
See	discussions,	stats,	and	author	profiles	for	this	publication	at:	https://www.researchgate.net/publication/232930775

Understanding	physician	antibiotic	prescribing
behaviour:	A	systematic	review	of	qualitative
studies

Article		in		International	journal	of	antimicrobial	agents	·	November	2012

DOI:	10.1016/j.ijantimicag.2012.09.003	·	Source:	PubMed

CITATIONS

54

READS

356

5	authors,	including:

António	Teixeira	Rodrigues

Institute	for	Research	in	Biomedicine	–	iBiM…

21	PUBLICATIONS			69	CITATIONS			

SEE	PROFILE

Fátima	Roque

Polytechnic	Institute	of	Guarda

33	PUBLICATIONS			90	CITATIONS			

SEE	PROFILE

Adolfo	Figueiras

University	of	Santiago	de	Compostela

91	PUBLICATIONS			1,918	CITATIONS			

SEE	PROFILE

Maria	Teresa	Herdeiro

University	of	Aveiro

85	PUBLICATIONS			876	CITATIONS			

SEE	PROFILE

All	in-text	references	underlined	in	blue	are	linked	to	publications	on	ResearchGate,

letting	you	access	and	read	them	immediately.

Available	from:	Amílcar	Celta	Falcão

Retrieved	on:	27	July	2016

https://www.researchgate.net/publication/232930775_Understanding_physician_antibiotic_prescribing_behaviour_A_systematic_review_of_qualitative_studies?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_2
https://www.researchgate.net/publication/232930775_Understanding_physician_antibiotic_prescribing_behaviour_A_systematic_review_of_qualitative_studies?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_3
https://www.researchgate.net/?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_1
https://www.researchgate.net/profile/Antonio_Rodrigues8?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_4
https://www.researchgate.net/profile/Antonio_Rodrigues8?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_5
https://www.researchgate.net/profile/Antonio_Rodrigues8?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_7
https://www.researchgate.net/profile/Fatima_Roque?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_4
https://www.researchgate.net/profile/Fatima_Roque?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_5
https://www.researchgate.net/institution/Polytechnic_Institute_of_Guarda?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_6
https://www.researchgate.net/profile/Fatima_Roque?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_7
https://www.researchgate.net/profile/Adolfo_Figueiras?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_4
https://www.researchgate.net/profile/Adolfo_Figueiras?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_5
https://www.researchgate.net/institution/University_of_Santiago_de_Compostela?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_6
https://www.researchgate.net/profile/Adolfo_Figueiras?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_7
https://www.researchgate.net/profile/Maria_Teresa_Herdeiro?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_4
https://www.researchgate.net/profile/Maria_Teresa_Herdeiro?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_5
https://www.researchgate.net/institution/University_of_Aveiro?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_6
https://www.researchgate.net/profile/Maria_Teresa_Herdeiro?enrichId=rgreq-001d361ff276fe05817aa693582efb12-XXX&enrichSource=Y292ZXJQYWdlOzIzMjkzMDc3NTtBUzoyMjk2NjcxNjQ2NTE1MjBAMTQzMTc2ODMyNzk5NQ%3D%3D&el=1_x_7


R

U
q

A
A
a

b

c

d

e

f

g

h

i

a

K
A
A
P
A
Q

1

t
c
(
t
m

d
f

0
h

International Journal of Antimicrobial Agents 41 (2013) 203– 212

Contents lists available at SciVerse ScienceDirect

International  Journal  of  Antimicrobial  Agents

jou rn al h om epa ge: h t tp : / /www.e lsev ier .com/ locate / i jant imicag

eview

nderstanding  physician  antibiotic  prescribing  behaviour:  a  systematic  review  of
ualitative  studies

ntónio  Teixeira  Rodriguesa,b,∗,  Fátima  Roquea,c,d, Amílcar  Falcãob,e,
dolfo  Figueiras f,g, Maria  Teresa  Herdeiroa,h,i

Centre for Cell Biology, University of Aveiro (CBC/UA), Aveiro, Portugal
Faculty of Pharmacy, University of Coimbra, Pólo das Ciências da Saúde, Coimbra, Portugal
Research Unit for Inland Development, Polytechnic Institute of Guarda, Guarda, Portugal
University of Beira Interior (UBI), Covilhã, Portugal
Centre for Neuroscience and Cell Biology, University of Coimbra (CNC/UC), Coimbra, Portugal
Universidade de Santiago de Compostela, Santiago de Compostela, Spain
Consortium for Biomedical Research in Epidemiology & Public Health (CIBER en Epidemiología y Salud Pública–CIBERESP), Spain
Centre for Health Technology & Information Systems Research (CINTESIS/FMUP), Portugal
Health Technology Research Centre (CITS/CESPU), Portugal

 r  t  i  c  l  e  i  n  f  o

eywords:
ntimicrobial resistance
ntibiotic
hysician
ttitude
ualitative

a  b  s  t  r  a  c  t

Inappropriate  prescription  has been  associated  with  mounting  rates  of  antibiotic  resistance  worldwide,
demanding  more  detailed  studies  into  physicians’  decision-making  process.  Accordingly,  this  study
sought  to explore  physicians’  perceptions  of factors  influencing  antibiotic  prescribing.  A systematic  search
was  performed  for qualitative  studies  focused  on  understanding  physicians’  perceptions  of  the factors,
attitudes  and  knowledge  influencing  antibiotic  prescription.  Of the  total  of  35  papers  selected  for  review
purposes,  18  solely  included  physicians  and  the  remaining  17  also  included  patients  and/or  other  health-
care  providers.  Data  collection  was based  mainly  on  interviews,  followed  by  questionnaires  and  focus
groups,  and  the  methodologies  mainly  used  for data  analysis  were  grounded  theory  and  thematic  analy-
sis. Factors  cited  by  physicians  as  having  an  impact  on antibiotic  prescribing  were  grouped  into  those  that
were intrinsic  (group  1)  and  those  that  were  extrinsic  (group  2)  to  the  healthcare  professional.  Among  the
former,  physicians’  attitudes,  such  as  complacency  or fear,  were  rated  as  being  most  influential  on  antibi-
otic prescribing,  whilst  patient-related  factors  (e.g.  signs  and  symptoms)  or  healthcare  system-related

