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Abstract

Objective: To understand primary care physicians’ perspectives on academic detailing from an
antimicrobial stewardship team to combat antibiotic overuse for upper respiratory infections and
bronchitis in the COVID-19 era, which will help prevent avoidable outpatient visits.

Methods: In this prospective study, 14 female Croatian physicians completed standardized qual-
itative interviews using a semi-structured guide. The data were analyzed using inductive meth-
odology based on reflexive thematic analysis. We used a theoretically informed approach based
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on a conceptual framework of healthcare intervention implementability focused on three
domains: acceptability, fidelity, and feasibility.

Results: We identified six key themes highlighting barriers to changing prescribing practices, with
patient pressure and specialist recommendations having an impact on the effectiveness of aca-
demic detailing. Despite challenges, primary care physicians described appreciation of direct
interaction with evidence-based practices and reported usefulness, effectiveness, and further
need for academic detailing.

Conclusion: This study highlights the complex dynamics involved in implementing healthcare
interventions and provides valuable insights for enhancing strategies directed at improving anti-
biotic prescribing practices. Specifically, our findings emphasize factors influencing behavior
changes in physicians’ antibiotic prescribing. The authors advocate for a collaborative approach
involving community and hospital-based professionals to provide tailored guidance and address

questions, ultimately improving prescribing practices.
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Introduction

Acute upper respiratory tract infections and
acute bronchitis (ARI&AB) are the most
common reasons for outpatient physician
office visits and inappropriate antibiotic
prescribing in adults, which is particularly
relevant in the era of COVID-19." Studies
show that more than 90% of antibiotic pre-
scriptions are made in the community set-
ting, with up to 50% of those for ARI&AB
being unnecessary.'* This contributes to
the increase in antimicrobial resistance
(AMR), which has led to a 16% rise in
annual European AMR deaths from 2016
to 2019.* Additionally, yearly reports
from the European Centre for Disease
Prevention and Control (ECDC) and
World Health Organization (WHO)
Regional Office for Europe indicate that
resistance to antibiotics is more common
in southern and eastern Europe, where anti-
biotic use per person is greater than that in
northern Europe.® For instance, the use of
antibiotics in Southern European countries

is approximately three times higher than
that in Scandinavia and the Netherlands.’

Combating antibiotic-resistant bacteria is
crucial, and improving antibiotic prescribing
practices in healthcare settings is a key com-
ponent in this effort.” Antimicrobial stew-
ardship programs (ASPs) aim to ensure the
judicious use of antimicrobials and improve
patient outcomes, reduce the spread of resis-
tance, prevent deaths from resistant infec-
tions, and reduce healthcare costs.®>? Most
ASP teams (A-teams) comprise an infectious
disease physician, a clinical microbiology
physician, and a clinical pharmacist.>'°
Clinician-focused ASPs such as those involv-
ing audit feedback with peer comparison,
academic detailing (AD), and clinician com-
munication training, have been shown to be
effective in reducing unnecessary antibiotic
treatment of ARI&ABs.!" Additionally,
these programs promote evidence-based
and internationally-standardized optimiza-
tion of antimicrobial use.'?

AD is an educational outreach method
in which peers, colleagues, or opinion
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leaders including other clinicians and phar-
macists, have one-on-one meetings with
prescribers, providing them with the latest
evidence-based information on commonly
used drugs. This helps facilitate changes in
antibiotic prescribing practices."”> AD for
acute respiratory tract infections has been
successful in improving antibiotic prescrib-
ing in Norway, Saudi Arabia, and the
United States, leading to increased safety
and savings."*'® For this reason, AD is
one of the main antimicrobial stewardship
strategies recommended in the international
literature for improving prudent antibiotic
use.!” Additionally, studies show that AD is
suitable for keeping primary care physicians
(PCPs) up-to-date and that PCPs welcome
future AD visits.'®!”

Currently, there is a scarcity of research
on the effectiveness of ASPs in improving
prudent antimicrobial use in Southeast
Europe, including during the COVID-19
pandemic.”®  Although clinician-focused
ASPs have been successful globally, it is
unknown whether AD programs would be
accepted and useful in Southeast European
countries such as Croatia. Furthermore,
which ASP interventions are appropriate
and feasible in this area remains unclear,
as do the potential barriers to AD
implementation.

Given the increasing concerns about
unnecessary patient exposure to broad-
spectrum antibiotics, trends in antimicrobi-
al resistance patterns, and associated costs,
the aim of this study was to investigate
PCPs’ perspectives on usefulness, attitudes,
and perceived barriers and facilitators to
one-on-one education via AD intervention
provided by an A-team for ARI&AB. By
understanding the acceptability and effec-
tiveness of such intervention, it will be pos-
sible to develop future strategies for safe
and prudent antibiotic use, address care
gaps, and promote changes in practice in
Croatia as well as in other countries.

