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Abstract

Background: Knowledge of determinants that influence antibiotic prescription behav-
iour (APB) is essential for the successful implementation of antimicrobial stewardship 
interventions. The theory of planned behaviour (TPB) is an established model that 
describes how cognitions drive human behaviour.

Objectives: The objective of this study was to identify the socio-cultural and behavioural 
determinants that affect APB and construct a TPB-framework of behavioural intent.

Data sources: The following online databases were searched: PubMed, Medline, Em-
base, Web of Science, Cochrane Library and Central.

Study eligibility criteria: Studies published between July 2010 and July 2017, in Euro-
pean countries, the United States, Canada, New-Zealand or Australia, were included if 
they identified one or more determinants of physicians’ APB.

Methods: A systematic review was conducted according to the PRISMA-statement. 
Based on the TPB, determinants were categorised in behavioural, normative and control 
beliefs, thus shaping a conceptual framework of APB.

Results: Nine studies were eligible for inclusion, and identified 16 determinants. Deter-
minants relating to fear of adverse outcome (5/9), tolerance of risk and uncertainty (5/9), 
hierarchy (6/9) and determinants concerning normative beliefs, particularly social team 
dynamics (6/9), were most frequently reported. Beliefs about antimicrobial resistance 
and potential negative consequences of antibiotic use were rarely mentioned.

Conclusions: Behavioural, normative and control beliefs are all relevant in APB. There 
is a need for quantitative studies assessing the weight of the individual determinants 
to be able to efficiently design and implement future stewardship interventions. The 
constructed framework enables a comprehensive approach towards understanding and 
altering APB.
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Introduction

International guidelines on antimicrobial stewardship (AMS) aim to enhance the ratio-
nal use of antimicrobial agents and thereby prevent their overuse.1,2 To successfully 
implement stewardship strategies, it is essential to understand how physicians make 
decisions about prescribing antibiotics. Balancing the potential benefits and drawbacks 
of antibiotic prescription is a substantial challenge in daily clinical practice. Prescribing 
antimicrobial therapy typically involves decision making under uncertainty.3,4 Under 
such uncertainty and in a complex decisional context, behavioural, social and cultural 
factors gain influence on decisions made with regard to antimicrobial therapy.5,6 These 
determinants have been researched in a limited number of prior studies. Insight into 
their magnitude and relative importance in the process of managing antimicrobial 
therapy in the hospital setting is lacking. This knowledge is needed to design and suc-
cessfully implement antimicrobial stewardship interventions that optimize antimi-
crobial therapy.4,7,8 There is an urgent need to incorporate insights from behavioural 
and social sciences in the development of more impactful stewardship programmes.9 
However, very few studies about antimicrobial prescription behaviour (APB) enhancing 
interventions have focused on applying behaviour change theories.7

We considered the theory of planned behaviour (TPB) to be the most suitable model to 
better understand the cognitive determinants of APB.10,11 This theory is social-cognitive 
in nature, positing that the decisions people make on whether or not to perform a cer-
tain behaviour are determined and explained by the specific ideas (cognitions) people 
have about the target behaviour. The theory is explained in Box 1 and visualized in Fig. 1.

Our aim was to develop a framework to explain APB by identifying its cognitive deter-
minants. We conducted a systematic review to map the determinants that potentially 
affect antimicrobial prescription. The determinants identified by the systematic review 
were organized according to TPB to display overlap and conceptual differences.
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Box 1. The Theory of Planned Behaviour
Box 1. The Theory of Planned Behaviour  

  This model postulates that behaviour can be explained by three main concepts: the attitude 

towards the behaviour, the social norm regarding the behaviour, and the perception of control 

over execution of the behaviour [10,11]. Each of these concepts is based on a number of specific 

beliefs. Attitude, social norm and perceived behavioural control determine the intention to 

perform the behaviour, which is considered the best predictor of actually performing the 

behaviour. 

Behavioural beliefs: Behavioural beliefs are the cognitions about the direct consequences of 

performing the behaviour - in our case the consequences of APB - for example, the risk of not 

providing optimal cure, or the long-term consequences for the functionality of antibiotics. A 

distinction can be made between beliefs pertaining to direct personal outcomes (e.g. the effect 

of antibiotics on survival in sepsis) and beliefs pertaining to outcomes with a moral bearing (e.g., 

concerning felt responsibility for the patient’s health, irrespective of practical consequences. 

Because all beliefs constitute expectations that come with a certain degree of uncertainty, each 

belief is an estimate, qualified by a degree of (un)certainty. Some researchers have proposed to 

include the moral beliefs as a separate factor, called ‘personal norm’. For the current purposes, it 

makes sense to include this as being part of the set of beliefs that underlie the attitude. 

Normative beliefs: Normative beliefs are estimates of how the social environment of the actor will 

consider his/her behaviour. The relevant social environment for APB will mainly consist of 

colleagues, superiors, and other persons in the hospital environment. Note that explicit approval 

or disapproval is not required for a social norm to operate. In their latest description of the TPB 

Fishbein and Ajzen take also the so called descriptive norm into account: the observation what 

relevant others do. For APB both kinds of social norms, the explicit and the observation-based 

social norm, may operate on the behaviour.  

Control beliefs: Control beliefs refer to the difficulty or ease of executing the behaviour. For several 

reasons APB may contain difficulties: for example it may be perceived difficult to get a superiors’ 

permission to withhold antibiotic treatment or it might be difficult to explain to the patient why 

antibiotics are not prescribed.   
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MeThods

literature search strategy
The systematic review was conducted according to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) statement.12 To include all relevant ar-
ticles, the following online databases were searched: PubMed, Medline, Embase, Web of 
Science, Cochrane Library and Central. The search syntaxes were formatted separately 
for each database. The exact search strategies and dates are listed in Supplementary 
data. The search output was restricted to articles published in the last 10 years (July 
2007 to July 2017). The reason for this time restriction is that medical practice changes 
rapidly, as does society as a whole; for example, awareness of antimicrobial resistance 
(AMR) has improved signifi cantly over the past decades13,14 and antibiotic stewardship 
has become more prominent in daily clinical practice.15 The intention was to focus on 
what currently drives doctors with regard to prescription behaviour. Reference lists of 
the included articles and relevant reviews were used to screen for missed articles.

Study selection: inclusion and exclusion criteria
A study was included if it identifi ed one or more self-reported cognitive determinants of 
any kind (social, personal, logistic, environmental, etc.) of antibiotic prescription behav-
iour of hospital physicians. Only studies performed in hospitals in European countries, 
the United States, Canada, New Zealand or Australia were eligible for inclusion. Studies 
that measured the eff ect of an antibiotic stewardship intervention and studies that 

figure 1. The theory of planned behaviour.
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 Figure 1. The theory of planned behaviour 

 

 

 

 

 

 

 

 

 

 

 

 

Legend Figure 1.  Icek Ajzen’s framework of TPB. The striped arrow represents the consideration that perceived behavioural control cannot 

substitute the actual behavioural control, when the perceived behavioural control is not completely accurate.   
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trol cannot substitute the actual behavioural control, when the perceived behavioural control is not completely accurate.
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exclusively focused on the influence of patient-related clinical characteristics (e.g. vital 
parameters and suspected source of infection) were excluded, because this review is 
aimed at elucidating behavioural rather than biomedical determinants.

As a first step, all articles were independently screened by two individual investigators 
(EW and RW) based on title and abstract. Articles that were scored as relevant by at least 
one of these two investigators were included for the second phase that consisted of 
a full-text review. Articles judged to be eligible after full-text review were included for 
quality assessment. If doubt remained in the final phase of inclusion, a third investigator 
(MB) was consulted to decide on inclusion or exclusion. The result of the screening and 
inclusion process is displayed in the flow diagram in Figure 2. EndNote software (version 
X7) was used to remove duplicates and systematically complete the screening process.

Figure 2. Flow diagram (PRISMA) of the article inclusion process.
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Data extraction and quality assessment
From each included study, the study design, geographical location of included hospitals, 
type of hospital, the number of physicians included, and the determinants of APB were 
extracted (Table 1). The Critical Appraisal Skills Program (CASP) 2017 scoring system 
for quality assessment of qualitative research was applied (Supplementary data).16 The 
quality assessment was performed individually by two researchers (ML and EW) and dis-
crepancies were discussed. If doubt remained, a third investigator (MB) was consulted.

Construction of a conceptual framework according to the theory of 
planned behaviour
Fishbein and Ajzen state that the TPB is sufficient to understand behaviour, such that all 
other influences are mediated by the concepts in the model. Personality, values and so-
ciographic characteristics of the population may have an effect, but are extrinsic to the 
model and are assumed to impact behaviour through their influence on the three sets 
of beliefs: underlying attitude, social norm, and perceived behavioural control. For the 
purpose of our analysis, the first column of concept-specific beliefs is most important: 
the behavioural, normative, and control beliefs (Box 1).