factors  (e.g.  time  pressure  and  policies/guidelines  implemented)  were  the  most  commonly  reported
extrinsic  factors.  These  findings  revealed  that:  (i)  antibiotic  prescribing  is  a complex  process  influenced
by  factors  affecting  all the actors  involved,  including  physicians,  other  healthcare  providers,  healthcare
system,  patients  and  the  general  public;  and  (ii)  such  factors  are  mutually  dependent.  Hence,  by  shedding
new  light  on  the  process,  these  findings  will  hopefully  contribute  to generating  new  and  more  effective
strategies  for  improving  antibiotic  prescribing  and  allaying  global  concern  about  antibiotic  resistance.

lsevie
© 2012 E

. Introduction

Concerns raised about antibiotic resistance have highlighted
his field as an important public health problem calling for prompt
ountermeasures. According to the World Health Organization

WHO), infections caused by microorganisms often fail to respond
o conventional therapy, increasing health costs, morbidity and

ortality, and threatening a return to the pre-antibiotic era [1].  In
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Europe, wide variations in resistance status are found depending
on the pathogen type, antimicrobial substance and geographical
region, with unimpeded growth rates being observed for some
resistant strains [2–4].

Currently, there are few doubts about the association between
the use of antibiotics and the spread of antibiotic resistance, with
misprescription of antibiotics being one of the major favouring
factors [5–7]. As key stakeholders in the field, physicians have
been the target of numerous interventions aimed at addressing
the factors underlying the misprescription of antibiotics and, ulti-

mately, improving the quality of such prescribing [8,9]. Exploring
and understanding the factors specific to each setting is the first
and most important step towards designing effective interventions
[10].

otherapy. All rights reserved.
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Insofar as published reviews seek to evaluate the influence on
ntibiotic prescribing of the aspects identified, they have neverthe-
ess not attempted to explore and identify the subjective opinions
eld by physicians or the type of prescriber-related attitudes and
nowledge that could not be identified by researchers a priori [11].
his is the main objective of qualitative studies and could prove
xtremely useful in terms of improving knowledge in this field.

Qualitative methods are becoming increasingly prevalent in
edical and related research [12], and several qualitative stud-

es have investigated the factors involved in antibiotic prescribing.
 review of such qualitative literature is fundamental to gaining

nsight into the culture of antibiotic prescribing, and this review
herefore set out to explore and identify physicians’ perceptions of
actors, attitudes and knowledge influencing antibiotic prescribing.

. Materials and methods

.1. Search strategy/search methods for identification of studies

For the purpose of this systematic bibliographic review, MED-
INE PubMed scientific database was searched from January 1987
o December 2011 using the following broad-based search term
trategy: (attitud* OR knowle* OR percept*) AND (physician* OR
octor* OR practitioner*) AND (antibiotic OR antimicrobial*). The
election criteria required papers to be published in English, Por-
uguese or Spanish, with those in other languages being excluded
rom the review.

.2. Study content inclusion

Studies were deemed eligible for review if they met  the fol-
owing criteria: (i) they had to state expressly that their main
bjective was to explore and identify physicians’ perceptions of
actors influencing antibiotic prescribing; (ii) they had to use qual-
tative methodology as a method of affording additional ways of
xploring real-life behaviour, by enabling participants to speak for
hemselves [13]; and (iii) they had to include whatever infectious
isease was involved. In the case of studies including both quan-
itative and qualitative methodology, only qualitative data were
ollected. Likewise, where the study population included health-
are professionals other than physicians or other subpopulations,
ata were solely extracted from physicians.

All papers selected were reviewed by two of the authors (ATR
nd FR) who decided whether or not these met  the selection
riteria. In any case of disagreement, the paper in question was
xamined by the authors MTH  and AFi, who took the final decision.

.3. Quality inclusion criteria

To assess the quality of the papers selected for inclusion, the
ritical Appraisal Skills Programme (CASP) quality assessment tool
as used [14]. This tool contains two screening and eight detailed

uestions that deal very broadly with some of the principles or
ssumptions that characterise qualitative research.

.4. Data extraction

For each study included in the review, a table was  drawn up (see
able 1) with the following parameters: author; year of publication;
etting; study population; workplace; sample size; method of anal-
sis; disease/clinical condition; patient type/characteristics; and
ata collection method. Based on the CASP [14], Table 1 also shows

he identification number of the questions correctly answered in
ach study.

In addition, the intrinsic and extrinsic factors reported by each
tudy as having or not having an influence on antibiotic prescribing
of Antimicrobial Agents 41 (2013) 203– 212

were extracted and respectively listed in two  tables according to
physicians’ perceptions.