Methods

Our prospective study was part of a larger
investigation on AD in Croatia. We
recruited PCPs in Koprivnica-Krizevci
County on a voluntary basis. The AD pro-
gram aimed to improve antibiotic prescrib-
ing during April 2020. The A-team,
comprising infectious disease physicians,
clinical microbiologists, and clinical phar-
macists, conducted a regular ASP at
Koprivnica-Krizevei ~ County  General
Hospital. With that experience, they devel-
oped educational materials tailored for pri-
mary care settings to be delivered in a
30-minute AD visit. The intervention also
involved the distribution of educational
materials, including posters for PCPs’ prac-
tices and patient-friendly brochures that
emphasized prudent antibiotic use. The
AD intervention was provided once to
each PCP who agreed to participate. AD
sessions consisted of a face-to-face meeting
that included sharing of data on local anti-
biotic consumption and antimicrobial resis-
tance data, research evidence on the
consequences of imprudent antibiotic use,
national and international guidelines, and
examples of improved prescribing through
teamwork  with patients and their
families.”"

In this study, qualitative research meth-
ods were applied, using a theoretically
informed approach based on the conceptual
framework of healthcare intervention
implementability. This framework outlines
factors that influence adoption of health
interventions in routine practice, divided
into five domains: acceptability, fidelity,
feasibility, scalability, and sustainability.?*
We focused on the acceptability,® fideli-
ty,*® and feasibility?’ of AD intervention,
which are crucial in the early phase of inter-
vention development. Scalability and
sustainability are dependent on these
pre-conditions and should be re-evaluated
as the intervention is implemented in
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diverse populations or settings.”* The study
adhered to the consolidated criteria for
reporting qualitative research (COREQ)
guidelines.*

Interview guide development

The research team, comprising experts in
clinical pharmacy (DKP), infectology
(VM), clinical microbiology (VJP), primary
care (APA), university research clinical
pharmacy (DKP), and a health services
researcher (MK), developed a semi-
structured interview guide (see Additional
file 2). The guide was designed based on
three domains of the healthcare interven-
tion implementability framework: accept-
ability, fidelity, and feasibility. The
questions explored PCPs’ views on the use-
fulness of AD, their attitudes toward AD,
and their perceived effectiveness of AD
intervention as an ASP. The investigated
aspects of the domain fidelity included
adherence to guidelines after AD interven-
tion, likelihood of recommending the inter-
vention to other PCPs, and potential for
intervention repetition. Feasibility concerns
were addressed, such as operational issues
for AD implementation in everyday practice
and any impact on PCPs’ practices. The
interview started with open-ended questions,
with subsequent follow-up prompts. A pilot
test was conducted among three PCPs, two
of whom were not part of the study, to
ensure comprehension, clarity, and content
validity of the questionnaire.

Ethical approval statement and consent
to participate

This study was reviewed and approved by
The Regional Ethical Committee for
Medical and Health Research Ethics for
Outpatient Clinics of Koprivnica-Krizevci
County (reference number 2137-16-5266/
2021; 28 September 2021). All methods
were carried out in accordance with

Declaration of Helsinki and national rele-
vant guidelines and regulations. Written
and/or verbal informed consent was
obtained from all participants depending
upon whether the interview was conducted
in person (written and verbal) or by tele-
phone (verbal).

Recruitment and data collection

Selective recruitment for the study occurred
between 1 September and 30 November
2022. All 16 PCPs from Koprivnica-
Krizevei County, Croatia who participated
in a previous AD study were contacted.
Qualitative interviews were conducted one-
on-one by telephone or at each PCP’s clinic
by a researcher (DKP) with qualitative
research and AD experience. The study
overview and sample questions were
explained; with verbal consent, interviews
were audio recorded and transcribed anony-
mously. The sample size was determined
upon reaching theoretical saturation, mean-
ing that no new information was obtained
from additional interviews. Transcripts were
offered for review, but all participants
declined owing to time constraints. Data
were securely stored at the General Hospital
“Dr. Tomislav Bardek” Koprivnica. No
compensation was provided to participants.

Data analysis

Two researchers (MK and DKP) conducted
the analysis using an inductive approach
based on reflexive thematic analysis, as pro-
posed by Braun and Clarke.*® The six-
phase analysis framework was followed.
The researchers familiarized themselves
with the data by reading and highlighting
key points. Codes were generated collabo-
ratively, labeling data extracts and identify-
ing patterns. Discussions and re-readings
were carried out to refine the codes until
all relevant data items were included. The
themes were defined and a report was
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written. Owing to a manageable data
volume, Microsoft Word was used for the
analysis. The results were then mapped to
the domains of acceptability, fidelity, and
feasibility in the conceptual framework of
implementability of healthcare interven-
tions. PCPs’ details were de-identified such
that participants could not be identified in
any way.