Determinants of APB were identified from the studies and organized according to TPB 
principles (ML, EW). Classification and allocation of determinants within the framework 
were discussed within the research group (which consisted of behavioural scientists 
and infectious diseases specialists). Potential additional determinants that were not 
identified through the current systematic review, but were identified based on existing 
TPB literature, theoretical grounds and through discussion, were added to the model 
(indicated in Fig. 3 in italics)

Results

Systematic review
The database search yielded 761 unique records; 56 articles were included for full-text 
reading, of which nine articles were selected for analysis after quality assessment.5,6,8,17-22 
The study characteristics of these nine studies are summarized in Table 1. The majority 
of the studies had a qualitative design, mostly based on semi-structured interviews. 
Parker et al. and Velasco et al. performed quantitative studies, and in the study of May et 
al. both quantitative and qualitative methods were used.8,19,20 In all qualitative studies, 
between ten and 30 physicians were interviewed, based on the number of interviews 
needed to reach satisfaction.
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From the results of the included studies, 16 individual determinants of APB were 
identified (Table 2). Factors concerning managing risks and tolerating uncertainty were 
mentioned in five of nine studies. When it comes to fear of adverse outcomes, physicians 
primarily refer to adverse outcomes by not treating infection (5/9). Adverse effects that 
may accompany prescribing antibiotics, such as toxicity and Clostridioides difficile infec-
tion, were identified as a determinant in one study, but the influence of this on antibiotic 
decisions was assessed to be limited.6

One of the identified factors was the perceived tendency of physicians to follow the 
example of colleagues (3/9). The interviewed physicians referred to the influence of 
hospital routines and the feeling that mimicking peers is a habit. This influence works in 

Table 1. Study characteristics.

Study
Geographical 
location

Hospital type Study design
Number of
participants

Broom A et al. 2014 5
Queensland, 
Australia

General metropolitan 
hospital

Qualitative: semi-
structured interview

30

Broom J et al. 2016 22 North-East 
England

1200-bed NHSa teaching 
hospital

Qualitative: semi-
structured interview

20

Charani et al. 2013 21 West London, 
United Kingdom

4 hospitals of the
ICHNTb

Qualitative: semi-
structured interview

10

Cortoos et al. 2008 17 Belgium
Tertiary care hospital 
1900-bed, university 
hospital

Qualitative: focus group 
interview

22

Livorsi et al. 2015 6
Indianapolis, 
United States of 
America

2 hospitals: 316-bed 
safety-net hospital and  
209-bed tertiary-care 
hospital

Qualitative : semi-
structured interview

30

May et al. 2014 20 United States of 
America

8 hospitals: urban tertiary 
care academic centres,
military treatment 
facilities, county facility, 
tertiary paediatric centre

Qualitative and 
quantitative: 
Questionnaires and semi-
structured interviews 
(non-parametric analysis 
of important factors and 
predictors)

150 /21c

Parker et al. 2016 8
South-West 
England

3 teaching hospitals 
including a tertiary 
referral centre, 1district 
general hospital

Quantitative: 
questionnaire 
(exploratory factor 
analysis and subsequent
pairwise comparisons)

254

Schouten et al. 2007 18 South East of 
the Netherlands

3 secondary care hospitals
Qualitative: semi-
structured interview

17

Velasco et al. 2011 19 Germany State medical associations
Quantitative: 
questionnaire

3492

Legend: a. NHS = National Health Service; b. ICHNT = Imperial College Healthcare National Health Service Trust. c. 150 
participants were included in the quantitative study, 21 in the qualitative study. 



Determinants of in-hospital antibiotic prescription behaviour 135

Ta
bl

e 
2.

 D
et

er
m

in
an

ts
 o

f a
nt

ib
io

tic
 p

re
sc

ri
pt

io
n 

be
ha

vi
ou

r (
AP

B)
 a

nd
 e

xa
m

pl
es

 o
f i

nt
er

ve
nt

io
ns

.

De
te

rm
in

an
t

De
sc

ri
pt

io
n

Ex
am

pl
e

St
ud

y
Ex

am
pl

e 
of

 p
ot

en
tia

l i
nt

er
ve

nt
io

n(
s)

Th
e 

ex
am

pl
e 

se
t b

y 
co

lle
ag

ue
s

Th
e 

ex
am

pl
e 

of
 o

th
er

s (
bo

th
 

pe
er

s a
nd

 se
ni

or
) p

hy
si

ci
an

s 
in

 d
ec

is
io

n 
m

ak
in

g 
in

 
an

tim
ic

ro
bi

al
 p

re
sc

rib
in

g

“W
ha

te
ve

r a
tt

en
di

ng
 y

ou
 a

re
 w

ith
 is

 
th

e 
at

te
nd

in
g 

yo
u 

le
ar

n 
fro

m
, a

nd
 if

 I 
se

e 
th

em
 c

on
tin

uo
us

ly
 n

ot
 p

re
sc

rib
e 

an
tib

io
tic

s o
ve

r a
nd

 o
ve

r a
ga

in
, t

he
n 

I f
ee

l c
om

fo
rt

ab
le

 n
ot

 p
re

sc
rib

in
g 

an
tib

io
tic

s …
” 6

“o
ur

 b
eh

av
io

ur
 is

 h
ea

vi
ly

 in
flu

en
ce

d 
by

 w
ha

t w
e 

se
e,

 a
nd

 (w
ha

t)
 p

eo
pl

e 
do

 
ar

ou
nd

 u
s”

 5

Br
oo

m
 e

t a
l. 

5

Li
vo

rs
i e

t a
l. 

6

Co
rt

oo
s e

t a
l. 

17

M
ak

in
g 

se
ni

or
 p

hy
si

ci
an

s a
w

ar
e 

of
 th

ei
r r

ol
e 

m
od

el
 fu

nc
tio

n 
an

d 
tr

ai
ni

ng
 th

em
 in

 e
xp

lic
at

in
g 

th
ei

r m
ot

iv
at

io
n 

fo
r a

nt
ib

io
tic

 th
er

ap
y

En
ha

nc
in

g 
yo

un
g 

ph
ys

ic
ia

ns
’ r

efl
ec

tiv
e 

as
se

ss
m

en
t o

f t
he

ir 
su

pe
rio

rs
’ a

nt
ib

io
tic

 
de

ci
si

on
s,

 to
 d

is
ce

rn
 th

os
e 

as
pe

ct
s t

ha
t a

re
 w

or
th

 
ad

op
tin

g 
27

So
ci

al
 te

am
 d

yn
am

ic
s

W
ill

in
gn

es
s t

o 
in

te
rv

en
e 

in
 

th
e 

an
tim

ic
ro

bi
al

 d
ec

is
io

ns
 

of
 p

ee
rs

. P
re

fe
re

nc
e 

of
 w

or
k 

re
la

tio
ns

hi
ps

 o
ve

r q
ue

st
io

ni
ng

 
tr

ea
tm

en
t d

ec
is

io
ns

 o
f p

ee
rs

“O
ut

 o
f c

ou
rt

es
y 

to
 c

ol
le

ag
ue

s,
 n

o 
cr

iti
ci

sm
 o

f t
he

 c
ho

se
n 

an
tib

io
tic

 
re

gi
m

e 
is

 m
ad

e 
at

 e
nd

-o
f-s

hi
ft 

m
ee

tin
gs

” 18

“T
he

 ru
le

 o
f n

on
-in

te
rfe

re
nc

e 
w

ith
 th

e 
cl

in
ic

al
 d

ec
is

io
n 

of
 o

th
er

s”
 21

“P
ar

tic
ip

an
ts

 fo
un

d 
it 

in
he

re
nt

ly
 

di
ffi

cu
lt 

to
 c

rit
ic

iz
e 

an
ot

he
r 

ph
ys

ic
ia

n’
s c

ar
e.

 T
he

y 
di

d 
no

t w
an

t t
o 

‘o
ffe

nd
’ a

 c
ol

le
ag

ue
 o

r h
ar

m
 a

 ‘g
oo

d 
co

lle
gi

al
 re

la
tio

ns
hi

p’
” 6

Br
oo

m
 e

t a
l. 

5

Li
vo

rs
i e

t a
l. 

6

Ch
ar

an
i e

t a
l. 

21

Br
oo

m
 e

t a
l. 

22

Pa
rk

er
 e

t a
l. 

8

Sc
ho

ut
en

 e
t a

l. 
18

Tr
ai

ni
ng

 m
ed

ic
al

 st
ud

en
ts

 a
nd

 p
hy

si
ci

an
s o

n 
gi

vi
ng

 a
nd

 re
ce

iv
in

g 
fe

ed
ba

ck
In

co
rp

or
at

in
g 

in
fo

rm
at

io
n 

on
 th

e 
an

tib
io

tic
 p

ol
ic

y 
(in

cl
ud

in
g 

ra
tio

na
le

) a
t e

nd
-o

f-s
hi

ft 
m

ee
tin

gs
Ev

al
ua

tin
g 

an
tib

io
tic

 p
re

sc
rip

tio
n 

qu
al

ity
 o

n 
th

e 
de

pa
rt

m
en

t l
ev

el
 a

nd
 a

ck
no

w
le

dg
in

g 
te

am
s f

or
 

im
pr

ov
em

en
ts

 in
 q

ua
lit

y 
of

 p
re

sc
rib

in
g 

(te
am

 
eff

or
t)

 28

H
ie

ra
rc

hi
c 

in
flu

en
ce

Th
e 

in
flu

en
ce

 o
f h

ie
ra

rc
hy

 
on

 a
nt

im
ic

ro
bi

al
 tr

ea
tm

en
t 

de
ci

si
on

s

“T
he

 in
flu

en
ce

 o
f h

ie
ra

rc
hi

es
 ( 

…
..)

 
co

ns
ul

ta
nt

s b
ei

ng
 ‘u

nq
ue

st
io

na
bl

e’
” 22

Br
oo

m
 e

t a
l. 