With regard to intrinsic factors perceived by physicians as being
important to antibiotic prescribing, a second table was  drawn
up (Table 2) showing ‘sociodemographic factors’, ‘physicians’ atti-
tudes’ and ‘others’ (the ‘desire for a quick fix’ expressed by the
physician, and diagnostic uncertainty). Sociodemographic factors
included sex, medical specialisation, previous clinical experience,
years of practice, university education and continuous medical edu-
cation. Six different attitudes were identified in the studies selected,
and their definition, except in the case of confidence, was based on
the following pre-defined description [11]:

• complacency: attitude that motivates the prescribing of antibi-
otics to fulfil professionals’ perceptions of their patients’/parents’
expectations;

• fear: attitude relating to fear of possible future complications in
the patient and/or fear of losing patients;

• ignorance: lack of relationship between overprescribing and
antibiotic resistance, linked to lack of knowledge;

• indifference: lack of motivation to feel positively or negatively
inclined to the problem of antibiotic prescribing;

• responsibility of others: attitude underlying the belief that
responsibility for generating antibiotic resistances lies with other
professionals; and

• confidence: term that seeks to describe the self-reliance felt by
physicians when prescribing antibiotics. This attitude may  be
defined as the level of confidence felt by physicians when decid-
ing whether or not to prescribe any given therapy including
antibiotics, on the basis of the maxim ‘never change a win-
ning practice’. Examples of sentences extracted directly from the
papers include: (i) “Never change a winning team” was quoted by
several residents and specialists (Schouten et al. [15]); and (ii) the
negative attitude on the single-dose regimen therefore resulted
from no confidence in its effectiveness (Liabsuetrakul et al. [16]).

Extrinsic factors reported by physicians as having an influence
on antibiotic prescribing are listed in Table 3 and included patient-
related factors (age, other clinical conditions, symptoms, signs,
anxiety, economic and social factors, educational level and express
desire for a quick fix), healthcare system-related factors (pres-
sure of time, ownership of practice location, communication and
organisational model, accreditation level of practice setting, and
policies/guidelines implemented) and others (influence of pharma-
ceutical companies, costs saving and financial incentives).

All factors directly cited in the studies selected were examined
and extracted and, owing to the qualitative nature of all papers, the
transcribed interviews/consultations used to collect subjective fac-
tors not identified by the authors were also assessed. Papers were
analysed and the data extracted by two researchers (ATR and FR)
acting independently, with the results of their respective analyses
then being compared; in cases of doubt, a third author (MTH) took
the final decision.

3. Results

3.1. Search results

The search strategy identified a total of 1032 studies in the
MEDLINE PubMed scientific database. Following screening, 223

papers were retrieved and assessed as eligible for perusal of the
full text, resulting in a final total of 35 studies included in the
review (Fig. 1) [15–49].  Of these, 26 exclusively used qualita-
tive methodology [15,17,19–24,27–31,33,35–39,41–46,49] and 9
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Table 1
Methodological characteristics of the 35 studies selected.

Author (year) Settinga SPb WPc SSd MAe P/CCf TPg MDCh CASP

Screening
questions

Detailed
questions

Paredes et al. (1996) [17] PE P, PA PC 40 Di Pe I 1,2 4,5,6,7,9,10
Palmer  and Bauchner (1997) [18] USA P, PA PC 61 Pe Q 1,2 3,4,5,7,8,9,10
Barden  et al. (1998) [19] USA P, PA PC 22 TA Pe FGD 1,2 3,4,5,8,9,10
Butler  et al. (1998) [20] UK P, PA PC 21 GT RTI A, Pe I 1,2 3,4,5,6,7,8,9,10
Hasty  et al. (1999) [21] USA P, PA HC 17 Emergencies Q 1,2 5,7,8,9,10
Coenen  et al. (2000) [22] BE P PC, HC 24 Content analysis RTI A FGD 1,2 3,4,5,6,8,9,10
Walker  et al. (2000) [23] USA P, Oh HC 22 TA and content

analysis
UTI Institutionalised

EP
FGD 1,2 3,4,5,7,8,9,10

Björnsdóttir and Hansen (2001) [24] IS P PC 10 + 28 C TA I + RC 1,2 3,4,5,8,9,10
Paluck  et al. (2001) [25] CA P PC 392 RTI Pe Q 1,2 4,5,7,8,9,10
Liabsuetrakul et al. (2002) [26] TH P HC 50 Ethnography Caesarean

section
Pregnant
women

I 1,2 4,5,6,7,8,9,10

Kumar  et al. (2003) [27] UK P PC 40 GT RTI I 1,2 3,4,5,6,8,9,10
Liabsuetrakul et al. (2003) [16] TH P HC 50 Ethnography Caesarean

section
Pregnant
women

I 1,2 3,4,5,7,8,9

Altiner  et al. (2004) [28] DE P PC 42 C RTI A, no co-
morbidities

RC 1,2 3,4,5,8,9,10

Mol  et al. (2004) [29] NL P HC 12 GT I 1,2 3,4,5,8,9,10
Sivagnanam et al. (2004) [30] IN P PC, HC 285 Q 1,2 4,5,8,9,10
Weiss  et al. (2004) [31] UK P, PA, Oh PC, HC 181 RTI Q 1,2 4,5,6,7,8,9,10
Midthun  et al. (2005) [32] USA P, Oh PC 181 UTI EP Q 1,2 3,5,8,9,10
Zaffani  et al. (2005) [33] IT P, PA PC 276 RTI Pe Q 1,2 4,5,6,8,9,10
Mangione-Smith et al. (2006) [34] USA P, PA PC 522 C RTI Pe RC 1,2 3,4,5,7,8,9
Tan  et al. (2006) [35] CA P, Oh HC 23 GT and TA SSI Surgical

