

ni
qu

es
 u

se
d 

by
 th

e 
do

ct
or

s 
w

er
e 

ve
ry

 v
ar

ia
bl

e 
an

d 
in

di
vi

du
al

, i
n 

co
nt

ra
st

 to
 b

ei
ng

 c
on

si
st

en
t t

hr
ou

gh
ou

t t
im

e.
 P

hy
si

ci
an

s’ 
pr

of
es

si
on

al
 e

xp
er

ie
nc

e,
 c

lin
ic

al
 g

ui
de

lin
es

, c
on

tin
ui

ng
 e

du
ca

tio
n,

 a
nd

 p
at

ie
nt

 
pr

es
en

ta
tio

n 
ar

e 
so

m
e 

of
 th

e 
ca

us
es

 fo
r t

he
 c

on
tr

as
t b

et
w

ee
n 

in
di

vi
du

al
 

va
ria

bi
lit

y 
an

d 
co

ns
is

te
nc

y 
ov

er
 ti

m
e 

in
 d

ia
gn

os
tic

 p
ro

ce
du

re
s. 

Th
is

 d
iff

er
en

ce
 

ha
s 

an
 o

ng
oi

ng
 im

pa
ct

 o
n 

do
ct

or
 p

ra
ct

is
es

’ d
ec

is
io

ns
 to

 p
re

sc
rib

e 
an

tib
io

tic
s

G
en

er
al

 p
ra

ct
iti

on
er

s 
m

ay
 n

ee
d 

to
 m

od
ify

 th
ei

r d
ia

gn
os

tic
 s

tr
at

eg
ie

s 
in

 li
gh

t 
of

 n
ew

 k
no

w
le

dg
e 

an
d 

te
ch

no
lo

gi
es

 b
ec

au
se

 th
e 

m
ed

ic
al

 s
ec

to
r i

s 
co

nt
in

ua
lly

 
ch

an
gi

ng

Bh
ar

at
hi

ra
ja

, e
t a

l. 
[3

5]
Fa

ct
or

s 
lik

e 
ex

pe
rie

nc
e 

of
 p

hy
si

ci
an

, p
os

tg
ra

du
at

e 
qu

al
ifi

ca
tio

n,
 s

ou
rc

e 
an

d 
m

et
ho

d 
of

 u
pd

at
in

g 
kn

ow
le

dg
e,

 in
pa

tie
nt

 p
ra

ct
ic

e 
se

tt
in

g 
an

d 
cl

in
ic

al
 

sy
m

pt
om

s 
in

flu
en

ce
d 

th
e 

an
tib

io
tic

 p
re

sc
rip

tio
n

Th
e 

ta
sk

 o
f r

ai
si

ng
 d

oc
to

rs
’ u

nd
er

st
an

di
ng

 o
f t

he
 u

sa
ge

 o
f a

nt
ib

io
tic

s 
sh

ou
ld

 b
e 

ta
ke

n 
on

 b
y 

pr
of

es
si

on
al

 o
rg

an
iz

at
io

ns

Ca
di

eu
x,

 e
t a

l. 
[3

6]
D

oc
to

rs
 w

ith
 b

us
y 

pr
ac

tis
es

, a
nd

 p
ra

ct
iti

on
er

s 
w

ith
 le

ss
 e

xp
er

ie
nc

e 
w

er
e 

m
or

e 
lik

el
y 

to
 g

iv
e 

an
tib

io
tic

 p
re

sc
rip

tio
ns

 th
at

 w
er

e 
no

t n
ec

es
sa

ry
M

or
e 

un
de

rs
ta

nd
in

g 
of

 th
e 

m
ec

ha
ni

sm
s 

be
hi

nd
 th

es
e 

fa
ct

or
s 

of
 in

co
rr

ec
t 

an
tib

io
tic

 p
re

sc
rib

in
g 

w
ill

 b
e 

ne
ce

ss
ar

y 
to

 c
re

at
e 

eff
ec

tiv
e 

th
er

ap
ie

s

Sk
od

vi
n,

 e
t a

l. 
[3

7]
Ke

y 
fa

ct
or

s 
in

flu
en

ci
ng

 a
nt

im
ic

ro
bi

al
 p

re
sc

rib
in

g 
pr

ac
tis

es
 w

er
e 

id
en

tifi
ed

 
as

 p
at

ie
nt

 a
ss

es
sm

en
t, 

in
fo

rm
al

 tr
ai

ni
ng

 b
y 

ex
pe

rie
nc

ed
 c

ol
le

ag
ue

s, 
an

d 
in

fe
ct

io
us

 d
is

ea
se

s 
sp

ec
ia

lit
ie

s 
re

pl
ac

in
g 

m
an

ag
er

s 
in

 p
ro

m
ot

in
g 

pr
ud

en
t 

pr
es

cr
ib

in
g 

po
lic

ie
s

Be
fo

re
 d

ev
el

op
in

g 
su

st
ai

na
bl

e 
an

d 
ta

ilo
re

d 
an

tim
ic

ro
bi

al
 s

te
w

ar
ds

hi
p 

pr
og

ra
m

s 
in

te
rv

en
tio

ns
 m

ay
 fi

rs
t i

de
nt

ify
 im

po
rt

an
t s

ta
ke

ho
ld

er
s 

an
d 

or
ga

ni
za

tio
na

l 
ob

st
ac

le
s

G
uo

, e
t a

l. 
[3

8]
Fi

na
nc

ia
l f

ac
to

rs
, d

ru
g 

fo
rm

ul
ar

y 
m

an
ag

em
en

t, 
pa

tie
nt

 lo
ad

, a
nd

 a
 s

tr
on

g 
pa

tie
nt
‒p

hy
si

ci
an

 re
la

tio
ns

hi
p 

w
er

e 
sh

ow
n 

to
 b

e 
cr

uc
ia

l f
or

 e
ffe

ct
iv

e 
an

tib
io

tic
 

pr
es

cr
ib

in
g.