Results

Of the 16 PCPs contacted, 14 completed the
interview and were included in the analysis.
Demographics, employment status, and
location of PCPs’ practice are presented in
Table 1. Regarding the reasons for declin-
ing to participate in the interview, one PCP
expressed a lack of interest and the other
was on long-term sick leave. Only female
physicians agreed to participate in the
study. Participants had practiced for an

average 27.9 (standard deviation 11.9)
Table I. PCPs’ demographic information,
employment status, and location of practice
n (%)
Sex
Female 14 (100)
Race and ethnicity
White 14 (100)
Age range, years
25-34 2 (14.3)
3544 3 (21.4)
45-54 2 (14.3)
55-64 5(35.7)
65-75 2 (14.3)
Employment status
Full-time 14 (100)
Location of practice
Urban 10 (71.4)
Suburban 2 (14.3)
Rural 2 (14.3)
Years in practice n (standard
deviation)
Mean 27.9 (11.9)

PCP, primary care physician.

years. Ten PCPs refused audio recording,
so notes were taken. Interviews ranged
from 20 to 40 minutes, averaging 30 minutes
in length. Six themes were identified within
the domains of acceptability, fidelity, and
feasibility. Information and representative
quotes for each theme are presented in
Table 2.

Acceptability

Theme |I: Usefulness of AD as an ASP. The
interview started with questions about
PCPs’ antibiotic prescribing practices and
changes since graduation from medical
school. Most PCPs reported making
changes with experience, but three said
they had strictly maintained the same prac-
tices since graduation. One PCP was in the
process of gaining further experience, and
another did not specify a reason.

All PCPs agreed that the AD interven-
tion was appropriate and useful for improv-
ing their practice. They discussed how
participating in AD provided them with
knowledge about the widespread issue of
AMR in their community, which changed
their attitude toward prescribing practices.
They noted that this information was not
available from other resources they had
used previously. PCPs valued the clear
explanation in the guidelines for practically
treating ARI&AB, which was specific to
their local practices. They also appreciated
the focus on raising awareness about pru-
dent antibiotic use as part of the AD
intervention.

Before academic detailing, I knew about
AMR, but I was not aware that AMR was so
widespread in our county and that made me
even more careful about what I am prescrib-
ing (PCP #2).

Factors that have made me stringent in
antibiotic prescribing after AD include data
on local antibiotic resistance patterns, rec-
ommendations from a microbiology special-
ist—such as in the case of a chronic wound



Journal of International Medical Research

(panunuod)

(T# dDd) usyo uaddby 10u saop siy1
0s ‘Ajjpuonpi A1aA sonoiqnup aqusaId | Ing “dR0IGRUD
ay1 dois | ‘93upJ 3dUBI3Ja4 BY1 PISUI AUD SIADW
Aiopwiwpyur Y1 4o d1noIGRUD UD 0] D3I J0U PIp
wanpd ay1 WY1 Moys s1s33 A10ipioqpy Jj “Suiqudsaid
21101gUD U0 UOISP3P D pIng aw dfay ubd A3y "s1s92
Aio3p10qp) 43y1n) Sutiapio papasu Ji pub ‘senpd
Jo snp1s [pojuIp a1 uo paspq apap 01 Ajsnolo
-3u asow Suikn wp | ‘[qy 49Yp] Inq ‘upjd 4D3P D 10N
(S1# dDd) wow
-1pa41 dnoIqnup Jo pfal) Y1 Ul SUSWJOJASP USLIND
pup “(sanoignup a4inbai j0u s90p 1YL GOMS punom
21U0JY> D Jo 3SDD dY3 Ul D ydns) 1sipidads ASojoi1q
-001W D W04 SUONDPUSLULLIOISI ‘SUISNIDG 92UDISISAU
21101GIUD [D0] U0 DIDP dpnpul QY J9Yp Suiquds
-24d d10IgnRUD Ul WISULIS dW SPDW SADY IDY] SI01OD
"(€1# dDd) son0iqnuD Jof uonpdipul UD SuiADy
10U UaYM SuIqLIDSaId 10U Ul 9DUSPYUOI-JBS I0W SADY |
(01# dDd)
9o1o0ad Abphiaas Aw ur sw djay 1pya suonusaiUl
[a@v] yons 110ddns | pup ansuaya.dwiod Aiaa sbm U ‘s3
(6# dDd) s2omop4d Suiquosaid Aw
01 [pRuaNYuI 1S0W 219M YWY uo Suiqridsaid Jo podui
3y pup 340> Aippuodass pup Aipwiud up Agunwwod
[p20] 31 Ut SuIqLDsa4d d1oIGNRUD JO 34NIDU Y] UO SIODJ
‘oW J0J 3|gppUDISIBPUN BJOW SPDL puD PaUID|GXd
3J9M DIYM ‘SauljapIng 1Samau a1 oul y3isul up SUIADH
“(¢# dDd) Suiquosaid
WD [ IDYM IN0GD |NJ2DD 910W UIAS dW SpDW 1DY) pUD
Auno> uno ur ppaidsapim 0s sbm YWY IDY1 IDMD 10U
SDM | INq ‘YWY 1n0gD mauy| | ‘Suljiplap JIWpDID 340Jag