5

Ch
ar

an
i e

t a
l. 

21

Li
vo

rs
i e

t a
l. 

6

Sc
ho

ut
en

 e
t a

l.18

Br
oo

m
 e

t a
l. 

22

Pa
rk

er
 e

t a
l. 

8

Tr
ai

ni
ng

 le
ad

er
sh

ip
 sk

ill
s (

m
ed

ic
al

 st
ud

en
ts

 a
nd

 
yo

un
g 

pr
of

es
si

on
al

s)
 29

Cr
ea

tin
g 

pr
oj

ec
ts

 a
im

in
g 

at
 im

pr
ov

em
en

t o
f t

ea
m

 
pe

rfo
rm

an
ce

 a
nd

 a
 p

os
iti

ve
 w

or
k 

en
vi

ro
nm

en
t

Re
pu

ta
tio

na
l r

is
k

Th
e 

ris
k 

of
 b

ei
ng

 c
rit

ic
is

ed
 fo

r 
be

in
g 

to
o 

co
ns

er
va

tiv
e 

ve
rs

us
 

fo
r b

ei
ng

 c
ar

el
es

s

“I
 d

on
’t 

w
an

t t
o 

be
 c

rit
ic

is
ed

 fo
r b

ei
ng

 
ei

th
er

 a
 c

ow
bo

y 
or

 to
o 

ca
ut

io
us

. S
o 

I 
w

an
t t

o 
do

 w
ha

t i
s r

ec
og

ni
ze

d 
as

 th
e 

st
an

da
rd

 o
f c

ar
e”

 5

Br
oo

m
 e

t a
l. 

5

Li
vo

rs
i e

t a
l. 

6
Pr

om
ot

in
g 

a 
po

si
tiv

e 
er

ro
r a

nd
 sa

fe
ty

 c
ul

tu
re

 30



136 Chapter 7

Ta
bl

e 
2.

 D
et

er
m

in
an

ts
 o

f a
nt

ib
io

tic
 p

re
sc

ri
pt

io
n 

be
ha

vi
ou

r (
AP

B)
 a

nd
 e

xa
m

pl
es

 o
f i

nt
er

ve
nt

io
ns

. (
co

nt
in

ue
d)

De
te

rm
in

an
t

De
sc

ri
pt

io
n

Ex
am

pl
e

St
ud

y
Ex

am
pl

e 
of

 p
ot

en
tia

l i
nt

er
ve

nt
io

n(
s)

Lo
gi

st
ic

s

Th
e 

av
ai

la
bl

e 
tim

e 
to

 m
ak

e 
a 

de
ci

si
on

 (t
im

e 
pr

es
su

re
), 

av
ai

la
bl

e 
re

so
ur

ce
s,

 ti
m

in
g 

of
 w

ar
d 

ro
un

ds
, t

im
in

g 
of

 
su

pe
rv

is
io

n

“Y
ou

r s
ol

e 
pu

rp
os

e 
at

 3
 in

 th
e 

m
or

ni
ng

 is
 to

 g
et

 th
em

 th
ro

ug
h 

til
l 9

 
in

 th
e 

m
or

ni
ng

” 22

“W
or

ki
ng

 p
re

ss
ur

e 
w

as
 m

en
tio

ne
d 

by
 

bo
th

 re
si

de
nt

 g
ro

up
s a

s a
 c

au
se

 o
f n

ot
 

be
in

g 
ab

le
 to

 c
on

su
lt 

gu
id

el
in

es
” 17

Br
oo

m
 e

t a
l. 

5

Co
rt

oo
s e

t a
l. 

17

Br
oo

m
 e

t a
l. 

22

M
ay

 e
t a

l. 
20

Sc
ho

ut
en

 e
t a

l. 
18

Im
pr

ov
in

g 
w

ar
d 

ro
un

d 
pr

ac
tic

e:
 ro

ut
in

e 
m

ed
ic

at
io

n 
re

vi
ew

 a
nd

 c
on

si
de

ra
tio

n 
of

 
an

tim
ic

ro
bi

al
 d

e-
es

ca
la

tio
n

Im
pr

ov
in

g 
co

m
m

un
ic

at
io

n 
of

 m
ic

ro
bi

ol
og

y 
re

su
lts

 a
nd

 a
cc

es
si

bi
lit

y 
of

 in
fe

ct
io

us
 d

is
ea

se
s 

co
ns

ul
ta

tio
n

An
tim

ic
ro

bi
al

 re
si

st
an

ce
 (A

M
R)

Aw
ar

en
es

s o
f t

he
 n

ee
d 

to
 

be
 c

ar
ef

ul
 w

ith
 a

nt
ib

io
tic

s 
be

ca
us

e 
of

 re
si

st
an

ce
 

(p
op

ul
at

io
n 

le
ve

l) 
an

d 
as

cr
ip

tio
n 

of
 re

sp
on

si
bi

lit
y 

co
nc

er
ni

ng
 e

m
er

gi
ng

 
an

tim
ic

ro
bi

al
 re

si
st

an
ce

“…
ph

ys
ic

ia
ns

 a
gr

ee
d 

th
at

 th
ei

r 
ow

n 
w

or
k 

ha
s a

n 
in

flu
en

ce
 o

n 
an

tim
ic

ro
bi

al
 re

si
st

an
ce

” [
19

]
“W

he
n 

it 
co

m
es

 to
 in

di
vi

du
al

 
pa

tie
nt

s I
 th

in
k 

so
m

et
im

es
 it

 
(r

es
is

ta
nc

e)
 is

 d
ow

n 
th

e 
lis

t I
 g

ue
ss

 o
f 

co
ns

id
er

at
io

ns
” 5

Br
oo

m
 e

t a
l.a  5

Li
vo

rs
i e

t a
l.a  6

Pa
rk

er
 e

t a
l. 

8

Ve
la

sc
o 

et
 a

l. 
19

M
ed

ic
al

 e
du

ca
tio

n 
ab

ou
t ‘

an
tib

io
tic

 a
w

ar
en

es
s’

 31

Fa
ci

lit
at

in
g 

m
on

th
ly

 fe
ed

ba
ck

 to
 p

hy
si

ci
an

s o
n 

th
ei

r o
w

n 
pr

es
cr

ip
tio

n 
ch

ar
ac

te
ris

tic
s (

e.
g.

 u
si

ng
 

IC
T 

pr
og

ra
m

s)
Di

st
rib

ut
in

g 
po

st
er

s/
le

afl
et

s t
ha

t e
nh

an
ce

 
‘a

nt
ib

io
tic

 a
w

ar
en

es
s’

 a
m

on
g 

he
al

th
ca

re
 

pr
of

es
si

on
al

s

Be
ne

vo
le

nc
e

Th
e 

de
si

re
 to

 d
o 

go
od

 to
 

pa
tie

nt
s.

Th
e 

(e
m

ot
io

na
l) 

in
te

ra
ct

io
n 

be
tw

ee
n 

ph
ys

ic
ia

n 
an

d 
pa

tie
nt

“Y
ou

r r
el

at
io

ns
hi

p 
w

ith
 y

ou
r p

at
ie

nt
 is

 
m

uc
h 

st
ro

ng
er

 th
an

 y
ou

r r
el

at
io

ns
hi

p 
w

ith
 th

e 
ho

sp
ita

l i
np

at
ie

nt
 p

op
ul

at
io

n 
an

d 
th

e 
m

ic
ro

bi
al

 e
th

er
 th

at
 w

e 
liv

e 
in

 …
” 5

Br
oo

m
 e

t a
l. 

5

Li
vo

rs
i e

t a
l. 