 m
ul

tip
le

 fa
ct

or
s 

in
flu

en
ci

ng
 a

nt
ib

io
tic

 p
re

sc
rib

in
g 

in
 p

rim
ar

y 
ca

re

Re
du

ce
d 

in
ap

pr
op

ria
te

 p
re

sc
rib

in
g 

pr
ac

tic
es

 c
an

 b
e 

ac
hi

ev
ed

 in
 p

ar
t 

by
 im

pl
em

en
tin

g 
sh

ar
ed

 d
ec

is
io

n-
m

ak
in

g 
in

 p
rim

ar
y 

he
al

th
ca

re
 s

et
tin

gs

Bo
re

k,
 e

t a
l. 

[3
9]

A
nt

ib
io

tic
 p

re
sc

rib
in

g 
an

d 
en

ga
ge

m
en

t w
ith

 A
M

S 
in

 p
rim

ar
y 

he
al

th
ca

re
 s

et
tin

gs
 

in
 E

ng
la

nd
 a

re
 in

flu
en

ce
d 

by
 s

oc
ia

l a
nd

 c
on

te
xt

ua
l f

ac
to

rs
 o

n 
m

ul
tip

le
 le

ve
ls

 
(in

di
vi

du
al

, l
oc

al
, p

ra
ct

ic
e,

 a
nd

 n
at

io
na

l

It 
is

 c
rit

ic
al

 to
 s

hi
ft

 th
e 

em
ph

as
is

 to
w

ar
ds

 g
iv

in
g 

pr
es

cr
ib

er
s, 

pr
ac

tis
es

, 
an

d 
co

m
m

is
si

on
er

s 
m

or
e 

as
si

st
an

ce
 in

 th
ei

r i
ni

tia
tiv

es
 to

 e
nh

an
ce

 a
nt

ib
io

tic
 

pr
es

cr
ib

in
g 

pr
ac

tic
es

Bé
je

an
, e

t a
l. 

[4
0]

Th
e 

sc
op

e 
an

d 
de

gr
ee

 o
f m

ed
ic

al
 in

te
rv

en
tio

n 
ar

e 
in

flu
en

ce
d 

by
 p

at
ie

nt
 

fe
at

ur
es

, i
nd

iv
id

ua
l c

irc
um

st
an

ce
s, 

an
d 

th
e 

so
ci

oe
co

no
m

ic
 e

nv
iro

nm
en

t. 
Th

e 
ty

pe
 o

f c
om

pe
ns

at
io

n,
 c

om
pe

tit
iv

e 
en

vi
ro

nm
en

ts
, a

nd
 fi

na
nc

ia
l i

nc
en

tiv
es

, 
on

 th
e 

ot
he

r h
an

d,
 h

av
e 

a 
hi

gh
er

 im
pa

ct
 o

n 
ph

ys
ic

ia
n 

ac
tiv

ity

To
 u

nd
er

st
an

d 
ph

ys
ic

ia
ns

’ b
eh

av
io

ur
 a

nd
 re

sp
on

se
 to

 p
ol

ic
y 

in
ce

nt
iv

es
, 

po
lic

ym
ak

er
s 

sh
ou

ld
 c

on
si

de
r t

he
 v

ar
ie

ty
 in

 p
hy

si
ci

an
s’ 

pr
ac

tic
e 

pa
tt

er
ns

Sy
de

nh
am

, e
t a

l. 
[4

1]
C

re
at

iv
e 

pr
ot

ei
n 

le
ve

l, 
ge

ne
ra

l c
on

di
tio

n-
gu

id
ed

, g
en

er
al

is
ts

, s
te

th
os

co
pe

-g
ui

de
d,

 
re

lu
ct

an
t p

re
sc

rib
er

s, 
an

d 
ar

e 
in

flu
en

ce
d 

fa
ct

or
s 

to
 p

re
sc

rib
e 

an
tib

io
tic

s 
fo

r a
cu

te
 

re
sp

ira
to

ry
 tr

ac
t i

nf
ec

tio
n

In
 th

e 
fig

ht
 a

ga
in

st
 a

nt
ib

io
tic

 re
si

st
an

ce
, t

he
 u

se
 o

f C
RP

 te
st

in
g 

is
 c

ru
ci

al
 

to
 p

ro
m

ot
e 

re
as

on
ab

le
 a

nt
ib

io
tic

 u
se

Sc
hw

ar
tz

, e
t a

l. 
[1

2]
Si

gn
ifi

ca
nt

 in
te

r-
ph

ys
ic

ia
n 

va
ria

tio
n 

ex
is

ts
 in

 th
e 

pr
es

cr
ip

tio
n 

of
 a

nt
ib

io
tic

s 
in

 p
rim

ar
y 

he
al

th
 c

ar
e 

se
tt

in
gs

. P
at

ie
nt

 fe
at

ur
es

 c
ou

ld
 n

ot
 a

cc
ou

nt
 fo

r t
hi

s 
va

ria
tio

n

Th
e 

in
te

r-
ph

ys
ic

ia
n 

di
ve

rs
ity

 o
f f

am
ily

 p
hy

si
ci

an
s 

sh
ou

ld
 b

e 
co

ns
id

er
ed

 
in

 in
ne

rv
at

io
ns

A
ab

en
hu

s, 
et

 a
l. 