patients
I 1,2 3,4,5,6,8,9,10

Gould  et al. (2007) [36] UK P, PA PC 54 Q 1,2 4,5,8,9,10
Ong  et al. (2007) [37] USA P, PA HC 54 RTI Emergencies I 1,2 4,5,6,7,8,9,10
Schouten  et al. (2007) [15] NL P, Oh HC 17 TA RTI I 1,2 3,4,5,6,8,9,10
Simpson  et al. (2007) [38] UK P PC 40 GT I 1,2 3,4,5,6,8,9,10
Wood  et al. (2007) [39] UK P PC 40 GT I 1,2 3,4,5,6,7,8,9
Moro  et al. (2009) [40] IT P PC, HC 633 RTI Pe Q 1,2 3,4,5,7,8,9,10
Reynolds  and McKee (2009) [41] CN P, PA, Oh, Ot PC, HC 11 GT RTI, Di I 1,2 4,5,7,9,10
Bjorkman  et al. (2010) [42] SE P HC 20 PA I 1,2 3,4,5,7,8,9,10
Björnsdóttir et al. (2010) [43] IS P PC 8 GT I + RC 1,2 4,5,7,8,9
Kotwani  et al. (2010) [44] IN P PC 36 GT FGD 1,2 3,5,9,10
Sahoo  et al. (2010) [45] IN P, Oh PC 8 Content analysis I 1,2 3,4,5,7,8,9,10
Bjorkman  et al. (2011) [46] SE P PC 20 PA Infectious

disease
I 1,2 3,4,5,7,8,9,10

Kuehlein  et al. (2011) [47] DE P PC 23 TA FGD 1,2 3,4,5,6,8,9
Ong  et al. (2011) [48] USA P, PA HC 260 C Uncomplicated

lacerations
Emergencies I 1,2 3,4,5,6,7,8,9,10

Vazquez-Lago et al. (2011) [49] ES P PC 33 FGD 1,2 3,4,5,6,7,8,9,10

CASP, Critical Appraisal Skills Programme.
a Setting: PE, Peru; BE, Belgium; IS, Iceland; CA, Canada; TH, Thailand; DE, Germany; NL, Netherlands; IN, India; IT, Italy; CN, China; SE, Sweden; ES, Spain.
b Study population: P, physicians; PA, patients and/or their caregivers; Oh, other healthcare providers; Ot, others.
c Workplace: PC, primary care; HC, hospital care.
d Sample size: C, consultations.
e Methodology of analysis: TA, thematic analysis; GT, grounded theory; PA, phenomenographic analysis.
f Pathology/clinical condition: Di, diarrhoea; RTI, respiratory tract infection; UTI, urinary tract infection; SSI, surgical-site infection.
g Type of patient: Pe, paediatric; A, adult; EP, elderly persons.
h Method of data collection: I, interviews; Q, questionnaires; FGD, focus group discussions; RC, recorded consultations.
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Table  2
Description of intrinsic factors identified as influencing antibiotic prescribing.

Author (year) Sociodemographic factors Attitudesa Others

Paredes et al. (1996) [17] Previous clinical practice;
Years of practice

Ignorance; Fear; Confidence Diagnostic uncertainty

Palmer and Bauchner (1997) [18] Complacency; Fear
Barden et al. (1998) [19] Indifference; Complacency; Fear;

Responsibility of others
Desire for a quick fix expressed by the
physician

Butler  et al. (1998) [20] Ignorance; Indifference; Complacency; Fear;
Responsibility of others; Confidence

Diagnostic uncertainty

Hasty et al. (1999) [21]
Coenen et al. (2000) [22] Complacency; Fear Diagnostic uncertainty
Walker et al. (2000) [23] Ignorance Diagnostic uncertainty
Björnsdóttir and Hansen (2001) [24] Complacency; Confidence Diagnostic uncertainty
Paluck et al. (2001) [25] Previous clinical practice;

Continuous medical education
Complacency Diagnostic uncertainty

Liabsuetrakul et al. (2002) [26] Previous clinical practice Indifference; Complacency; Fear; Confidence
Kumar et al. (2003) [27] Previous clinical practice;

Continuous medical education
Ignorance; Complacency; Fear; Confidence Desire for a quick fix expressed by the

physician; Diagnostic uncertainty
Liabsuetrakul et al. (2003) [16] Continuous medical education Indifference; Fear; Confidence
Altiner et al. (2004) [28] Complacency Desire for a quick fix expressed by the

physician
Mol  et al. (2004) [29] Years of practice Ignorance; Indifference
Sivagnanam et al. (2004) [30]
Weiss et al. (2004) [31] Complacency
Midthun et al. (2005) [32]
Zaffani et al. (2005) [33] Complacency Desire for a quick fix expressed by the

physician
Mangione-Smith et al. (2006) [34] Complacency
Tan et al. (2006) [35] Indifference; Responsibility of others
Gould  et al. (2007) [36] Previous clinical practice Indifference
Ong et al. (2007) [37] Complacency; Fear
Schouten et al. (2007) [15] Previous clinical practice Ignorance; Confidence
Simpson et al. (2007) [38] University education Ignorance; Indifference, Complacency; Fear
Wood et al. (2007) [39] Previous clinical practice Complacency; Fear Desire for a quick fix expressed by the

physician; Diagnostic uncertainty
Moro  et al. (2009) [40] Complacency; Fear Diagnostic uncertainty
Reynolds and McKee (2009) [41] Ignorance; Complacency Diagnostic uncertainty
Bjorkman et al. (2010) [42] Ignorance; Fear Desire for a quick fix expressed by the

physician; Diagnostic uncertainty
Björnsdóttir et al. (2010) [43] Previous clinical practice Ignorance; Fear Desire for a quick fix expressed by the

physician; Diagnostic uncertainty
Kotwani et al. (2010) [44] Complacency; Fear; Responsibility of others Diagnostic uncertainty
Sahoo et al. (2010) [45] Responsibility of others
Bjorkman et al. (2011) [46] Complacency Desire for a quick fix expressed by the

physician
Kuehlein et al. (2011) [47] Previous clinical practice;