6

Ad
dr

es
si

ng
 re

sp
on

si
bi

lit
y 

to
w

ar
ds

 b
ot

h 
to

da
y’

s 
pa

tie
nt

s a
nd

 fu
tu

re
 p

at
ie

nt
s d

ur
in

g 
m

ed
ic

al
 

ed
uc

at
io

n

Gu
id

el
in

es

At
tit

ud
e 

to
w

ar
ds

 (l
oc

al
) 

pr
ac

tic
e 

gu
id

el
in

es
/s

tu
di

es
 

an
d 

be
lie

fs
 o

n 
ap

pl
ic

ab
ili

ty
 o

f 
gu

id
el

in
es

 to
 th

e 
in

di
vi

du
al

 
pa

tie
nt

“S
om

et
im

es
 it

 is
 d

iff
ic

ul
t t

o 
us

e 
th

e 
po

lic
y 

be
ca

us
e 

th
e 

po
lic

y 
w

ill
 b

e 
yo

ur
 a

ve
ra

ge
 so

rt
 o

f t
hi

ng
, i

t’s
 n

ot
 

lo
ok

in
g 

at
 so

m
eo

ne
 a

t t
he

 to
p 

or
 th

e 
bo

tt
om

” 21

“I
 a

m
 q

ui
te

 li
ke

ly
 to

 o
ve

rs
te

p 
th

e 
gu

id
el

in
es

 if
 it

 w
as

 le
ft 

to
 m

y 
de

vi
ce

s”
 

21 “B
ot

h 
su

rg
er

y 
gr

ou
ps

 fe
lt 

th
at

 
an

tib
io

tic
 g

ui
de

lin
es

 w
er

e 
no

t 
ad

ap
te

d 
to

 th
ei

r p
ra

ct
ic

e 
an

d 
th

at
 u

se
 

of
 a

nt
ib

io
tic

 g
ui

de
lin

es
 in

 th
ei

r w
ar

ds
 

co
ul

d 
ha

m
pe

r e
ffi

ci
en

t p
at

ie
nt

 fl
ow

” 17

Ch
ar

an
i e

t a
l. 

21

Co
rt

oo
s e

t a
l. 

17

Pa
rk

er
 e

t a
l. 

8

Sc
ho

ut
en

 e
t a

l. 
18

Im
pr

ov
in

g 
ap

pl
ic

ab
ili

ty
 o

f g
ui

de
lin

es
 b

y 
ad

ap
tin

g 
th

em
 to

:
- v

ar
ia

nt
s o

f t
he

 c
lin

ic
al

 sy
nd

ro
m

e
- s

pe
ci

fic
 p

at
ie

nt
 p

op
ul

at
io

ns
Le

tt
in

g 
pr

es
cr

ib
er

s p
ar

tic
ip

at
e 

in
 h

os
pi

ta
l 

gu
id

el
in

e 
fo

rm
at

io
n 

to
 im

pr
ov

e 
su

pp
or

t a
nd

 
ad

he
re

nc
e 

17



Determinants of in-hospital antibiotic prescription behaviour 137

Ta
bl

e 
2.

 D
et

er
m

in
an

ts
 o

f a
nt

ib
io

tic
 p

re
sc

ri
pt

io
n 

be
ha

vi
ou

r (
AP

B)
 a

nd
 e

xa
m

pl
es

 o
f i

nt
er

ve
nt

io
ns

. (
co

nt
in

ue
d)

De
te

rm
in

an
t

De
sc

ri
pt

io
n

Ex
am

pl
e

St
ud

y
Ex

am
pl

e 
of

 p
ot

en
tia

l i
nt

er
ve

nt
io

n(
s)

Pr
of

es
si

on
al

 a
ut

on
om

y
Fe

el
in

g 
se

lf-
di

re
ct

in
g 

an
d 

in
de

pe
nd

en
t i

n 
m

ak
in

g 
de

ci
si

on
s o

n 
an

tib
io

tic
 th

er
ap

y

“I
 a

m
 a

 c
lin

ic
ia

n 
an

d 
ha

ve
 so

m
e 

de
gr

ee
 o

f i
nd

ep
en

de
nt

 p
ra

ct
ic

e”
 21

Ch
ar

an
i e

t a
l. 

21

Pa
rk

er
 e

t a
l. 

8
Tr

ai
ni

ng
 a

nd
 c

oa
ch

in
g 

of
 y

ou
ng

 p
ro

fe
ss

io
na

ls
 in

 
st

ru
ct

ur
ed

 a
nt

ib
io

tic
 d

ec
is

io
n 

m
ak

in
g 

32

Pr
io

r e
xp

er
ie

nc
es

Pr
io

r i
nd

iv
id

ua
l c

as
es

 in
flu

en
ce

 
fu

tu
re

 tr
ea

tm
en

t d
ec

is
io

ns
.

A 
ph

ys
ic

ia
n 

w
ho

 h
as

 lo
st

 a
 

pa
tie

nt
 b

ec
au

se
 o

f t
oo

 n
ar

ro
w

 
an

tim
ic

ro
bi

al
 th

er
ap

y 
w

ill
 b

e 
m

or
e 

lik
el

y 
to

 g
iv

e 
br

oa
d-

sp
ec

tr
um

 tr
ea

tm
en

t i
n 

th
e 

fu
tu

re

“M
y 

an
ec

do
ta

l e
xp

er
ie

nc
e 

is
 th

at
 th

ey
 

(im
m

un
os

up
pr

es
se

d 
en

d-
st

ag
e 

re
na

l 
po

pu
la

tio
n)

 g
et

 si
ck

 v
er

y 
qu

ic
kl

y”
 21

Ch
ar

an
i e

t a
l. 

21

Ve
la

sc
o 

et
 a

l. 
19

Fa
ci

lit
at

in
g 

th
e 

av
ai

la
bi

lit
y 

of
 su

pp
or

t g
ro

up
s 

(p
ee

rs
) t

o 
ev

al
ua

te
 a

nd
 d

is
cu

ss
 a

dv
er

se
 o

ut
co

m
e 

in
 in

di
vi

du
al

 c
as

es

Cl
in

ic
al

 e
xp

er
ie

nc
e 

an
d 

ed
uc

at
io

n
Ye

ar
s a

nd
 ty

pe
 o

f c
lin

ic
al

 
ex

pe
rie

nc
e 

an
d 

ed
uc

at
io

n

“A
 ju

ni
or

 p
hy

si
ci

an
 is

 m
or

e 
lik

el
y 

to
 

pr
es

cr
ib

e 
br

oa
d-

sp
ec

tr
um

 tr
ea

tm
en

t 
w

he
re

as
 a

 se
ni

or
 p

hy
si

ci
an

 m
ay

 
ac

ce
pt

 m
or

e 
im

m
ed

ia
te

 ri
sk

” 5

Br
oo

m
 e

t a
l. 

5

Ch
ar

an
i e

t a
l. 

21

Br
oo

m
 e

t a
l. 

22

M
ay

 e
t a

l. 
20

Sc
ho

ut
en

 e
t a

l. 
18

Ve
la

sc
o 

et
 a

l. 
19

Tr
ai

ni
ng

 o
n 

an
tib

io
tic

 th
er

ap
y 

an
d 

st
ew

ar
ds

hi
p 

fo
r m

ed
ic

al
 st

ud
en

ts
 a

nd
 y

ou
ng

 p
ro

fe
ss

io
na

ls
 31

,3
3

To
le

ra
nc

e 
of

 u
nc

er
ta

in
ty

H
ow

 m
uc

h 
ris

k 
a 

ph
ys

ic
ia

n 
is

 w
ill

in
g 

to
 ta

ke
 in

 c
as

e 
of

 
(p

ot
en

tia
l) 

in
fe

ct
io

n

“I
 p

ro
ba

bl
y 

te
nd

 to
 o

ve
rt

re
at

 ra
th

er
 

th
an

 to
 u

nd
er

tr
ea

t…
 fe

ar
 o

f r
el

ap
se

 
an

d 
un

ce
rt

ai
nt

y 
th

at
 th

ey
’re

 g
oi

ng
 to

 
ge

t b
et

te
r”

 5

“j
us

t i
n 

ca
se

” 6

Br
oo

m
 e

t a
l. 

5

Ve
la

sc
o 

et
 a

l. 
19

Li
vo

rs
i e

t a
l. 

6

M
ay

 e
t a

l. 
20

Sc
ho

ut
en

 e
t a

l. 
18

Pr
ov

id
in

g 
ed

uc
at

io
n 

on
 d

ea
lin

g 
w

ith
 u

nc
er

ta
in

ty
 

in
 m

ed
ic

al
 p

ra
ct

ic
e 

(in
 m

ed
ic

al
 sc

ho
ol

 a
nd

 p
ee

r-
to

-p
ee

r g
ro

up
s f

or
 y

ou
ng

 p
ro

fe
ss

io
na

ls
 3,

34

Pr
om

ot
in

g 
ra

pi
d 

di
ag

no
st

ic
s t

o 
di

ffe
re

nt
ia

te
 

ba
ct

er
ia

l v
er

su
s n

on
-b

ac
te

ria
l a

et
io

lo
gy

 35

Pe
rc

ei
ve

d 
ab

ili
ty

 to
 

co
m

m
un

ic
at

e 
th

e 
de

ci
si

on
 (n

ot
 

to
 tr

ea
t)

 to
 th

e 
pa

tie
nt

H
ow

 w
el

l t
he

 p
ro

vi
de

r f
ee

ls
 to

 
be

 a
bl

e 
to

 c
om

m
un

ic
at

e 
ab

ou
t 

th
e 

an
tib

io
tic

 tr
ea

tm
en

t w
ith

 
th

e 
pa

tie
nt

“S
om

et
im

es
 th

e 
pu

rp
os

e 
in

 g
iv

in
g 

an
tib

io
tic

s s
om

et
im

es
 is

 to
 k

ee
p 

th
e 

fa
m

ily
 h

ap
py

” 5

Br
oo

m
 e

t a
l. 