[8
]

H
ig

he
r p

re
sc

rib
er

s 
of

 a
nt

ib
io

tic
s 

in
 D

an
is

h 
ge

ne
ra

l p
ra

ct
ic

e 
ca

n 
be

 id
en

tifi
ed

 
by

 o
rg

an
is

at
io

na
l a

nd
 d

ia
gn

os
tic

 v
ar

ia
bl

es
. T

he
se

 v
ar

ia
bl

es
 c

ou
ld

 b
e 

th
e 

si
ze

 
of

 th
e 

pr
ac

tic
e,

 th
e 

ac
ce

ss
ib

ili
ty

 o
f p

re
sc

rip
tio

n 
gu

id
el

in
es

 o
r p

ro
to

co
ls

 
fo

r a
nt

ib
io

tic
s, 

th
e 

ex
is

te
nc

e 
of

 q
ua

lit
y 

im
pr

ov
em

en
t p

ro
je

ct
s, 

an
d 

th
e 

de
gr

ee
 

of
 c

oo
pe

ra
tio

n 
am

on
gs

t h
ea

lth
ca

re
 p

ro
fe

ss
io

na
ls

 w
or

ki
ng

 fo
r t

he
 s

am
e 

co
m

pa
ny

Th
er

e 
is

 a
 c

on
st

an
t d

em
an

d 
fo

r t
he

 g
en

er
al

 p
ra

ct
ic

e 
se

ct
or

 to
 s

ee
k 

to
 d

ec
re

as
e 

th
e 

ov
er

us
e 

of
 a

nt
ib

io
tic

s

Po
uw

el
s, 

et
 a

l. 
[4

2]
Va

ria
tio

ns
 in

 c
om

or
bi

di
ty

 p
re

va
le

nc
e 

ca
nn

ot
 a

cc
ou

nt
 fo

r t
he

 m
aj

or
ity

 o
f p

ra
ct

ic
e-

le
ve

l v
ar

ia
tio

n 
in

 a
nt

im
ic

ro
bi

al
 p

re
sc

rib
in

g.
 T

he
 p

os
si

bi
lit

y 
fo

r a
 p

ra
ct

ic
e 

to
 m

in
im

is
e 

pr
es

cr
ib

in
g 

m
ay

 b
e 

de
te

rm
in

ed
 b

y 
co

ns
id

er
in

g 
fa

ct
or

s 
lik

e 
hi

gh
 

co
ns

ul
ta

tio
n 

ra
te

 fo
r a

cu
te

 re
sp

ira
to

ry
 tr

ac
t i

nf
ec

tio
n 

an
d 

hi
gh

er
 p

re
sc

rip
tio

n 
ra

te
 

fo
r c

or
tic

os
te

ro
id

s, 
w

hi
ch

 m
ay

 e
xp

la
in

 a
 la

rg
e 

po
rt

io
n 

of
 th

e 
di

ffe
re

nc
e

Pr
ov

id
e 

ta
rg

et
ed

 e
du

ca
tio

n 
an

d 
tr

ai
ni

ng
 p

ro
gr

am
s 

fo
r h

ea
lth

ca
re

 p
ro

vi
de

rs
 

on
 e

vi
de

nc
e-

ba
se

d 
gu

id
el

in
es

 fo
r a

pp
ro

pr
ia

te
 a

nt
ib

io
tic

 p
re

sc
rib

in
g
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Ta
bl

e 
2 

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
M

ai
n 

Fi
nd

in
g

Re
co

m
m

en
de

d 
in

te
rv

en
tio

n

Pa
lu

ck
, e

t a
l. 

[4
3]

Pe
rc

ei
ve

d 
pr

es
su

re
 fr

om
 p

ar
en

ts
 w

as
 id

en
tifi

ed
 b

y 
ph

ys
ic

ia
ns

 a
s 

a 
m

aj
or

 fa
ct

or
 

in
 a

nt
ib

io
tic

 p
re

sc
rib

in
g 

in
 th

is
 s

ur
ve

y
A

 c
om

pr
eh

en
si

ve
 s

tr
at

eg
y 

an
d 

de
m

an
d 

th
at

 th
e 

ge
ne

ra
l p

ub
lic

 b
e 

ed
uc

at
ed

 
on

 c
ur

re
nt

 u
pp

er
 re

sp
ira

to
ry

 tr
ac

t i
nf

ec
tio

n 
tr

ea
tm

en
t c

on
ce

pt
s 

an
d 

an
tim

ic
ro

bi
al

 
m

ed
ic

at
io

n 
re

si
st

an
ce

Ku
m

ar
, e

t a
l. 

[4
4]