University education
Confidence

Ong et al. (2011) [48] Complacency Diagnostic uncertainty
Vazquez-Lago et al. (2011) [49] Ignorance; Indifference; Complacency; Fear;

Responsibility of others
Diagnostic uncertainty

a Attitudes identified and their definition: Ignorance, lack of relationship between overprescribing and antibiotic resistance, linked to lack of knowledge; Fear, attitude
relating  to fear of possible future complications in the patient and/or fear of losing patients; Confidence, term that seeks to describe the self-reliance felt by physicians
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16,18,25,26,32,34,40,47,48].

.2. Quality assessment

As shown in Table 1, all the studies selected fulfilled the require-
ents of the screening questions. However, the majority of the

apers did not cover all of the detailed questions. Yet since the
ost important factors were generally reported, all 35 papers were

ncluded in this review.

.3. Characteristics of selected studies
The general characteristics of the selected studies are summa-
ised in Table 1.

The study setting was primary care in 20 cases
17–20,24,25,27,28,32–34,36,38,39,43–47,49], hospital care in
tibiotics to fulfil professionals’ perceptions of their patients’/parents’ expectations;
 antibiotic prescribing; and Responsibility of others, attitude underlying the belief

10 cases [15,16,21,23,26,29,35,37,42,48] and both primary and
hospital care in 5 cases [22,30,31,40,41].

The studies were drawn from five different continents,
although mainly from Europe (n = 18) [15,20,22,24,27–29,
31,33,36,38–40,42,43,46,47,49] and North America (n = 10)
[18,19,21,23,25,32,34,35,37,48].

Study populations included physicians, patients and/or their
caregivers and other healthcare providers. Eighteen studies
focused solely on physicians [16,22,24–30,38–40,42–44,46,47,49]
and ten also included patients and/or their caregivers
[17–21,33,34,36,37,48]. Furthermore, four papers studied physi-
cians and other healthcare providers (nurses in two  instances
[23,32], perioperative staff in one [35] and pharmacists in another

[15]). Sahoo et al. [45] also included physicians and other health-
care providers, i.e. veterinarians and drug dispensers. In the
case of the remaining two  papers, one included physicians,
nurses and patients [31] and the other included physicians,
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Table 3
Description of extrinsic factors identified as influencing antibiotic prescribing.

Author (year) Patient-related factors Healthcare system-related factors Others

Paredes et al. (1996) [17] Ownership of practice location Financial incentives;
Pharmaceutical companies

Palmer and Bauchner (1997) [18] Pressure of time
Barden et al. (1998) [19] Signs; Desire for a quick fix expressed

by the patient/caregivers
Implemented policies/guidelines; Influence of
group exposures

Pharmaceutical companies

Butler  et al. (1998) [20] Signs; Anxiety Pressure of time
Hasty et al. (1999) [21] Other clinical conditions
Coenen et al. (2000) [22] Symptoms; Signs Pressure of time
Walker et al. (2000) [23] Patient age; Symptoms; Signs Communication and organisational model
Björnsdóttir and Hansen (2001) [24] Other clinical conditions; Symptoms;

Signs; Economic and social factors
Pressure of time Cost saving

Paluck  et al. (2001) [25] Communication and organisational model;
Implemented policies/guidelines

Cost saving

Liabsuetrakul et al. (2002) [26] Signs; Economic and social factors Accreditation level Cost saving
Kumar et al. (2003) [27] Symptoms; Signs; Educational level;

Economic and social factors
Pressure of time; Implemented
policies/guidelines

Liabsuetrakul et al. (2003) [16] Communication and organisational model;
Implemented policies/guidelines

Cost saving

Altiner et al. (2004) [28] Signs; Desire for a quick fix expressed
by the patient/caregivers

Mol  et al. (2004) [29] Implemented policies/guidelines
Sivagnanam et al. (2004) [30] Signs Pressure of time; Inexistence of facilities to

promote diagnostic tests
Cost saving

Weiss  et al. (2004) [31]
Midthun et al. (2005) [32] Other clinical conditions
Zaffani et al. (2005) [33] Patient age; Anxiety; Educational level
Mangione-Smith et al. (2006) [34] Communication and organisational model
Tan  et al. (2006) [35] Communication and organisational model;

Workflow
Gould et al. (2007) [36]
Ong et al. (2007) [37] Signs
Schouten et al. (2007) [15]
Simpson et al. (2007) [38] Public health considerations
Wood et al. (2007) [39] Patient age; Other clinical conditions;

Signs
Implemented policies/guidelines Cost saving

Moro  et al. (2009) [40] Financial incentives
Reynolds and McKee (2009) [41] Cost saving
Bjorkman et al. (2010) [42] Pressure of time
Björnsdóttir et al. (2010) [43] Symptoms; Signs; Economic and social

factors; Desire for a quick fix expressed
by the patient/caregivers

Pressure of time Cost saving

Kotwani et al. (2010) [44] Desire for a quick fix expressed by the
patient/caregivers

Pressure of time; Ownership of practice
location; Use the same prescription several
times

Cost saving; Pharmaceutical
companies

Sahoo  et al. (2010) [45] Pressure of time
Bjorkman et al. (2011) [46] Pressure of time
Kuehlein et al. (2011) [47]
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Ong et al. (2011) [48] Signs 

Vazquez-Lago et al. (2011) [49] Signs 

atients and other key informers as the study population
41].