5

Br
oo

m
 e

t a
l. 

22

M
ay

 e
t a

l. 
20

Tr
ai

ni
ng

 c
om

m
un

ic
at

io
n 

sk
ill

s i
n 

he
al

th
ca

re
 

pr
of

es
si

on
al

s (
de

di
ca

te
d 

to
 a

nt
ib

io
tic

 th
er

ap
y)

 36

Im
pr

ov
in

g 
th

e 
pu

bl
ic

s’
 k

no
w

le
dg

e 
of

 a
nt

ib
io

tic
 

th
er

ap
y:

 a
nt

ib
io

tic
 a

w
ar

en
es

s c
am

pa
ig

ns
 9



138 Chapter 7

Ta
bl

e 
2.

 D
et

er
m

in
an

ts
 o

f a
nt

ib
io

tic
 p

re
sc

ri
pt

io
n 

be
ha

vi
ou

r (
AP

B)
 a

nd
 e

xa
m

pl
es

 o
f i

nt
er

ve
nt

io
ns

. (
co

nt
in

ue
d)

De
te

rm
in

an
t

De
sc

ri
pt

io
n

Ex
am

pl
e

St
ud

y
Ex

am
pl

e 
of

 p
ot

en
tia

l i
nt

er
ve

nt
io

n(
s)

Co
m

pl
ai

nt
s/

lit
ig

at
io

n
Fe

ar
 o

f c
om

pl
ai

nt
s o

r l
iti

ga
tio

n

“I
 h

av
e 

se
en

 la
w

su
its

 fo
r d

el
ay

s i
n 

th
er

ap
y”

 6

“M
or

e 
th

an
 7

5%
 o

f t
ho

se
 in

te
rv

ie
w

ed
 

no
te

d 
th

e 
th

re
at

 o
f p

at
ie

nt
 c

om
pl

ai
nt

s 
as

 li
nk

ed
 to

 d
ec

is
io

ns
 a

bo
ut

 
an

tib
io

tic
s,

 in
di

ca
tin

g 
th

at
 th

is
 is

 a
n 

in
cr

ea
si

ng
ly

 im
po

rt
an

t p
re

ss
ur

e”
 22

Li
vo

rs
i e

t a
l. 

6

Br
oo

m
 e

t a
l. 

22

Tr
ai

ni
ng

 a
nd

 fa
ci

lit
at

in
g 

sh
ar

ed
 d

ec
is

io
n 

m
ak

in
g 

37 Ex
ec

ut
in

g 
ho

sp
ita

l i
nt

er
ve

nt
io

ns
 to

 im
pr

ov
e 

in
pa

tie
nt

 u
nd

er
st

an
di

ng
 o

f a
nt

ib
io

tic
 th

er
ap

y 
38

Fa
ci

lit
at

e 
le

ga
l s

up
po

rt
 fo

r m
ed

ic
al

 st
aff

Ad
ve

rs
e 

ou
tc

om
e 

(1
): 

In
fe

ct
io

n
Fe

ar
 o

f a
dv

er
se

 o
ut

co
m

es
 b

y 
no

t t
re

at
in

g 
in

fe
ct

io
n

“O
h,

 fe
ar

 o
f r

el
ap

se
 a

nd
 u

nc
er

ta
in

ty
 

th
at

 th
ey

’re
 g

oi
ng

 to
 g

et
 b

et
te

r”
 5

Br
oo

m
 e

t a
l. 

5

Ve
la

sc
o 

et
 a

l. 
19

Li
vo

rs
i e

t a
l. 

6

Br
oo

m
 e

t a
l. 

22

Sc
ho

ut
en

 e
t a

l. 
18

Pr
ov

id
in

g 
ev

id
en

ce
-b

as
ed

 d
ec

is
io

n 
su

pp
or

t 
sy

st
em

s f
or

 th
e 

se
le

ct
io

n 
of

 e
m

pi
ric

al
 th

er
ap

y 
39

 a
nd

 fo
r s

af
e 

de
-e

sc
al

at
io

n,
 e

.g
. f

or
 th

e 
in

tr
av

en
ou

s–
or

al
 sw

itc
h 

40

Ad
ve

rs
e 

ou
tc

om
e 

(2
): 

ne
ga

tiv
e 

co
ns

eq
ue

nc
es

 o
f a

nt
ib

io
tic

 
tr

ea
tm

en
t

Fe
ar

 o
f a

dv
er

se
 o

ut
co

m
es

 
re

la
te

d 
to

 th
e 

ad
m

in
is

tr
at

io
n 

of
 a

nt
ib

io
tic

s (
e.

g.
 C

lo
st

rid
iu

m
 

di
ffi

ci
le

 in
fe

ct
io

n,
 re

na
l 

to
xi

ci
ty

)

“…
co

nc
er

ns
 w

er
e 

no
t e

xp
re

ss
ed

 
ab

ou
t p

at
ie

nt
s’

 ri
sk

 fo
r d

ev
el

op
in

g 
Cl

os
tr

id
iu

m
 d

iff
ic

ile
 o

r a
n 

in
fe

ct
io

n 
w

ith
 a

n 
an

tib
io

tic
 re

si
st

an
t 

m
ic

ro
or

ga
ni

sm
” 6

Li
vo

rs
i e

t a
l.a  6

In
co

rp
or

at
in

g 
th

e 
to

pi
c 

of
 si

de
-e

ffe
ct

s o
f 

an
tib

io
tic

s i
n 

m
ed

ic
al

 e
du

ca
tio

n
En

ab
lin

g 
el

ec
tr

on
ic

 re
gi

st
ra

tio
n 

an
d 

re
vi

ew
 

of
 c

om
pl

ic
at

io
ns

 o
f a

nt
ib

io
tic

 th
er

ap
y 

w
ith

in
 

m
ed

ic
al

 te
am

s

Le
ge

nd
: a

: R
ep

or
ts

 li
m

ite
d 

in
flu

en
ce

.



Determinants of in-hospital antibiotic prescription behaviour 139

multiple ways, as both positive (role model) behaviour and bad examples were reported 
to have an influence on APB.

The perceived importance of maintaining a constructive work relationship and the 
reluctance to intervene in a colleague’s antimicrobial prescription decision were 
mentioned in six studies. The determinant ‘hierarchic influences’, meaning the extent 
to which behaviour is affected by advice and instructions from senior physicians, was 
drawn from six studies.

Awareness of the issue of AMR on the population level was identified as a factor of influ-
ence in four out of nine studies. In the study by Livorsi et al.6 this awareness was attrib-
uted limited influence on APB, particularly because of low ascription of responsibility. 
Broom et al.5 described mixed perspectives on the importance of AMR. In general, the 
issue of AMR on the population level was well recognized by the participants, but it was 
regarded as a peripheral issue in APB.

Organisation of the determinants of APB in the framework of TBP
The majority of identified determinants (13/16) were allocated to one of the three major 
pillars of the model (Fig. 3). The remaining three determinants were identified as back-
ground factors.

Three previous reviews focused on the subject of determinants of antibiotic prescription 
behaviour of physicians in Western hospitals.4,23,24 Three additional determinants - reli-
gion, culture and law -were identified in the review performed by Hulscher et al.24, and 
were considered relevant as background determinants in our TPB model.24 Mood, emo-
tion, personal values (e.g. conservative or progressive/liberal), age, gender and race/ 
ethnicity were described as possible (background) determinants based on theoretical 
grounds and previous studies in fields other than APB.

Attitude towards AMR was separated into: (a) awareness and attributed importance, 
and (b) ascription of responsibility. For example, a physician may be well aware of the 
fact that antibiotic consumption drives AMR, but may not feel responsible. The first 
aspect (awareness) is best allocated to beliefs about the consequences of behaviour, 
while the second (ascription of responsibility) is best allocated to moral deliberation/
personal norm. Determinants concerning the working environment and interaction with 
colleagues were divided into four aspects. (a) The example set by colleagues; the APB of 
other physicians, both peers and senior physicians, was considered a background factor. 
(b) Social team dynamics were classified as normative beliefs; for example, changing an 
antibiotic treatment that was initiated by a colleague might harm the working relation-



140 Chapter 7

fi
gu

re
 3

. T
he

 th
eo

re
tic

al
 fr

am
ew

or
k 

of
 a

nt
im

ic
ro

bi
al

 p
re

sc
ri

pt
io

n 
be

ha
vi

ou
r.