Th
e 

do
ct

or
-p

at
ie

nt
 re

la
tio

ns
hi

p,
 b

io
m

ed
ic

al
 e

vi
de

nc
e,

 p
ol

ic
y 

st
at

em
en

ts
, c

lin
ic

al
 

ex
pe

rie
nc

e,
 s

oc
ia

l c
on

te
xt

, s
er

vi
ce

 p
ro

vi
si

on
 a

nd
 in

di
vi

du
al

 k
no

w
le

dg
e 

of
 p

at
ie

nt
s 

w
er

e 
a 

gi
ve

n 
fa

ct
or

 th
at

 le
d 

to
 p

re
sc

rib
e 

an
tib

io
tic

s

Im
pl

em
en

t e
le

ct
ro

ni
c 

cl
in

ic
al

 d
ec

is
io

n 
su

pp
or

t s
ys

te
m

s 
w

ith
in

 e
le

ct
ro

ni
c 

he
al

th
 

re
co

rd
s

Si
m

ps
on

, e
t a

l. 
[4

5]
U

pd
at

in
g 

gu
id

el
in

es
 o

n 
an

tib
io

tic
 p

re
sc

rib
in

g 
fo

r p
hy

si
ci

an
s 

is
 c

ru
ci

al
 

to
 e

m
ph

as
iz

e 
th

e 
si

gn
ifi

ca
nc

e 
of

 a
pp

ro
pr

ia
te

 a
nt

ib
io

tic
 u

se
 in

 c
on

ta
in

in
g 

th
e 

pr
ob

le
m

 o
f a

nt
im

ic
ro

bi
al

 re
si

st
an

ce

D
ev

el
op

 m
ul

tif
ac

et
ed

 th
er

ap
ie

s 
th

at
 ta

rg
et

 b
ot

h 
di

ag
no

st
ic

 a
nd

 o
pe

ra
tio

na
l i

ss
ue

s 
by

 in
te

gr
at

in
g 

ed
uc

at
io

na
l p

ro
gr

am
m

es
, c

lin
ic

al
 d

ec
is

io
n 

as
si

st
an

ce
, a

nd
 s

ys
te

m
-

le
ve

l a
dj

us
tm

en
ts

W
oo

d,
 e

t a
l. 

[4
6]