sopoiqnue
aquuasaud o3 Suipap @y Jo ssau
USYM IUSPHUOD-J|3s dJow -9AND3Yd paAldJad
pUE J232143S BJe SO ‘S|eos pue aw J4aA0 8ul
Jea)d> Bupuodau jou a3dsaq -quasaud opoiqnuy ‘g
sonoiqnue

Jo asn juapnud uo saulPpind
PUE ‘92USPIAS U3 ISOW Y3
‘JUSWIUOIAUS [BIO] 32 Ul YWV

Inoqe s3oe) 3uipJaedad adudld dSy ue
-adxa pue a3pajmou| ured sddd se V Jo ssaujngesn ‘|

AMqeadadde

JO Sl Jomawe.y
[ed139.409Y3 8Y3 UO paseq
Aiqeadendy

sajonb a|dweg

uoneue|dx3 sway |

1daduo)

‘lopow [emydaduod ay3 uiyam sdiysuonejad pue sawayl payiIuap| g djqeL



Kuruc Poje et al.

(penunuod)

(€ 1# dDd) wawyindap Aouadiows ay1 sp yons
sanpads 4ay1o wodf subisAyd Jo uonponps Upaf 1ad
s3I} 0M] 0 dUO DId0] SIYI UO $INID3| dAI| ‘UONIul
[DJIA Jo 24DD-J|3s 10J Op 01 IDYM puD SINOIGRUD D]
01 9ADY 10U S0P dYs/ay Aym uo spuanpd JoJ s19ypa 4odpg
(€ dDd) wd 7 pup | udamiaq 9jquipxa
10J 943y ||D 34D M UIYM SYIYS d1pIpawIdIUl Ul
240> Aupwiid up siayr0 pup subpisAyd a4p> Aipwid 4a3
-unoA Jo uonpINP3 *SUOIDPUSIWILLIOIAI PISDG-IIUSPIAD
N0 UDYY J3ISD3 Yonw MojjoJ suanDd YdIym pup uonpw
-10Jul paspg-aduapIAR-UOU JO 10| D SDY YDIYM 1aUJaU|
ay1 s wayqod y “swanod Jo uonbonpa ‘sainyd0iq
‘syauow 9 A19A3 WDdI-y UD Woif saIn3| ‘sipadsoy
pup Ayunwiwod sy ul subiisAyd Sunof Jo uonponpg
'pa1padal 9q p[noys Jpjiwis Sujy1aWos Jo Siyl pub sauj|
-aping ay1 01 92udJaypp Aw paroiduwi uonuainul [qy]
“(1# dDd) uonuaasRur [qy]
1D pajuasaid Ajaoiu aiam ypIyM ‘sauljaping 03 Jua4aypp
Suraq anunuod 03 aw pulwas 01 ‘doysyiom D |
aJow ‘sdnoJd [ipws ul SYIUoW 7 | 10 9 A19A3 $31N13] A7
“(§# dDd) apm
-mp Aw pawutjuod 3snf uonuaasaur Qy "240jaq wou)
upjd b 9ADY | sp 93uDyd 30U PIp SIPMMID pup S|Pos Ay
:uosea. SUIMO||0} BY3 10} IOIABYSq
Jay Buidueyd jou pardodad uaquidsaud suo AluQ
(€# dDd) suondusaid dn01quUD UO SUOISIDIP
Sunjpw uaym susenDd 3OUDISISI dNOIGRUD [DIO] UONRD
-I9pISU0D 03UI D] puUD SNORNDD dJow wp | InG ‘Up|d
D32 D 9ADY 30U Op | ‘SulipIdp dIWRpDID Sulogiapun Iy

(uoneonps

jooydsaud “8-9) sSumss

Jay10 uj pue sjeuoissajo.d

9Jed Ya[eay JSYI0 JOj SE [[9M

st sdDd -0} sIseq Jenga. e uo

uonedNpa oy pasN ‘Qy -J9ye
saulaping 01 ddUaJSYpE 191199

asn
spoiqiue Juapnad
JO JuaWdIo)UIRI
Jayainy Joy uon

-USAJIUl UB SE (Y '€

w.nr::_.tOWCOU

adueyD) JnoiAeyag

yyjesH jo aiminsu|

|[euonepN 9yl wouy
dJomawel) ays uo paseg
Aijepy

sajonb s|dwieg

uoneue|dx3

away |

1daduo)

panunuo) ° 3jqeL



Journal of International Medical Research

(panunuod)