Medical specialties were described in 25 of the selected articles.
he authors collected data exclusively from general practitioners
GPs) in 12 studies [20,24,27,28,31,36,38,39,43,46,47,49] and from
aediatricians in 4 studies [18,33,34,40].  Family physicians were
lso studied along with geriatricians (n = 1) [32], paediatricians
n = 1) [19] or GPs (n = 1) [25]. Surgery physicians were studied in
hree papers, namely anaesthetists in one [35], internists and urol-
gists in another [42] and medical, obstetrician/gynaecology and
aediatric specialists in the third [30]. The remaining three papers

ncluded allopathic physicians (n = 1) [45] and obstetricians (n = 2)
16,26].

In terms of the methodology of analysis, eight papers applied
rounded theory [20,27,29,38,39,41,43,44],  four studies relied on
hematic analysis [15,19,24,47] and one study used both [35];

he phenomenographic approach [42,46], ethnography [16,26] and
ontent analysis [22,45] were used in two papers each, and Walker
t al. [23] performed a thematic analysis followed by a content
nalysis.
atient health insurance Cost saving
plemented policies/guidelines

With respect to the diseases/clinical conditions targeted,
respiratory tract infections were the subject of 11 studies
[15,20,22,25,27,28,31,33,34,37,40]. Other diseases targeted were
urinary tract infection (n = 2) [23,32],  infectious diseases (n = 1)
[46], surgical-site infections (n = 1) [35], diarrhoea (n = 1) [17] and
uncomplicated lacerations (n = 1) [48]. One paper addressed respi-
ratory tract infection and diarrhoea [41] and two papers studied
antibiotic use in Caesarean section [16,26]. The remaining 15
papers (43%) failed to identify the disease or specific clinical con-
dition.

Regarding the type of patient studied, seven studies confined
themselves to paediatric patients [17–19,25,33,34,40] and one
also included adults [20]; six studies focused exclusively on adult
[22], elderly [23,32] and emergency [21,37,48] patients; Altiner
et al. [28] selected patients aged >16 years with no underlying
chronic lung diseases, immunodeficiencies or recent episodes of

acute cough; another two  papers studied the use of antibiotics
in pregnant women  [16,26], and Tan et al. [35] included surgical
patients; the remaining papers (49%) described no patient-specific
characteristics.
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Fig. 1. Flow diagram showin

Data collection methods also varied, with most studies
sing semistructured and/or ‘think aloud’ interviews (n = 16)
15–17,20,26,27,29,35,37–39,41,42,45,46,48], questionnaires
n = 9) [18,21,25,30–33,36,40] or focus group discussions (n = 6)
19,22,23,44,47,49]. Recorded consultation was used in two
apers [28,34] and another two papers collected data by means of

nterviews and recorded consultations [24,43].

.4. Factors identified as influencing antibiotic prescription

Each study selected was assessed to identify aspects said to be
elated to antibiotic prescribing, i.e. factors intrinsic and extrinsic
o the healthcare professional.

.4.1. Intrinsic factors
Intrinsic factors cited by physicians as influencing antibiotic

rescribing could be grouped into two broad categories, namely
ociodemographic factors and physicians’ attitudes (Table 2). In
eneral, few studies described sociodemographic factors as being
elated to misprescription of antibiotics. Medical specialisation
nd sex were assessed in one paper but no direct influence was
bserved [25]. Previous clinical experience was considered to be a
actor having an influence on antibiotic prescribing by nine studies
15,17,25–27,36,39,43,47].  The influence of years of practice was

ssessed in three studies, with a positive correlation being found in
wo [17,29] and no influence found in the third [25].

Two studies [38,47] reported that university education had
 direct relationship with antibiotic prescribing; a further two
dy extraction and selection.

papers, however, reported that this parameter had no influence
on physicians’ decision-making [17,25]. Continuous medical edu-
cation was identified as having a direct influence on antibiotic
prescribing in three papers [16,25,27].

Attitudes were identified as the major factor influencing
antibiotic prescription. Eleven papers described the direct rela-
tionship between physicians’ ignorance and antibiotic prescription
[15,17,20,23,27,29,38,41–43,49]. A direct relationship with indif-
ference and antibiotic misuse was assessed in nine studies
[16,19,20,26,29,35,36,38,49].

Complacency was the most frequently mentioned attitude, with
24 papers [17–20,22,24–28,30,31,33,34,37–41,43,44,46,48,49]
expressing diverging opinions as to its influence and 3 concluding
that it had little or no influence on antibiotic prescribing [17,30,43].

Fear was  also frequently described: (i) on the one hand, fear
of more serious complications developing was assessed as hav-
ing a direct relationship with misprescription of antibiotics by
15 studies [16,17,19,20,22,26,27,37–40,42–44,49];  and (ii) on the
other hand, fear of losing patients was identified in 10 studies
[16–20,22,25,26,43,44], only 1 of which failed to link it directly to
antibiotic misuse [25].

Responsibility of others (i.e. other physicians, patients or other
healthcare providers) was  described in six papers as being a factor
having an influence on antibiotic prescribing [19,20,35,44,45,49],

whilst confidence was  identified by eight studies as underlying the
misuse of such drugs [15–17,20,24,26,27,47].

Finally, physicians’ express desire for a quick fix and the prob-
lem of diagnostic uncertainty were reported as being the basis
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f antibiotic misuse in 8 studies [19,27,28,33,39,42,43,46] and 15
tudies [17,20,22–25,27,39–44,48,49], respectively.