1 
 Fi

gu
re

 3
. T

he
 th

eo
re

tic
al

 fr
am

ew
or

k 
of

 a
nt

im
icr

ob
ia

l p
re

sc
rip

tio
n 

be
ha

vi
ou

r 

                 

Ba
ck

gr
ou

nd
 fa

ct
or

s 


 

In
di

vi
du

al
: 

Pr
io

r e
xp

er
ie

nc
es

 
M

oo
d 

/ e
m

ot
io

n 
Pe

rs
on

al
 v

al
ue

s (
e.

g.
 co

ns
er

va
tiv

e 
or

 p
ro

gr
es

siv
e 

/ l
ib

er
al

) 
 

 
So

cia
l: 

Ag
e 

Ge
nd

er
 

Ra
ce

 / 
et

hn
ici

ty
 

Cu
ltu

re
1 

 
La

w
s 1  

Re
lig

io
n1  

 
 

In
fo

rm
at

io
n:

 
Kn

ow
le

dg
e 

of
 g

ui
de

lin
es

 
Cl

in
ica

l e
xp

er
ie

nc
e 

/ e
du

ca
tio

n 
Th

e 
ex

am
pl

e 
se

t b
y 

co
lle

ag
ue

s 
 

 

  

 

Be
ha

vi
ou

ra
l b

el
ie

fs
 


 

Be
lie

fs
 a

bo
ut

 co
ns

eq
ue

nc
es

 o
f b

eh
av

io
ur

:  

Co
m

pl
ai

nt
s /

 li
tig

at
io

n 

Ad
ve

rs
e 

cli
ni

ca
l o

ut
co

m
e 

re
la

te
d 

to
 in

fe
ct

io
n 

Ad
ve

rs
e 

cli
ni

ca
l o

ut
co

m
e 

re
la

te
d 

to
 a

nt
ib

io
tic

 th
er

ap
y 

AM
R 

(a
w

ar
en

es
s a

nd
 a

tt
rib

ut
ed

 im
po

rt
an

ce
) 

Ap
pl

ica
bi

lit
y 

of
 g

ui
de

lin
es

 


 

M
or

al
 d

el
ib

er
at

io
n 

/ p
er

so
na

l n
or

m
: 

To
le

ra
nc

e 
of

 u
nc

er
ta

in
ty

 

Be
ne

vo
le

nc
e 

AM
R 

(a
sc

rip
tio

n 
of

 re
sp

on
sib

ili
ty

) 

Co
nt

ro
l b

el
ie

fs
  

Te
am

 lo
gi

st
ics

 / 
tim

e 
pr

es
su

re
 

Pr
of

es
sio

na
l a

ut
on

om
y 

Pe
rc

ei
ve

d 
ab

ili
ty

 to
 co

m
m

un
ica

te
 w

ith
 th

e 
pa

tie
nt

 

Hi
er

ar
ch

y 
 

  

In
te

nt
io

n 

 

No
rm

at
iv

e 
be

lie
fs

 

So
cia

l t
ea

m
 d

yn
am

ics
   

Re
pu

ta
tio

na
l r

isk
 

 

An
tim

icr
ob

ia
l 

pr
es

cr
ip

tio
n 

be
ha

vi
ou

r 

 

 l
eg

en
d.

Th
e 

re
su

lts
 o

f t
he

 s
ys

te
m

at
ic

 re
vi

ew
 w

er
e 

pl
ac

ed
 in

 th
e 

th
eo

re
tic

al
 fr

am
ew

or
k 

of
 a

nt
im

ic
ro

bi
al

 p
re

sc
rip

tio
n 

be
ha

vi
ou

r. 
Th

e 
m

od
el

 is
 b

as
ed

 o
n 

Ic
ek

 A
jz

en
’s 

fra
m

ew
or

k 
of

 th
eo

ry
 o

f 
pl

an
ne

d 
be

ha
vi

ou
r (

TP
B)

. P
ot

en
tia

l a
dd

iti
on

al
 d

et
er

m
in

an
ts

 th
at

 w
er

e 
no

t i
de

nt
ifi 

ed
 th

ro
ug

h 
th

e 
cu

rr
en

t s
ys

te
m

at
ic

 re
vi

ew
, b

ut
 w

er
e 

id
en

tifi
 e

d 
ba

se
d 

on
 e

xi
st

in
g 

TP
B 

lit
er

at
ur

e,
 th

eo
re

tic
al

 
gr

ou
nd

s a
nd

 d
is

cu
ss

io
n,

 w
er

e 
ad

de
d 

to
 th

e 
m

od
el

  a
nd

 in
di

ca
te

d 
in

 th
is

 fi 
gu

re
 in

 it
al

ic
 ty

pe
. T

he
 st

rip
ed

 a
rr

ow
 re

pr
es

en
ts

 th
e 

co
ns

id
er

at
io

n 
th

at
 p

er
ce

iv
ed

 b
eh

av
io

ur
al

 co
nt

ro
l c

an
no

t s
ub

st
itu

te
 

th
e 

ac
tu

al
 b

eh
av

io
ur

al
 co

nt
ro

l, 
w

he
n 

th
e 

pe
rc

ei
ve

d 
be

ha
vi

ou
ra

l c
on

tr
ol

 is
 n

ot
 co

m
pl

et
el

y 
re

al
is

tic
. A

M
R 

= 
at

tit
ud

e 
to

w
ar

ds
 a

nt
im

ic
ro

bi
al

 re
si

st
an

ce
.  1

. d
et

er
m

in
an

t i
de

nt
ifi 

ed
 fr

om
 th

e 
re

vi
ew

 b
y 

H
ul

sc
he

r M
E,

 G
ro

l R
P,

 v
an

 d
er

 M
ee

r J
W

. A
nt

ib
io

tic
 p

re
sc

rib
in

g 
in

 h
os

pi
ta

ls
: a

 so
ci

al
 a

nd
 b

eh
av

io
ur

al
 sc

ie
nt

ifi 
c 

ap
pr

oa
ch

. T
he

 L
an

ce
t I

nf
ec

tio
us

 d
is

ea
se

s.
 2

01
0;

10
(3

):1
67

-7
5.



Determinants of in-hospital antibiotic prescription behaviour 141

ship. (c) Hierarchy was separated from social team dynamics, as it relates to beliefs on 
the persistence that is required to execute a desired behaviour; for example, it might be 
very difficult to persuade a senior physician to agree on discontinuation of antibiotics. 
(d) Reputational risk is closely related to hierarchy and social team dynamics, but was 
considered a separate factor as it represents primarily the beliefs on the risk of being 
criticized for the behaviour.

Discussion

This systematic review shows that fear of an adverse outcome because of untreated 
infection and (lack of) tolerance of uncertainty are prominent determinants of APB. 
Moreover, determinants concerning the subjective norm, such as reputation, were fre-
quently identified as being important. It is remarkable that the negative consequences 
of antibiotic therapy -both at the individual patient level and at the population level - 
were only scarcely identified by physicians as a determinant of antimicrobial treatment 
decisions.

One of the strengths of the TPB model is that a plurality of determinants could be summa-
rized in a comprehensive model. It provides insight into the coherence of determinants 
and forms a base for further understanding of APB. This framework can be of benefit in 
the design and implementation of stewardship interventions, which serve the ultimate 
goal of improving antimicrobial prescription by influencing behavioural intent. Using 
this framework, relevant beliefs regarding a specific antimicrobial prescription issue or 
antimicrobial stewardship policy can be assessed up front. This allows for modification 
of stewardship interventions according to the identified determinants, which is likely to 
contribute to the successful implementation of those interventions.

This study provides 16 determinants that are all potential targets for which interven-
tions can be developed. Examples of potential interventions targeting individual deter-
minants are provided in Table 2. However, not all determinants may be influenced to the 
same extent. In other words, not all beliefs are equally accessible or pliable. Increasing 
awareness of AMR, for example, is a more realistic goal than influencing tolerance of 
uncertainty. To decide how to direct future stewardship interventions, it is essential to 
assess and consider the relative weight of the individual determinants.25,26 For example, 
raising awareness of AMR has frequently been suggested by many contributors as a 
paramount intervention towards achieving responsible APB.7,9 Yet the success of raising 
awareness vis-a-vis other interventional strategies is contingent upon several behav-
ioural assumptions, especially upon the extent to which increased AMR awareness alters 
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a professional’s behavioural intent. Hence, research that elucidates and subsequently 
validates which behavioural determinants have a substantial impact on APB contributes 
considerably to designing interventions that are effective, efficient and evidence-based. 
Empirical research, using a quantitative approach and multiple regression analysis, is 
mandatory to assess which of the three basic components - attitude, social norm, or 
perceived behavioural control - and which of the corresponding determinants have a 
strong influence on behaviour. Interventions could then be directed to target the most 
influential and thus promising component(s).

Our study has several limitations. In the included studies there were no references to TPB 
principles or to other established theories within the behavioural sciences. Second, it is 
possible that researchers’ or physicians’ unawareness of factors leading to (intended) 
behaviour may have led to underreporting or omission of relevant determinants. Hence, 
the content of the provided framework may not be exhaustive. Third, it should be noted 
that the study was aimed at affluent Western countries. The applicability of the frame-
work to other settings (e.g. different cultural backgrounds, resources and standards with 
regard to medical practices) may be limited.