"(6# dDd) 2noiqnup paqudsaid ay Jo

AujiqpjipAbun 03 uimo Ja1nPDJNUDW JSLI0UD WOL) SUO

01 >101g1IUD PaqLsald ay1 Suldubyd usaym si 3jduwpbxa

uy “AIDSS323U 10U JI UONDPUSWILLIOSU 3L MOJj0)

10U op | ySnoyyp ‘sonoiqnup 4oj sadnopid Suiqudsaid
Aw aouaniur 01 A1y seAnpIUSsaIdal poNAIDWIDY] ‘S,
:@duanyul ue pajiodad ddd auo Ajuo

(01# dDd) ssupipaw Jo sassp> 4ay10 40} aspI

3Y1 I SD $21101GIUD UO UoNDWIOUI Jo) USLo OS SLI0D

0u op Asyn “Apndy WM ASya 1ym 3qLdsaId 01 Sw

appnsiad 03 Suikiy Ji wayy Jof ynoifip 210w g pjnom

U 940J343Y1 USPIU0D-J|9S 2J0W W IPDW LPIYM

‘uonuaaIdul gy Yysnoayy aspamouy Aw paysatjau

0s|D | "$21301G1IUD dJow 3qLIsaId 01 san3pajjod Awi Jo
3w 23DJN0JUS 10U Op SAANDIUISIGRI [D1INAIDWLIDY] ‘ON

(€4 dDd) uonusasaul qy Sulnp passnosip

am 1py1 3uIqudsa.d dnoignup 4o sauleping [puonpu

3unq pup awWo> UAAS [SaADIUFSIGRI [DIIINIDWIDYJ]

*so1301g1up Jo AujIgpjibAD pup sagplioys uo

uonowuojul yum awod 1snf sy -sonoiqnuo aqLosald
01 SN 3IDANOW 10U OP [SIANDIUSSIIGDI [DIANIDULIDYH]

(01# dDd)

Jpjiwrs Sunpawios 4o uonuasdul [qy] Suipy Aq

$2n01quD Jo asn Juapnid Sulpip3a1 SMaU ULIND MOUY|
01 Suimas uo uadxy aq pinom [sddd 4ayro] bya yuIye |

(S# dDd) supbnishyd mojz) sow yopas ubd noAh

0s ‘YIys a1pIpawiIaaul ino 03 dwod nof 1s988ns pjnom
| (SdDd 49410 01 UONUSAIIUI QY PUSWILUOII P[NOM |) S3A

9DUSPIAD 1S31E| pue sauldpInd
jo uoneusws|dwi Sulureurew
ul sdDd padjpy uonuaalalul qQy

aondead sdDd ul sandes|jod
01 papusWIWOdal 3q 01
Aj931] sI uoneanpa Jejiwis 4o Qy

UOIUBAIRIUI
qay Jeye
saonoeuad 3uiqlids
-a4d spoignue uo
uonowouJd [eonnad
-ewdJeyd jo sdusnpu|

sajonb s|dwieg

uoneue|dxg

away 1daduo)

panunuo) ° djqeL



Kuruc Poje et al.

(panunuod)

(o#
dDd) 2noiqnup ayr Suinunuodsip ul dw 4Ry (IYM
‘SLWpxa ADJ-X 10 qD| |[DUORIPPD J3PIO | ‘SIUINAUIOS
‘uolspap 3fpuonbs b 3ureq 10u dudsap ‘ubIsAyd
34D AIDpU023s D Aq papuswWLLI0dal USYM SI1O
-1qnup 3qusaid sAbmip 1sowp | ‘suanpd woij dins
-s2.4d 01 SUIMO USASMOI JSYI0 YDD3 YYUM SSNISIp 9M
9gnop uj uaym os dw sdfpy ‘e4pd Aipwiud ul uswuos
“IAUS Y4oM AW Wo4f 2A1DISF00D pUD SANDIIUNWILLIOD
A13A 31D oym ‘sandpajjod yuMm Jay150) UODUIGUIOD
340> Auppuodas siyj -1s41f 10 U In0gp U3y A1dA Suisq
10U ddsap poMODIG SDM UONUSAIDIUI QY Y2 IDYL P |
“(b# dDd) uononus Jo puny siyr ur 3q o1 YroYip
SI 11 {jpuonp. 30U Si Siy1 Y1 SuIMouy| dUGsap SINOIGIUD
9quDsa.d pup a4nssaid Japun ul dAIS | SIWINSWOS
ng "9dIAIS po0S D SI SIYI pUD ‘UORUIAIRIUI QY
Sulnp pajuasaid spm IDY3 92UBPIAS 40 SAUYBPINS Sy Ul
PapUSLILLIO3. J0U S| U SD SJ0IGRUD 3qL1s3Id 10U Op
| SSWIBWOS” * J0U J0 UOIDRJUI [DLIRIODG 03U O[IAIP
[Im 2an11d po1ulp sauanpd b Ji 93s 01 J|Gp 10U WD |
pup Suiwod s puaxeam aya Ji Aupnoiipd pup ‘syuanpd
woJj 24nssaid ‘suoadins sp yons subpisAyd 2>