.4.2. Extrinsic factors
Factors not directly related to physicians but none the less

eported as influencing the antibiotic prescription process were
rouped into the following three categories: patient-related fac-
ors; healthcare system-related factors; and the impact of three
ther factors, namely the influence of pharmaceutical companies,
ost saving (to the patient or healthcare system) and financial
ncentives (Table 3).

The most frequently described patient-related factors were
hose linked to signs and symptoms present at the date of pre-
cription. To differentiate between these factors, the definition of
he MedlinePlus medical dictionary was used [50], with signs being
ssessed in 14 studies [19,20,22–24,26–28,30,37,39,43,48,49] and
ymptoms also being included in 5 studies [22–24,27,43]. All stud-
es identified a direct relationship between signs, symptoms and
ntibiotic prescribing, with the most cited factors being fever (n = 5)
23,24,27,30,43], ‘looks unwell’ (n = 7) [20,23,27,28,37,39,49], pain
n = 3) [24,27,43] and phlegm characteristics (n = 4) [20,28,37,49].
atients’ express desire for a quick fix was linked to antibiotic pre-
cribing in four papers [19,28,43,44].

Other patient-related clinical conditions identified by four
tudies as having an influence on the prescribing of antibiotics
y physicians were as follows: allergy to antibiotics in three
21,32,39]; co-morbidity in two [32,39]; pregnancy in one [21];
nd the patient’s specific clinical condition in two [24,32]. The
emaining factors, which included age (n = 3) [23,33,39],  anxiety
n = 2) [20,33],  economic and social factors (n = 4) [24,26,27,43] and
ducational level (n = 2) [27,33],  were also described as having a
irect influence on antibiotic prescribing.

Insofar as healthcare system-related factors were concerned,
ressure of time—directly related to patient volume—was assessed
y 12 papers [18,20,22,24,25,27,30,42–46], with a lack of correla-
ion between this factor and antibiotic prescribing being found in
nly one [25]. In five studies, the communication and organisational
odel was identified as being influential on antibiotic prescribing

16,23,25,34,35]. Of the 12 studies that addressed implemented
olicies/guidelines [15,16,19,21,25,27,29,35,39,41,45,49],  only 7
16,19,25,27,29,39,49] described this factor as having an influence
n decision-making, thus rendering the results inconclusive. The
emaining factors, which included accreditation level of practice
etting (described in one paper) [26] and ownership of practice
ocation (described by two papers as being an important factor
n antibiotic prescription [17,44]) received less mention. Other
ealthcare system-related factors identified were: influence of
roup exposures [19]; public health considerations [38]; workflow
35]; lack of diagnostic test facilities [30]; the fact that patients
ould use the same prescription more than once [44]; and patients’
ealth insurance [48].

The pressure exerted by pharmaceutical companies was
ssessed by six studies but there was a difference of opinion as
o its real influence: whereas one-half of the studies identified
uch pressure as being an influential factor in antibiotic prescribing
17,19,44],  the other three reported it as having little or no influence
hatsoever [25,39,49].

Cost saving was assessed in ten papers. On identifying whether
hysicians’ concern was about patient costs, healthcare system
xpenses or both, it was reported as focusing on the healthcare
ystem by five papers [16,30,39,41,44], on patient expenses by one

tudy [24] and on both by two studies [26,43]. Two studies reported
ost saving as being an important factor in the decision to prescribe
ntibiotics but did not expressly identify cost saving as the target
25,48].
of Antimicrobial Agents 41 (2013) 203– 212 209

Lastly, two  studies highlighted the fact that financial incentives
promoted the overprescription of antibiotics [17,40].

4. Discussion

This was a systematic review of qualitative studies focused on
examining the subjective opinions of physicians about all the fac-
tors that influence the antibiotic prescribing process, providing a
new, specific overview of each factor involved and its influence
on the outcomes of antibiotic use. In the results, attitudes emerge
as being the most important factor affecting antibiotic prescrip-
tion, a finding that could be of great importance when it comes
to designing interventions to improve rational antibiotic prescrib-
ing.

Antibiotic resistance is broadly associated with antibiotic mis-
use and is thus related to the behaviour of all actors involved.
Physicians have a pivotal role and critical responsibility because
antibiotic use is mainly associated with their counselling and
prescribing practices. These findings reflect physicians’ extended
overview of antibiotic prescription, revealing it to be a complex
process influenced by direct (i.e. player-related) factors and indirect
factors that affect the decision-making process.

Despite the well-established distinction between intrinsic and
extrinsic factors, this review would nevertheless suggest that they
are interrelated. To improve rational antibiotic prescribing and
allay global concern, an in-depth understanding of these factors and
their interrelationship is fundamental. In line with the literature
[51,52], we therefore propose a theoretical framework for system-
atising the interconnection among the factors identified (Fig. 2).

As reported elsewhere [53,54], examination of the extracted
data showed physicians’ attitudes to be dominant. Of the
six attitudes identified, those most cited by physicians were
complacency—mainly linked to patients’ expectations of or
demand for antibiotics—and fear. Even so, according to this analy-
sis, all the attitudes are related to one or more of the other factors
identified, as shown in Fig. 2.

With regard to sociodemographic factors, we  believe that these
could influence physicians’ knowledge (previous clinical practice,
university education, continuous medical education and years of
practice), attitudes (age, sex and medical specialisation) and clin-
ical practice. Yet not only does the literature contain few studies
[11,55] that describe how physician-related sociodemographic
factors influence antibiotic prescribing, but their results are incon-
clusive, presumably because this was not the main goal of the
studies selected. In the specific case of university education, both of
the studies that report this to be a factor influencing antibiotic pre-
scribing highlight supervisors’ influence during hospital training as
well as knowledge acquired during university education as consti-
tuting a fundamental step in physicians’ clinical practice [38,47].
These results are in agreement with the literature and confirm the
difficulty of changing the behaviour of physicians who  are already
trained [56].