In conclusion, our review provides an overview of the cognitive determinants of APB. 
The theoretical framework of APB classifies the major determinants and provides insight 
into their interrelationship. This is an important step towards answering the ultimate 
question: what determinant(s) do we need to target to effectively impact prescription 
behaviour? To be able to provide answers, quantitative studies based on the TPB and 
focused on explicit clinical situations are warranted. In the battle against resistance, 
aimed at preserving adequate antibiotics for the next generation, medical expertise in 
conjunction with psychological insights may well be one of our most effective weapons.
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Supplementary data

Database search syntaxes
Database search was performed on 12 July 2017. In total, 778 references were screened 
(after duplicates were removed), in the following databases: PubMed (n=598), Medline 
(n=697), Embase (n=333), Web of Science (n=110), Cochrane Library (n=54), Central: 
(n=53).

-	 Search syntax for PubMed:
http://www.ncbi.nlm.nih.gov/pubmed?otool=leiden:

((“antimicrobial prescribing”[tw] OR “anti-microbial prescribing”[tw] OR “antimicrobi-
als prescribing”[tw] OR “anti-microbials prescribing”[tw] OR “antibiotic prescribing”[tw] 
OR “anti-biotic prescribing”[tw] OR “antibiotics prescribing”[tw] OR “anti-biotics 
prescribing”[tw] OR “antibacterial prescribing”[tw] OR “anti-bacterial prescribing”[tw] 
OR “antibacterials prescribing”[tw] OR “anti-bacterials prescribing”[tw] OR ((“antibiotic 
use”[tw] OR “antibiotics use”[tw] OR “antibiotic usage”[tw] OR “antibiotics usage”[tw]) 
AND prescrib*[tw])) AND (“determinant”[tw] OR “determinants”[tw] OR determinant*[tw] 
OR factors influenc*[tw] OR influencing factor*[tw] OR factors affect*[tw] OR af-
fecting factor*[tw] OR “Culture”[majr] OR “Attitude of Health Personnel”[majr] OR 
“Practice Patterns, Physicians’”[majr] OR “Professional Competence”[majr] OR 
“Guideline Adherence”[majr])) NOT (“Animals”[mesh] NOT “Humans”[mesh]) AND 
(“2007/01/01”[PDAT] : “3000/12/31”[PDAT])

-	 Search syntax for MEDLINE:
http://gateway.ovid.com/ovidweb.cgi?T=JS&MODE=ovid&NEWS=n&PAGE=main&D=pr
mz:

 ((“antimicrobial prescribing”.mp OR “anti-microbial prescribing”.mp OR “antimicrobials 
prescribing”.mp OR “anti-microbials prescribing”.mp OR “antibiotic prescribing”.mp OR 
“anti-biotic prescribing”.mp OR “antibiotics prescribing”.mp OR “anti-biotics prescrib-
ing”.mp OR “antibacterial prescribing”.mp OR “anti-bacterial prescribing”.mp OR “an-
tibacterials prescribing”.mp OR “anti-bacterials prescribing”.mp OR ((“antibiotic use”.
mp OR “antibiotics use”.mp OR “antibiotic usage”.mp OR “antibiotics usage”.mp) AND 
prescrib*.mp)) AND (“determinant”.mp OR “determinants”.mp OR determinant*.mp OR 
factors influenc*.mp OR influencing factor*.mp OR ((“factor”.mp OR “factors”.mp) ADJ2  
(influenc*.mp OR affect*/mp)) OR exp *”Culture”/ OR exp *”Attitude of Health Person-
nel”/ OR exp *”Practice Patterns, Physicians’”/ OR exp *”Professional Competence”/ OR 
exp *”Guideline Adherence”/)) NOT (exp “Animals”/ NOT exp “Humans”/) AND (2007 
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OR 2008 OR 2009 OR 2010 OR 2011 OR 2012 OR 2013 OR 2014 OR 2015 OR 2016 OR 
2017 OR 2018).yr

-	 Search syntax for Embase:
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=main&MODE=ovid&D=oemezd:

((“antimicrobial prescribing”.mp OR “anti-microbial prescribing”.mp OR “antimicrobials 
prescribing”.mp OR “anti-microbials prescribing”.mp OR “antibiotic prescribing”.mp OR 
“anti-biotic prescribing”.mp OR “antibiotics prescribing”.mp OR “anti-biotics prescrib-
ing”.mp OR “antibacterial prescribing”.mp OR “anti-bacterial prescribing”.mp OR “an-
tibacterials prescribing”.mp OR “anti-bacterials prescribing”.mp OR ((“antibiotic use”.
mp OR “antibiotics use”.mp OR “antibiotic usage”.mp OR “antibiotics usage”.mp) AND 
prescrib*.mp)) AND (“determinant”.mp OR “determinants”.mp OR determinant*.mp OR 
factors influenc*.mp OR influencing factor*.mp OR ((“factor”.mp OR “factors”.mp) ADJ2  
(influenc*.mp OR affect*.mp)) OR exp *”Culture”/ OR exp *”Health Personnel Attitude”/ 
OR *”Clinical Practice”/ OR *”Professional Competence”/ OR *”Clinical Competence”/ 
OR *”protocol compliance”/)) AND exp “Humans”/ AND (2007 OR 2008 OR 2009 OR 
2010 OR 2011 OR 2012 OR 2013 OR 2014 OR 2015 OR 2016 OR 2017 OR 2018).yr NOT 
conference review.pt, NOT (conference review or conference abstract).pt, AND (confer-
ence abstract).pt

-	 Search syntax for Web of Science:
http://isiknowledge.com/wos:

((TS=(“antimicrobial prescribing” OR “anti-microbial prescribing” OR “antimicrobials 
prescribing” OR “anti-microbials prescribing” OR “antibiotic prescribing” OR “anti-biotic 
prescribing” OR “antibiotics prescribing” OR “anti-biotics prescribing” OR “antibacterial 
prescribing” OR “anti-bacterial prescribing” OR “antibacterials prescribing” OR “anti-
bacterials prescribing” OR ((“antibiotic use” OR “antibiotics use” OR “antibiotic usage” 
OR “antibiotics usage”) AND prescrib*)) AND TI=(“determinant” OR “determinants” OR 
determinant* OR “factors influenc*” OR “influencing factor*” OR ((“factor” OR “factors”) 
NEAR/2  (influenc* OR affect*mp)) OR “Culture” OR “Attitude of Health Personnel” OR 
“Physicians’ Practice Patterns” OR “Physicians Practice Patterns” OR “Physician Prac-
tice Patterns” OR “Physicians’ Practice Pattern” OR “Physicians Practice Pattern” OR 
“Physician Practice Pattern” OR “Professional Competence” OR “clinical competence” 
OR “Guideline Adherence”)) AND py=(2007 OR 2008 OR 2009 OR 2010 OR 2011 OR 
2012 OR 2013 OR 2014 OR 2015 OR 2016 OR 2017 OR 2018) NOT ti=(veterinary OR 
rabbit OR rabbits OR animal OR animals OR mouse OR mice OR rodent OR rodents 
OR rat OR rats OR pig OR pigs OR porcine OR horse* OR equine OR cow OR cows OR 
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bovine OR goat OR goats OR sheep OR ovine OR canine OR dog OR dogs OR feline OR 
cat OR cats)) OR ((TI=(“antimicrobial prescribing” OR “anti-microbial prescribing” OR 
“antimicrobials prescribing” OR “anti-microbials prescribing” OR “antibiotic prescrib-
ing” OR “anti-biotic prescribing” OR “antibiotics prescribing” OR “anti-biotics prescrib-
ing” OR “antibacterial prescribing” OR “anti-bacterial prescribing” OR “antibacterials 
prescribing” OR “anti-bacterials prescribing” OR ((“antibiotic use” OR “antibiotics use” 
OR “antibiotic usage” OR “antibiotics usage”) AND prescrib*)) AND TS=(“determinant” 
OR “determinants” OR determinant* OR “factors influenc*” OR “influencing factor*” OR 
((“factor” OR “factors”) NEAR/2  (influenc* OR affect*mp)) OR “Culture” OR “Attitude of 
Health Personnel” OR “Physicians’ Practice Patterns” OR “Physicians Practice Patterns” 
OR “Physician Practice Patterns” OR “Physicians’ Practice Pattern” OR “Physicians 
Practice Pattern” OR “Physician Practice Pattern” OR “Professional Competence” OR 
“clinical competence” OR “Guideline Adherence”)) AND py=(2007 OR 2008 OR 2009 OR 
2010 OR 2011 OR 2012 OR 2013 OR 2014 OR 2015 OR 2016 OR 2017 OR 2018) NOT 
ti=(veterinary OR rabbit OR rabbits OR animal OR animals OR mouse OR mice OR 
rodent OR rodents OR rat OR rats OR pig OR pigs OR porcine OR horse* OR equine 
OR cow OR cows OR bovine OR goat OR goats OR sheep OR ovine OR canine OR dog 
OR dogs OR feline OR cat OR cats))