Aippuodas wou) suonbpuawiiodas Aq os|p g UoRUSA y1oq
-19ul QY ay1 Aq paafp aup sadnopad 3uiquasaid Ay JO UOREBUIqUIOD B 10 ‘SsIfeld
‘(1# dDd) 3jpupy 01 ymoifip AiaA si uononis 1Y} -ads aJed YI[eay Jayl0 Woly
ur uanpd ay1 wou) 2inssaid dy1 SD UOISIAP [DUOINDI SuoEpUSWIWOIA ‘dunssauad va:cm_n_ Se paJdAlPp
D 3uraq 10U dUdsap Sl [pIdSOY D 3D PapUILLO juaned A|[eadsa ‘uonuaAILIUl 9Q UBD UONUIAJIIIUI
-394 U93q Sby 1DYM 3qLDSaIG SADmMID 1sowD | ‘Duin Qv Sunuswsajdwi o1 JsLiIeq 3yl YdIYym 01 JUIXd
aApY 10u op | Ji Apadsy sisyppads pudsoy wouf B sjuasaJdad sawnawos pue ay 3unusws|dwi a3 :uoneuswa|dwi
SUOIDPUBILLIOdAI pUD SUANDJ Wo.) 2inssaid 2.p uon saonoeud Buiquinsaud sdDd Joj} sJaliieq JudaW 10} uonIUdp UO paseq
-UaAIUI QY 491D [puonpa Suleq ul si3LIDq 1595819 Ay | SID9)JE JUSWIUOIIAUD SUDJIOAA -UOUIAUD SUDJIOAA °§ Aipiqiseaq
sajonb s|dwieg uoneue|dx3 sway | 1daduo)

panunuo) ° 3jqeL



Journal of International Medical Research

10

(penunuod)

3Y1 YuMm U [042u0> 03 9SpuDW 34D AW Ul 343y IM
nq “uppx0foidd> 9quIsaId 01 paripIs osip dAbY A3y
‘Suiyifians uo) unAwppulp aquosaud Asyr Onoignup
sy Jo 98p1I0Ys D dADY aM USYM ‘MoN “Sulyihions
1sow|b 10J ADPIXOWD-0> 3qL1said oym ‘subpishyd
swpdap Adouadiaws pup suoasins I sanypPds
1310 wouf subpisAyd Sunod sp yons ‘suppisAyd Sunof
s1 wiyqosd 81q y "uonUIAIRUI Y Y3 Ul pauoRuIW
90U3PIAS 10 SauldpIng ayp 01 SulpJoddD J0U SI U IDYD
Suimous| dudsap ‘Spunom pagdajul o SUOIPUOD 3G
[DLI215DQq SNOLIDA 10J SD ons awpdap Aouagiawa
aY2 WoJj suoIDPUIILL0IAI 01 SUIMO $110IGIUD JO 10[ D
9qL2sa4d | sawi Jay10 b Inq ‘sa1101G1uD Aup qLsa.d
10U Op | ‘BWiN SADY | J| "UORDNYS SY1 UO SPUSdap ‘s34
(T# dDd) [nJssa20ns 210w UIAS UORUIAIUI
gy pw pinom ydiym 9onopid AbpAias ui s1sa1
24p> Jo 1104 Jo 3P| D ppD 01 3jI| PJNOM | ‘0S]y "9213D.d
ApbpAisars Aw j0u s 3] ‘uonpnys Aipuipiopiixa up si syl
1nq ‘$21101G1UD JO UORDIBUIS JBYIOUD 3GLSAI] 01 SADY
9M 0S ADPIXOWD-0 SD LoNS ‘$2130IqUD Jo saSp1I0YS
9ADY OS[D dM ‘UONRDNYS JUILIND YR Ul Ing "swdIDpd
wosf 2anssaid si ydym 4a1upq 3iq auo 1snf SADY | Uiy |
:sooiqyue jo sadelyioys
(¥ 1# dDd)
awi Jo | pub ‘@4pd> Aippuodas wiol) suonbp
-Uswiwodas ‘suanpd woJ) 2inssaid a4p [UORUIAIIUI
qgy 43yp] asn onoiqnup wspnid 01 siaLIDq 1535319 Ay |
“(1'1# dDd) uonuaa
-1l QY 49Yp 3uiqusaid [puonpJ 03 J31Dq 159351q
ayz sw Joj st suanpd Aubw 001 Jo asnbdaq awin Jo D7
:awi Jo e

sajonb a|dweg

uoneue|dx3

away |

1daduo)

penunuod ‘g d|qeL



Kuruc Poje et al.