Regarding patient-related factors, these results suggest that
physicians assume that these have an influence on their antibiotic
prescribing, with signs and symptoms ranking among those with
the highest impact. Fever of <3 days or phlegm characteristics were
associated with antibiotic prescribing, even though there is no sci-
entific evidence to show that antibiotics are necessary [57]. We  also
identified the link between patients’ express desire for a quick fix
and antibiotic misuse and recognise that this could be linked to
complacency.
Healthcare systems are related to antibiotic misprescription,
both directly and indirectly: (i) directly via implemented poli-
cies/guidelines; and (ii) indirectly by, say, the influence of patient
volume and pressure, which fosters antibiotic prescribing based on
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Fig. 2. Theoretical framework of the influence of and inter

onfidence in antibiotic therapy and/or the fear of more serious
omplications developing or of losing patients.

There were other extrinsic factors identified in the studies
elected but their poor description prevents us from drawing any
eneral conclusions. Nevertheless, we believe that in order for
ntibiotic prescription patterns in any given setting to be prop-
rly understood, certain specific factors must be taken into account
hen implementing any intervention. There are certain factors that

end to be associated with a given context, be it a country or health
ystem, etc. In this review, therefore, many such factors were found
nd not all could be analysed: these were factors specific to a group
f physicians (workflow) [35] or type of patient (group exposures)
19], healthcare system (accreditation level, inexistence of diagnos-
ic facilities, ownership of practice location) [17,26,30,44] or public
ealth policy (public health considerations) [38].

Although this analysis of the role of the pharmaceutical industry
ielded controversial results, some studies have already described
he direct relationship between this factor and antibiotic prescrib-
ng [58–60].

According to this analysis, communication skills and diagnostic
ncertainty rank among the principal indirect factors influenc-

ng antibiotic prescription and may  provide an attractive basis
or improving prescribing practices. Although physicians reported
ommunication skills as a problem in only five of the studies
elected [16,23,25,34,35], we nevertheless believe that, on the basis
f complacency, this factor is an attitude related to patient expecta-
ions, in line with published papers which show that improvement
n physician–patient communication can reduce patient expec-
ations of antibiotic treatment [61,62]. In the case of diagnostic
ncertainty, the current findings suggest that this may  have an

ndirect impact by influencing physicians’ attitudes, such as fear or
onfidence. The literature also describes the relationship between
iagnostic uncertainty and antibiotic misuse, stressing the need
or rapid diagnostic tests, implementation of policies/guidelines or
se of delayed prescribing as ways of counteracting this problem
23,27,63–65].

Some authors have already studied the implementation of spe-

ific interventions [66–68] along with healthcare professionals’
pinions about different strategies for overcoming the obstacles
hat could affect the success of such interventions [63,69–71].
ndeed, considering the heterogeneity of the factors identified
ction among factors that influence antibiotic prescribing.

as having an influence on antibiotic prescribing by this review,
we believe that, when it comes to designing effective strate-
gies, factors specific to each clinical practice must be taken into
account. This is in line with Tonkin-Crine et al. [8] who suggest
that, in order to address factors influencing antibiotic prescribing
decisions, interventions should reflect GPs’ own practices, reduce
diagnostic uncertainty, educate health professionals about antibi-
otic prescribing, facilitate patient-centred care and be beneficial for
GPs to implement in practice.

This review has some limitations: it only included published
papers and these were very heterogeneous, rendering it susceptible
to bias [72]. The main importance of such heterogeneity lies in the
different settings (the studies were mainly from Europe and North
America), workplaces (different realities present different factors),
data collection methods, and methods of analysis used. It is also
important to understand that qualitative research concerns bias
and generalisation and is more valid but less reliable than quan-
titative research [73]. In general, the small number of physicians
who participated in the qualitative studies reviewed amounts to
another limitation on the generalisation of the conclusions.

We  acknowledge that the conclusions could be related to our
specific interpretations of the respective papers’ results, and that
other conclusions might be equally valid. It is also important to
point out that, although the attitudes are shown as separate and
distinct, we  are aware that in certain situations some may  well be
linked (e.g. fear of losing patients and complacency).

5. Implications for practice and research

Qualitative methodology is becoming routine in medical stud-
ies, assuming the main role of exploring complex topics and
defining new approaches to the field targeted [74,75].  With regard
to antibiotic prescribing, this methodology has shown itself to be
very useful for understanding the subjective perceptions of all the
players involved, essentially physicians and policy-makers. This
paper presents a fundamental understanding of the factors that
physicians see as influencing antibiotic prescribing and engender-

ing the misuse of antibiotics. This study complements previous
quantitative research [11] and enhances existing knowledge of the
relationship between the factors identified and physicians’ percep-
tions and feelings.
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We  feel that any subsequent interventions aimed at improving
ational antibiotic prescribing would do well to consider the results
eported in this review. The detailed knowledge about physicians
ontained here could prove vital when it comes to tackling world-
ide concern effectively.

. Conclusions

In conclusion, we believe that these findings will promote a
etter understanding of physicians’ perceptions of the factors that

nfluence the antibiotic prescribing process, clarify how such fac-
ors influence the decision-making process, and highlight their
mportance in the design of strategies aimed at tackling this con-
ern effectively.
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