-	 Search syntax for Cochrane Library:
http://www.cochranelibrary.com/:

ti/ab/kw

((“antimicrobial prescribing” OR “anti-microbial prescribing” OR “antimicrobials pre-
scribing” OR “anti-microbials prescribing” OR “antibiotic prescribing” OR “anti-biotic 
prescribing” OR “antibiotics prescribing” OR “anti-biotics prescribing” OR “antibacterial 
prescribing” OR “anti-bacterial prescribing” OR “antibacterials prescribing” OR “anti-
bacterials prescribing” OR ((“antibiotic use” OR “antibiotics use” OR “antibiotic usage” 
OR “antibiotics usage”) AND prescrib*)) AND (“determinant” OR “determinants” OR 
determinant* OR “factors influenc*” OR “influencing factor*” OR ((“factor” OR “fac-
tors”) N2  (influenc* OR affect*mp)) OR “Culture” OR “Attitude of Health Personnel” OR 
“Physicians’ Practice Patterns” OR “Physicians Practice Patterns” OR “Physician Practice 
Patterns” OR “Physicians’ Practice Pattern” OR “Physicians Practice Pattern” OR “Physi-
cian Practice Pattern” OR “Professional Competence” OR “clinical competence” OR 
“Guideline Adherence”)) AND py=(2007 OR 2008 OR 2009 OR 2010 OR 2011 OR 2012 
OR 2013 OR 2014 OR 2015 OR 2016 OR 2017 OR 2018)
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- Search syntax for CENTRAL:
https://archie.cochrane.org/index.jsp?redirectTo=http://crso.cochrane.org/login.
php&key=58c18a4283f80:

All fi elds

((“antimicrobial prescribing” OR “anti-microbial prescribing” OR “antimicrobials pre-
scribing” OR “anti-microbials prescribing” OR “antibiotic prescribing” OR “anti-biotic 
prescribing” OR “antibiotics prescribing” OR “anti-biotics prescribing” OR “antibacterial 
prescribing” OR “anti-bacterial prescribing” OR “antibacterials prescribing” OR “anti-
bacterials prescribing” OR ((“antibiotic use” OR “antibiotics use” OR “antibiotic usage” 
OR “antibiotics usage”) AND prescrib*)) AND (“determinant” OR “determinants” OR 
determinant* OR “factors infl uenc*” OR “infl uencing factor*” OR ((“factor” OR “factors”) 
AND  (infl uenc* OR aff ect*mp)) OR “Culture” OR “Attitude of Health Personnel” OR 
“Physicians’ Practice Patterns” OR “Physicians Practice Patterns” OR “Physician Practice 
Patterns” OR “Physicians’ Practice Pattern” OR “Physicians Practice Pattern” OR “Physi-
cian Practice Pattern” OR “Professional Competence” OR “clinical competence” OR 
“Guideline Adherence”)) and py=(2007 oR 2008 oR 2009 oR 2010 oR 2011 oR 2012 
oR 2013 oR 2014 oR 2015 oR 2016 oR 2017 oR 2018)
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Quality assesment

Table s1. Quality assessment.Table S1. Quality assessment 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  

  

 

 

 

  

Broom A et al. 2014 (7)          
Broom J et al. 2016 (20)          
Charani et al. 2013 (19)          
Curtoos et al. 2008 (15)          
Livorsi et al. 2015 (8)          
May et al. 2014 (18)          
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
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aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  

  

 

 

 

  

Broom A et al. 2014 (7)          
Broom J et al. 2016 (20)          
Charani et al. 2013 (19)          
Curtoos et al. 2008 (15)          
Livorsi et al. 2015 (8)          
May et al. 2014 (18)          
Parker et al. 2016 (9)  n.a.

1 
       

Schouten et al. 2007 
(16) 

         

Velasco et al. 2011 (17)  n.a.
1 

       

Table S1. Quality assessment 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
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Legend. The Critical Appraisal Skills Programme (2017) scoring system for quality assessment of qualitative 
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research was applied. 1 = This was a quantitative study, the question is not applicable. + = The study meets the 
requirements for this aspect of the quality assessment. - = The study does not meet the requirements for this 
aspect of the quality assessment.  ? =  Insufficient information is provided in the article to judge this criterion.  

  

 

 

 

  

Broom A et al. 2014 (7)          
Broom J et al. 2016 (20)          
Charani et al. 2013 (19)          
Curtoos et al. 2008 (15)          
Livorsi et al. 2015 (8)          
May et al. 2014 (18)          
Parker et al. 2016 (9)  n.a.

1 
       

Schouten et al. 2007 
(16) 

         

Velasco et al. 2011 (17)  n.a.
1 

       

Table S1. Quality assessment 
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Cognitive biases in the decision-making 
process of antibiotic prescribing

Letter

In response to our study described in the fi rst part of this chapter, a letter 
was published by Peiff er-Smadja et al. In their letter the authors address the 

importance of cognitive biases in antibiotic decision making. They argue that 
the theory of planned behaviour (TPB) may not be the most suitable framework 

to consider the common cognitive biases in antibiotic decision making. As a 
reply, this second part of Chapter 7 discusses how biased or inaccurate beliefs 
are still relevant determinants of prescription behaviour and how they fi t into 

the TPB.

Merel M.C. Lambregts, Leo G. Visser, Mark G.J. de Boer, Henk Staats, Eric Van Dijk

Clin Microbiol Infect. 2019; 638-639
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We highly appreciate the response of Peiffer-Smadja and colleagues to our article, 
confirming the importance of using social sciences to understand antibiotic prescrip-
tion behaviour (APB).1,2 In their Letter, Peiffer-Smadja et al. advocate to supplement the 
proposed conceptual framework with insights from cognitive science, most notably on 
cognitive biases.2

We agree on the importance of addressing decision makers’ cognitive limitations and 
biases, which already constitute an integral part of the theories and research in the 
social sciences. In our previous work we published on several of the listed cognitive 
limitations and biases, e.g. on the sunk cost effect, loss aversion, and omission/commis-
sion biases.3-5

It is important, however, to acknowledge our main study aim, to use the Theory of 
Planned Behaviour (TPB) as a conceptual framework to identify the beliefs and attitudes 
that drive APB. Notably, a biased or inaccurate belief, may still drive APB. Therefore, 
the biases listed by Peiffer-Smadja all fit with (and in) the framework of the TPB. The 
model makes no assumptions about rationality, but primarily focuses on internal 
consistency (e.g., does attitude follow from belief). Discussing the nature of TPB, Azjen 
stated: “Whether true or false, biased or unbiased, beliefs represent the subjectively held 
information on which attitudes are based. Social psychology stipulated from the outset 
that people may hold beliefs about many objects and issues that are derived not from a 
logical process of reasoning but instead are biased.” 6

Just as the authors of the TPB model embraced these insights, we underscore the impor-
tance of including and addressing people’s cognitive limitations. Not as an element that 
should be seen as separate from the TPB framework; but as an element that may find its 
place in the framework. From an antibiotic stewardship perspective, all beliefs a doctor 
holds on antibiotics prescriptions are relevant, biased or not, as long as they influence 
the prescriptions they make. Again, we would like to quote Ajzen “Although subjective 
and not necessarily accurate, these beliefs guide the decisions people make, and it is by 
examining the beliefs people hold that we can gain an understanding of decision-making 
in real-life situations ”6

Therefore, the first step is to identify the main determinants, e.g., by identifying what 
beliefs – valid or erroneous - doctors base their attitudes on, and by determining their 
relative importance. Eventually, this may provide the building blocks to subsequently 
base our stewardship interventions on. Nevertheless, we fully agree with Peiffer-Smadja 
et al. that in the future course of action, insights on decision heuristics  and on cognitive 
or motivational biases are relevant and we concur with others on the call to study biases 
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in medical settings.7 These insights from cognitive limitations and biases may have ex-
planatory power as to the origin of people’s beliefs and may therefore be relevant when 
designing specific interventions. For example, doctors may overestimate the medical 
risk of withholding antimicrobial therapy. In that case, correcting the misperceptions, 
and providing factual information may be a successful stewardship intervention.

Peiffer-Smadja et al. listed 17 cognitive limitations and biases; a list that we envisage 
could easily be enlarged to include other biases and effects as a well. Consider, for exam-
ple, the disjunction effect illustrating that decision-makers often insufficiently engage in 
consequential reasoning when facing uncertainty.8 Or the fact that people may display 
a self-serving bias in their attributions, denying responsibility for negative outcomes.9

However, generating a long(er) list of cognitive or motivational biases, may not be the 
most promising path towards a better understanding of APB. We run the risk of ending 
up with (again) a long list of effects and biases that lacks structure. But an organizing 
framework of relevant biases that provides structure might be helpful. It could be useful 
to distinguish between motivational and cognitive biases; or between biases affecting 
subjective probabilities and biases affecting the perceived severity of consequences; or 
between biases affecting social/normative factors and those impacting on one’s per-
ception of control over behaviour. Combined with the conceptual framework provided 
by the TPB this may enable us to further improve our understanding of APB and target 
antimicrobial stewardship interventions.
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