Th
e 

pr
im

ar
y 

fa
ct

or
s 

fo
r p

re
sc

rib
in

g 
an

tib
io

tic
s 

w
er

e 
cl

in
ic

al
 c

on
si

de
ra

tio
ns

 
su

ch
 a

s 
th

e 
pr

es
en

tin
g 

co
nd

iti
on

s, 
pa

tie
nt

 c
irc

um
st

an
ce

, t
he

 p
er

ce
iv

ed
 n

ee
d 

to
 tr

ea
t t

he
 in

fe
ct

io
n 

im
m

ed
ia

te
ly

 a
nd

 e
ffe

ct
iv

el
y,

 th
e 

lik
el

y 
in

fe
ct

in
g 

or
ga

ni
sm

s, 
pe

rc
ep

tio
ns

 o
f r

es
is

ta
nc

e 
an

d 
tr

ea
tm

en
t f

ai
lu

re
, a

 d
ut

y 
to

 p
ro

vi
de

 p
at

ie
nt

s 
w

ith
 th

e 
op

po
rt

un
ity

 to
 b

en
efi

t a
nd

 li
ke

lih
oo

d 
of

 re
-p

re
se

nt
at

io
n

Th
e 

st
ra

te
gi

es
 to

 c
ha

ng
e 

br
oa

d-
sp

ec
tr

um
 a

nt
ib

io
tic

 p
re

sc
rib

in
g 

w
ill

 n
ee

d 
to

 c
on

si
de

r c
lin

ic
ia

ns
’ p

er
ce

pt
io

ns
 o

f s
oc

ia
l r

es
po

ns
ib

ili
ty

Re
yn

ol
ds

 a
nd

 M
cK

ee
 [4

7]
Th

e 
ex

is
te

nc
e 

of
 fi

na
nc

ia
l i

nc
en

tiv
es

 a
nd

 th
e 

lim
ite

d 
av

ai
la

bi
lit

y 
of

 in
fo

rm
at

io
n 

on
 a

pp
ro

pr
ia

te
 p

re
sc

rib
in

g,
 P

er
ce

pt
io

ns
 o

f a
nt

ib
io

tic
 re

si
st

an
ce

, k
no

w
le

dg
e 

ga
p,

 
an

d 
in

ad
eq

ua
te

 g
ui

da
nc

e 
ar

e 
th

e 
m

ai
n 

fa
ct

or
s 

fo
r i

na
pp

ro
pr

ia
te

 o
f a

nt
ib

io
tic

s

A
 m

ul
tif

ac
et

ed
 a

pp
ro

ac
h 

th
at

 in
cl

ud
es

 in
cr

ea
se

d 
su

rv
ei

lla
nc

e,
 h

ar
m

fu
l i

nc
en

tiv
es

 
be

in
g 

re
pl

ac
ed

 w
ith

 o
ne

s 
th

at
 e

nc
ou

ra
ge

 b
es

t p
ra

ct
is

e,
 a

nd
 e

du
ca

tio
n 

ba
se

d 
on

 a
n 

un
de

rs
ta

nd
in

g 
of

 e
xi

st
in

g 
at

tit
ud

es

Bj
or

km
an

, e
t a

l. 
[4

8]
Th

e 
pr

ud
en

t a
nt

ib
io

tic
 p

re
sc

rip
tio

n 
w

as
 h

in
de

re
d 

by
 th

e 
pa

tie
nt

’s 
ca

re
ta

ki
ng

 
pr

io
rit

y,
 a

 la
ck

 o
f a

tt
en

tio
n 

on
 re

st
ric

te
d 

an
tib

io
tic

 u
se

, a
 la

ck
 o

f k
no

w
le

dg
e 

ab
ou

t h
ow

 to
 tr

ea
t i

nf
ec

tio
us

 in
fe

ct
io

ns
, o

r p
re

ss
ur

e 
fro

m
 th

e 
he

al
th

ca
re

 
or

ga
ni

za
tio

n

Co
lla

bo
ra

tio
n 

ac
ro

ss
 d

is
ci

pl
in

es
; f

or
 e

ffe
ct

iv
e 

an
tib

io
tic

 re
si

st
an

ce
 p

re
ve

nt
io

n,
 

co
op

er
at

io
n 

am
on

gs
t h

ea
lth

ca
re

 e
xp

er
ts

 is
 n

ec
es

sa
ry

Bj
ör

km
an

, e
t a

l. 
[4

9]
Re

st
ric

tiv
e 

an
tib

io
tic

 p
re

sc
rib

in
g 

w
as

 c
on

si
de

re
d 

cr
uc

ia
l t

o 
co

m
ba

t 
an

tib
io

tic
 re

si
st

an
ce

, a
lth

ou
gh

 th
e 

ac
tu

al
 p

re
sc

rib
in

g 
w

as
 g

re
at

ly
 in

flu
en

ce
d 

by
 th

e 
in

te
ra

ct
io

n 
be

tw
ee

n 
pa

tie
nt

s 
an

d 
ph

ys
ic

ia
ns

Tr
ai

ni
ng

 in
 c

om
m

un
ic

at
io

n 
sk

ill
s 

is
 e

ss
en

tia
l f

or
 p

hy
si

ci
an

s 
an

d 
ot

he
r h

ea
lth

ca
re

 
w

or
ke

rs

Va
zq

ue
z-

La
go

, e
t a

l. 
[5

0]
Co

m
pl

ac
en

cy
, f

ea
r, 

pa
tie

nt
’s 

in
su

ffi
ci

en
t k

no
w

le
dg

e 
an

d 
ex

te
rn

al
 re

sp
on

si
bi

lit
y 

of
 th

e 
ph

ar
m

ac
eu

tic
al

 a
nd

 o
ve

r-
th

e-
co

un
te

r a
nt

ib
io

tic
s 

w
er

e 
th

e 
fa

ct
or

s 
th

at
 in

flu
en

ce
d 

th
e 

pr
es

cr
ip

tio
n 

of
 a

nt
ib

io
tic

s 
by

 g
en

er
al

 p
ra

ct
iti

on
er

s

N
o

A
kk

er
m

an
, e

t a
l. 

[5
1]

In
 d

ai
ly

 p
ra

ct
ic

e,
 it

 h
as

 b
ee

n 
no

te
d 

th
at

 p
hy

si
ci

an
s 

ca
n 

ov
er

es
tim

at
e 

th
e 

se
ve

rit
y 

of
 s

ym
pt

om
s 

an
d 

m
ig

ht
 th

in
k 

th
at

 p
at

ie
nt

s 
ha

ve
 h

ig
he

r e
xp

ec
ta

tio
ns

 
w

he
n 

co
ns

id
er

in
g 

w
he

th
er

 to
 p

re
sc

rib
e 

an
tib

io
tic

s 
fo

r r
es

pi
ra

to
ry

 tr
ac

t i
nf

ec
tio

ns
. 

Th
is

 p
ro

pe
ns

ity
 m

ay
 le

ad
 to

 th
e 

m
is

us
e 

of
 a

nt
ib

io
tic

s 
in

 c
as

es
 w

he
re

 th
ey

 m
ay

 
no

t b
e 

re
qu

ire
d 

or
 e

ffe
ct

iv
e

U
si

ng
 p

at
ie

nt
-c

en
tr

ed
 c

ou
ns

el
lin

g 
te

ch
ni

qu
es

 to
 ju

st
ify

 th
e 

pr
es

cr
ip

tio
n 

of
 a

nt
ib

io
tic

s

W
es

te
r, 

et
 a

l. 
[5

2]
Th

e 
im

pr
ov

em
en

t o
f a

nt
ib

io
tic

s 
pr

es
cr

ib
in

g 
an

d 
in

fe
ct

io
n 

co
nt

ro
l p

ra
ct

is
es

 
m

ay
 b

e 
re

st
ric

te
d 

by
 d

is
pa

rit
ie

s 
in

 p
hy

si
ci

an
 k

no
w

le
dg

e,
 b

el
ie

fs
, a

nd
 a

tt
itu

de
s. 