(panunuod)

"(91# dDd) IIp 10 ¥ IN0GD PauIdU0D

20U wWp | Ing "apnump Aw mouy Ady1 sp sonoiqnup

01 paIpjaJ 10U SANSSI JY10 YUM dW 0] 3PDG dUI0D
sAbmip Asy] “wiayr aqudsa.d 0u op | Ji sonoiqRUD
Suryjaas sqod 4ay10 01 03 spuanpd Aw Y1 3IDMD OSD
wp | *s9o1opid Suiquosaid snosodl Aw Suiuipjuipw
u1 yopoiddp Aw pawutjuod uonuaAsul QY pub SuGpY
8uiquosaud 9jqisuodsas Aw Jo aiomp a.p [sauanpd]

ayJ .wu.BUULQ Aw uo UUQE.‘ 9yl Inoqp palliom jou wp |

“(¢# dDd) wom Asup Ji sddd 4ay10
wo.) sonoiqrup x9as 03 ubd Asyz pup ¥ 03 pasn aunb
a.p sanpd Ay ‘uonuaAsiul Qy ay1 49p Suiqudsaid

ul 423o11s dWD33q | JI UdAS 221opId Aw uo P
32 1n0gD pauIIdU0d 10U WD | *Aj24Dd A1aA Aian ul anS |
"WdY) YUM IJuod 03ul Wiod 30U Op | 0S IDYL JO UDMD

3.p spuanpd pup Suiqusaad dnoiqnup ul 1L3s dunb wo |

(01#dDd) AppIxowp-0> Jo sasprioys
pup ‘awn Jo >ppj ‘spuanpd woif .nssaid [a4p uon

-uaasul gy Jo uonpruswaidwi 01 sIaIDq 1595519 ay] ]

(€# dDd)
3 9quasald 03 aapy [suppisAyd a1p> Aipwiid] os “Aoow

-ipyd Ayunwiwod b wo. pamo.ioq Appasp—isipi>
-3ds 24p> Aippuodas b 4o aipd> Aippuodas o Aipwind
ur uawindap Aouadiows oy wolj 4ons| 38Ipyd

-sip ay1 01 SuIp102oD—aApy Ady Ji 42381 uaAS SI W)
-qoid 3y ‘papuswiiodad spy uawiipdap Aouasiows
[pudsoy o wodf ubpisAyd ayr wy1 Suiyrwos aqLS
-21d .uop am Ji spuanpd yum samyndilfip Jo 10 b aaby
M pup saulaping ay1 01 SulpJoddD 10U SI SUORDNYS
asayy ul uppxopjoidy ‘uondadjur 4 [-gIAQD 40 uondajul
1043 Aapunin aoj auipA>Axop yum 1ay1a301 upDxoloidd
aqusaud Aayy ‘pudsoy ay1 wou) wpan-y ayr Jo dpy

sopnoiqnue
Suiquinsaud 10u J1 901
-oeud s dDd uo Qv jo 1oedwi

3Y2 In0ge pauJaduod 3uldq 10N

saonoe.d

3uipae3au suuad

-Uod ,SdDd UO UONUDA
-193ul QY jo edw) ‘9

sajonb a|dweg

uoneue|dx3

swsy |

1daduo)

panunuo) °g 3jqeL



Journal of International Medical Research

12

‘ueIsAyd aued Auewiid god ‘weaSoud diyspiemais [eIGOIDIWNUE (S DIUBISISAI [BIODIWNUE ‘Y ‘Suljiersp dlwspede ‘Qy
70T “Ie 319 "W 21 jo Anjiqeauswisjdwil jo ddomawedy ay3 Suisn Joy uejd s|dwexs ue uo paseq sl 9|qel 3y | PION

(asn ono

-Iqnue juapnud Jo Juswad.Io)

-ula. J3YaIny 10} UOIIUDSAIRIUI

ue se Qy) € Sway L uiyum av jo Aujiqe

passedwodus s| 1deduod sy -UlBISNS JO SM3IA SdDd Ajigeureasng

(av 3unuswsidwi Joy susu

-Jeq JUBWUOIIAUD SUDJIOM)

G awdy pue (dsh dno

-1qnue juapnJid Jo JuawWad.I0}

-ufaJ JaYainy 10} UONUSAIDIUI

ue se Qy) € dwdY L uym av jo
passedwodua si 3daduod siy | A1j1qe[EdS UO SMBIA SdDd