En
co

ur
ag

in
g 

th
e 

us
e 

of
 a

lte
rn

at
iv

e 
th

er
ap

ie
s, 

pu
tt

in
g 

gu
id

el
in

es
 in

to
 p

la
ce

, 
an

d 
m

ak
in

g 
su

re
 d

oc
to

rs
 p

ro
vi

de
 p

at
ie

nt
s 

w
ith

 th
e 

rig
ht

 a
dv

ic
e,

 it
 is

 c
rit

ic
al

 
to

 o
ve

rc
om

in
g 

di
sp

ar
iti

es

Th
e 

tr
ea

tm
en

ts
 th

at
 p

ro
vi

de
 k

no
w

le
dg

e 
w

ith
ou

t i
nfl

ue
nc

in
g 

cl
in

ic
ia

ns
’ a

ct
io

ns
 

w
er

e 
th

e 
m

os
t a

pp
re

ci
at

ed
. T

he
se

 in
te

rv
en

tio
ns

 in
cl

ud
ed

 g
iv

in
g 

ou
t u

p-
to

-d
at

e 
an

tib
io

gr
am

s, 
ad

m
in

is
te

rin
g 

an
tib

io
tic

s 
in

 a
cc

or
da

nc
e 

w
ith

 in
st

itu
tio

n-
sp

ec
ifi

c 
pr

es
cr

ip
tio

n 
gu

id
el

in
es

, a
nd

 h
ol

di
ng

 g
ra

nd
 ro

un
ds

 o
n 

an
tib

io
tic

 p
re

sc
rib

in
g 

an
d 

an
tib

io
tic

 re
si

st
an

ce
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Ta
bl

e 
2 

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
M

ai
n 

Fi
nd

in
g

Re
co

m
m

en
de

d 
in

te
rv

en
tio

n

va
n 

de
r Z

an
de

, e
t a

l. 
[5

3]
Ex

pe
rie

nc
e 

an
d 

co
nfi

de
nc

e 
in

 c
lin

ic
al

 d
ec

is
io

n-
m

ak
in

g 
ar

e 
cr

uc
ia

l f
ac

to
rs

 
in

 a
dd

iti
on

 to
 a

ck
no

w
le

dg
in

g 
pa

tie
nt

 c
on

ce
rn

s 
an

d 
re

ac
hi

ng
 s

ha
re

d 
de

ci
si

on
s 

du
rin

g 
co

ns
ul

ta
tio

n.
 H

ow
ev

er
, t

im
e 

pr
es

su
re

, e
sp

ec
ia

lly
 ti

m
e 

av
ai

la
bi

lit
y 

fo
r c

on
su

lta
tio

n 
ca

n 
ha

ve
 a

n 
im

pa
ct

 o
n 

in
cr

ea
se

d 
an

tib
io

tic
 p

re
sc

rib
in

g 
in

 p
rim

ar
y 

he
al

th
ca

re
. D

ur
in

g 
th

e 
de

ci
si

on
-m

ak
in

g 
pr

oc
es

s, 
eff

ec
tiv

e 
co

m
m

un
ic

at
io

n 
be

tw
ee

n 
do

ct
or

s 
an

d 
pa

tie
nt

s, 
as

 w
el

l a
s 

ad
dr

es
si

ng
 p

at
ie

nt
s’ 

ex
pe

ct
at

io
ns

, s
ig

ni
fic

an
tly

 in
flu

en
ce

s 
an

tib
io

tic
 p

re
sc

rib
in

g

Po
pu

la
tio

n-
le

ve
l i

ni
tia

tiv
es

 a
nd

 c
lin

ic
ia

n-
le

d 
pr

og
ra

m
s 

ha
ve

 d
em

on
st

ra
te

d 
th

e 
effi

ca
cy

 o
f c

om
m

un
ic

at
io

n-
ba

se
d 

in
te

rv
en

tio
ns

 d
ire

ct
ed

 a
t t

he
 g

en
er

al
 p

ub
lic

 
in

 lo
w

er
in

g 
an

tib
io

tic
 p

re
sc

rib
in

g

C
he

m
, e

t a
l. 

[5
4]

Th
e 

so
ci

oe
co

no
m

ic
 s

ta
tu

s 
of

 p
at

ie
nt

s 
in

 p
ub

lic
 h

ea
lth

 fa
ci

lit
ie

s, 
th

e 
dr

ug
 

av
ai

la
bi

lit
y 

in
 h

ea
lth

ca
re

 fa
ci

lit
ie

s, 
an

d 
th

e 
in

-s
er

vi
ce

 tr
ai

ni
ng

 o
f p

re
sc

rip
tio

ns
 

in
 p

riv
at

e 
he

al
th

ca
re

 fa
ci

lit
ie

s 
w

er
e 

al
l r

ec
og

ni
se

d 
as

 fa
ct

or
s 

th
at

 a
ffe

ct
 a

nt
ib

io
tic

 
pr

es
cr

ip
tio

n

Pe
rf

or
m

an
ce

 B
as

ed
 F

in
an

ci
ng

 s
ch

em
e 

sh
ou

ld
 a

pp
ly

 in
 p

rim
ar

y 
he

al
th

 c
ar

e 
se

tt
in

gs
 

an
d 

pr
es

cr
ib

in
g 

sh
ou

ld
 o

nl
y 

be
 d

on
e 

by
 p

hy
si

ci
an

s 
as

 th
ey

 h
av

e 
ad

eq
ua

te
 tr

ai
ni

ng

Be
ilf

us
s, 

et
 a

l. 
[5

5]
U

nd
er

st
an

di
ng

 p
hy

si
ci

an
 p

re
sc

rib
in

g 
be

ha
vi

ou
r f

or
 a

nt
ib

io
tic

s 
re

qu
ire

s 
co

ns
id

er
at

io
n 

of
 a

sp
ec

ts
 s

uc
h 

as
 p

hy
si

ci
an

 a
ffi

lia
tio

ns
, c

ha
ra

ct
er

is
tic

s, 
qu

an
tit

y 
of

 tr
ea

tm
en

t, 
an

d 
pa

tie
nt

 c
ha

ra
ct

er
is

tic
s

A
dd

iti
on

al
ly

, t
he

 u
se

 o
f a

nt
ib

io
tic

s 
by

 d
oc

to
rs

 h
as

 b
ee

n 
m

ea
su

ra
bl

y 
aff

ec
te

d 
by

 p
hy

si
ci

an
-b

as
ed

 p
ol

ic
y

Pr
om

ot
e 

eff
ec

tiv
e 

m
ed

ic
al

 s
er

vi
ce

 d
el

iv
er

y 
an

d 
hi

gh
-q

ua
lit

y 
ca

re
 th

ro
ug

h 
be

tt
er

 
ph

ys
ic

ia
n 

co
or

di
na

tio
n 

an
d 

ac
co

un
ta

bi
lit

y

Ze
tt

s, 
et

 a
l. 

[5
6]

Pa
tie

nt
 d

em
an

d,
 p

hy
si

ci
an

 p
er

ce
pt

io
ns

 o
f b

ro
ad

er
 q

ua
lit

y 
m

ea
su

re
m

en
t 

sy
st

em
s, 

fin
an

ci
al

 in
ce

nt
iv

es
, p

at
ie

nt
s’ 

pa
st

 e
xp

er
ie

nc
e 

of
 re

ce
iv

in
g 

an
tib

io
tic

s 
fro

m
 a

no
th

er
 c

lin
ic

ia
n,

 p
hy

si
ci

an
s’ 

be
lie

f t
ha

t a
nt

ib
io

tic
 k

no
w

le
dg

e 
de

fic
its

 w
er

e 
ke

y 
dr

iv
er

s 
of

 o
ve

rp
re

sc
rib

in
g

Th
e 

in
te

rv
en

tio
n 

fo
r A

nt
ib

io
tic

 S
te

w
ar

ds
hi

p 
Pr

og
ra

m
 s

ho
ul

d 
co

ns
id

er
 p

hy
si

ci
an

 
at

tit
ud

es
 a

nd
 b

el
ie

fs
 a

bo
ut

 a
nt

ib
io

tic
 s

te
w

ar
ds

hi
p

Ro
dr

ig
ue

s, 
et

 a
l. 

[5
7]

Th
e 

di
ffe

re
nc

e 
in

 o
pi

ni
on

 b
et

w
ee

n 
ph

ys
ic

ia
ns

 w
or

ki
ng

 in
 h

os
pi

ta
ls

 a
nd

 p
rim

ar
y 

ca
re

 c
an

 h
av

e 
im

pa
ct

 o
n 

th
e 

qu
al

ity
 o

f a
nt

im
ic

ro
bi

al
 p

re
sc

rib
in

g.
 T

he
se

 
di

sp
ar

iti
es

 a
ris

e 
du

e 
to

 p
at

ie
nt

 v
ol

um
e,

 s
pe

ci
al

is
t e

xp
er

tis
e,

 tr
ea

tm
en

t g
ui

de
lin

es
 

an
d 

pr
ac

tic
e 

an
d 

re
so

ur
ce

 a
va

ila
bi

lit
y

Th
e 

in
te

rv
en

tio
n 

to
 im

pr
ov

e 
an

tib
io

tic
 p

re
sc

rip
tio

n 
qu

al
ity

 s
ho

ul
d 

be
 

co
st

um
ed

 fo
r e

ac
h 

se
tt

in
g,

 e
sp

ec
ia

lly
 c

on
si

de
rin

g 
th

e 
m

or
e 

ev
id

en
t d

iff
er

en
ce

 
be

tw
ee

n 
pr

im
ar

y 
ca

re
 a

nd
 h

os
pi

ta
l a

tt
itu

de
s

A
lra

di
ni

, e
t a

l. 
[5

8]
Pr

of
es

si
on

al
 s

ta
tu

s, 
W

or
kp

la
ce

, a
nd

 d
ur

at
io

n 
of

 c
lin

ic
al

 p
ra

ct
ic

e 
w

er
e 

fa
ct

or
s 

pr
es

cr
ip

tio
n 

of
 a

nt
ib

io
tic

s 
by

 p
rim

ar
y 

he
al

th
 c

ar
e 

ph
ys

ic
ia

ns
. T

he
 s

en
io

r a
nd

 m
or

e 
cl

in
ic

al
 e

xp
er

ie
nc

ed
 p

hy
si

ci
an

s 
w

ith
 h

ig
he

r p
ro

fe
ss

io
na

l d
eg

re
es

 h
ad

 h
ig

he
r 

co
nt

ro
l t

ow
ar

ds
 a

nt
ib

io
tic

 p
re

sc
rip

tio
n

Re
gu

la
r c

on
fe

re
nc

es
, w

or
ks

ho
ps

, a
nd

 c
on

tin
ui

ng
 m

ed
ic

al
 e

du
ca

tio
n 

ar
e 

us
ed

 
to

 tr
ai

n 
ph

ys
ic

ia
ns

 to
 e

xp
an

d 
th

ei
r k

no
w

le
dg

e

Ta
ng

, e
t a

l. 
[5

9]
Pu

bl
ic

 re
po

rt
in

g 
ca

n 
po

si
tiv

el
y 

in
flu

en
ce

 a
nt

im
ic

ro
bi

al
 p

re
sc

rib
in

g 
pa

tt
er

ns
 

of
 d

oc
to

rs
 p

ar
tic

ul
ar

ly
 fo

r a
cu

te
 re

sp
ira

to
ry

 tr
ac

t i
nf

ec
tio

ns
 in

 p
rim

ar
y 

he
al

th
 

ca
re

 s
et

tin
gs

, w
ith

 re
du

ct
io

n 
in

 th
e 

pr
es

cr
ip

tio
n 

ra
te

 o
f a

nt
ib

io
tic

s 
an

d 
us

e 
of

 a
nt

ib
io

tic
s

Pu
bl

ic
 re

po
rt

in
g 

in
te

rv
en

tio
n 

w
ith

 s
pe

ci
al

 c
on

ce
nt

ra
tio

n 
on

 th
e 

ph
ys

ic
ia

n 
pr

es
cr

ip
tio

n 
pa

tt
er

ns

Ro
dr

ig
ue

s, 
et

 a
l. 

[6
0]

W
or

ki
ng

 in
 th

e 
em

er
ge

nc
y 

de
pa

rt
m

en
t, 

w
or

kl
oa

d,
 a

nd
 p

hy
si

ci
an

s’ 
at

tit
ud

es
 w

er
e 

id
en

tifi
ed

 a
s 

cr
iti

ca
l f

ac
to

rs
 a

ffe
ct

in
g 

an
tib

io
tic

s 
pr

es
cr

ip
tio

ns
Ju

ni
or

 d
oc

to
rs

’ k
no

w
le

dg
e 

an
d 

cl
in

ic
al

 b
eh

av
io

ur
 s

ho
ul

d 
be

 im
pr

ov
ed
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are other factors that influence prescribing practice [6, 
49]. This finding is also supported by another study con-
ducted in India, where many physicians perceived that 
patients expect them to prescribe antibiotics after spend-
ing money on consultation, which leads to dissatisfaction 
if antibiotics are not provided. This review notes pre-
scribers are influenced by the desire for positive patient 
relationships [29, 38, 44, 49, 53]. This indicates that physi-
cians may assume that patients want antibiotics to boost 
satisfaction [84–86]. According to Schwartz, et  al. [12], 
family physicians show significant variability in antibiotic 
prescribing not entirely explained by patients’ character-
istics. This might be due to the financial incentive for pre-
scribers, and lack of continuous medical education.

In this review, we found that antibiotic prescription 
practices are highly influenced by medical colleagues’ 
prescribing behaviour and conduct [6, 37]. A previ-
ous systematic review noted that physicians often share 
insights, and seek advice from their colleagues, which 
may shape their approach to antibiotic prescription [87]. 
Studies from Ireland and the UK reported that a hierar-
chical system, particularly senior colleagues, influenced 
physicians’ antibiotic prescribing practices [88, 89]. 
These hieratical influence can significantly shape physi-
cian prescribing decisions but misunderstandings of the 
responsibilities and roles pose obstacles to antibiotic 
prescription.

Health system‑related factors
Another factor found in this review shows that antibiotic 
prescribing can vary significantly based on the resources 
available, financial capacity, and regulation of the health-
care setting. In a setting where formal guidelines are lack-
ing regarding antibiotic prescriptions, physicians often 
rely on their individual knowledge and previous experi-
ence, which may result in over prescription or inadequate 
use of antibiotics [47, 64, 90]. According to Harbarth and 
Samore [91], clinical guidelines that specifically tailored 
to the situation, governing over-the-counter prescription 
of antibiotics, resulted in reduced antibiotic use. In this 
review, we found that healthcare system norms and cul-
ture significant influence antibiotics prescribing [62, 64]. 
The setting that prioritizes communication and encour-
ages discussion can lead to more precise and targeted 
antibiotic prescription practices. Ness, et  al. [92] and 
Skodvin, et  al. [37] noted that financial incentives and 
healthcare regulations influence antibiotic prescription. 
A study conducted in Japan reported that financial incen-
tives to medical facilities for not prescribing antibiotics 
resulted in reduced antibiotic prescribing [93].

Interventions to address major factors influencing 
variation of antibiotic prescription
This review found that the variation in antibiotic 
prescribing practice was due to intra- and inter-physician 
variability in response to factors related to patients, 
physicians and health system. This review presents 
major factors that could be targeted for developing 
interventions (Table 3).

As a result, the research that clarifies and subsequently 
demonstrates which factors have a significant effect 
on the variability of antibiotic prescription makes a 
significant contribution to developing interventions that 
are efficient and successful.

Strengths and limitations
The strength of this review is that we included all study 
designs to summarize the available evidence. This review 
solely focused on physicians, and we did not include 
nurses, pharmacists, caregivers and other healthcare pro-
fessionals, who may have a role and/or influence in the 
prescription of antibiotics. These actors often interact 
closely with patients and have their knowledge, prefer-
ence and responsibilities regarding antibiotic prescrip-
tion. Another limitation of this study was that most of the 
studies were conducted in developed countries, which 
limits understanding of developing countries where care 
settings and sociocultural factors may vary. Only studies 
published in English were reviewed. The included studies 
used different methodologies leading to methodological 
heterogeneity, this make it challenging to synthesize find-
ings and draw meaningful comparison.

The implication of the results for practice, policy and future 
research
In this review, we observed that patient-and physicians-
related factors contribute significantly to the variation 
in antibiotic prescription. Implementing patient-centred 
intervention such as shared decision-making could be 
effective strategy to reduce this variation [38, 53]. However, 
this review highlights that there is a need to understand 
the variability of antibiotic prescriptions between and 
within physicians. Variation in antibiotic prescribing prac-
tices is poorly explained in the included studies, despite 
justifiable differences in prescription volume. Therefore, 
confirming the precise reason for the encounter helps 
reduce the variability of antibiotic prescription in primary 
health care. Antibiotic prescriptions by allied healthcare 
professionals, including clinical pharmacists, physician 
assistants, have increased in primary healthcare settings in 
recent years [94, 95]. However, their roles were not evalu-
ated in this study, so this needs further investigation.
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Furthermore, physicians may prescribe less if manage-
ment encourages intra-professional discussion within 
the practice, internalized guidelines, and management of 
patient expectations across the practice. Moreover, the 
majority of the studies in this review were carried out in 
developed nations, indicating the importance of conduct-
ing research in a diversity of healthcare settings to under-
stand the contextual factors that affect prescribing and 
tailoring interventions accordingly.

Conclusion
In general, variation in antibiotic prescribing among pri-
mary health care physicians is explained by several dif-
ferent factors. The major factors that contribute to this 
variation include physician experience and individual 
practice patterns, time constraints, physician perceptions 
and attitudes, colleagues’ influence, and patient-related 
factors (perception and attitudes toward antibiotics). 
Our review indicates that the level of clinical experi-
ence and the use of guidelines counteract the effect of 
patient expectations on prescribing practices. Variations 
in antibiotic prescriptions among healthcare profession-
als in the primary healthcare setting could contribute to 
increased antibiotic resistance. Thus, studies on the driv-
ers of prescribing habits can guide antibiotic stewardship 
program efforts. Finally, we suggest that to address fac-
tors that influence the variability of antibiotic prescrip-
tion, interventions should aim to provide continued 
medical education and training and promote patient-cen-
tred care.
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