“(T1# dDd) siyr ur wawAjoAul
9AIOD JI3Y1 pUD 3sn dnoiqnup wapnid Jo aoupy
-lodwi a1 puplsIspun 4a119q 03 SwaNDg J0) pausisap
os|p 3q pjnoys uonponpa [uonuaAsarul qy] Jo puny
SIyJ "21n0I1qnuD up SUnjaas 2JaYyMasfe 03 pup sd10Iq
-nup 138 10u pip Aoyr Aym Jo Suipupisiopun up by
0u op Jjis swenpd ‘Suluip|dxs 031 pIIDIIPIP W puD
140JJ5 Jo 10| D 9udsap WY1 SI SW SUIOU0D A|D3J IDYAA
"[9211504d Aw uo PDdWI By U0 pauIddU0I] J0U WD |
SOWIRWOS puUD SaA sawnLWOs ‘Uonpnys syl uo spuadaq
:uonenls
ay1 uo 3uipuadap ‘usdduod pariodad dDd auo AluQ

sajonb s|dwieg uoneue|dx3 away 1deduo)

panunuo) *7 d|qeL



Kuruc Poje et al.

13

swab that does not require antibiotics—and
current developments in the field of antibiotic
treatment (PCP #15).

Theme 2: Antibiotic prescribing over time and
perceived effectiveness of AD. PCPs embraced
the challenge of setting clear goals, aiming
to be more stringent in their antibiotic pre-
scribing decisions. Over time after AD,
most PCPs reported effective rational pre-
scribing owing to increased knowledge, an
improved decision-making process, and
greater self-confidence in not prescribing
antibiotics.

Not a clear plan, but [after AD] I am
trying more rigorously to decide based on
the clinical status of patients, and if needed,
ordering further laboratory tests. They can
help me guide a decision on antibiotic pre-
scribing. If laboratory tests show that the
patient did not react to an antibiotic or the
inflammatory markers are inside the refer-
ence range, I stop the antibiotic. But I pre-
scribe antibiotics very rationally, so this does
not happen often (PCP #2).

After undergoing academic detailing, I do
not have a clear plan, but I am more cautious
and take into consideration local antibiotic
resistance patterns when making decisions
on antibiotic prescriptions (PCP #3).

One PCP noted that AD intervention
only confirmed her knowledge and current
practices.

Fidelity

Theme 3: AD as an intervention for further
reinforcement of prudent antibiotic use. PCPs
improved their adherence to guidelines
after AD intervention and stressed the
importance of one or two lectures per year
on maintaining restrictive antibiotic pre-
scribing. They also highlighted the need
for education among primary and second-
ary care colleagues, undergraduate stu-
dents, preschoolers, school children, and

patients. Written materials were suggested
for further support.

Live lectures every 6 or 12 months in small
groups, more like a workshop, to remind me
to continue being adherent to guidelines,
which were nicely presented at [AD] inter-
vention (PCP #1).

Most PCPs agreed to recommend anoth-
er AD intervention for colleagues from
their practice, but two were unsure.

I think that [other PCPs] would be keen
on getting to know current news regarding
prudent use of antibiotics by having [AD]
intervention or something similar (PCP #10).

Theme 4: Influence of pharmaceutical promotion
on antibiotic prescribing practices after AD
intervention. Most PCPs reported no influence
from the pharmaceutical industry regarding
antibiotic  prescribing. AD intervention
helped them stay up to date with the guide-
lines and ensure optimal patient care.

No, pharmaceutical representatives do not
encourage me or my colleagues to prescribe
more antibiotics. I also refreshed my knowl-
edge through AD intervention, which made
me more self-confident; therefore, it would
be more difficult for them if trying to per-
suade me to prescribe what they want.
Actually, they do not come so often for infor-
mation on antibiotics, as is the case for other
classes of medicines (PCP #10).

Only one PCP reported an influence:

Yes, pharmaceutical representatives try to
influence my prescribing practices for antibi-
otics, although I do not follow their recom-
mendation if not necessary. An example is
when changing the prescribed antibiotic to
one from another manufacturer owing to
unavailability of the prescribed antibiotic
(PCP #9).

Feasibility
Theme 5: Working environment barriers to

implementing AD. Despite its practicality
and high acceptance, PCPs acknowledged
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that the work environment can influence
their prescribing practices. PCPs reported
that they sometimes yield to patient pres-
sure or recommendations from other
healthcare specialists or a combination of
both. After the AD intervention, PCPs
also identified lack of time as a barrier to
adhering to prudent antibiotic prescribing.
As for challenges, three PCPs mentioned a
shortages of antibiotics, and one mentioned
a lack of point-of-care tests.

1 think I have just one big barrier, which is
pressure from patients. But in the current sit-
uation, we also have shortages of antibiotics,
such as co-amoxiclav, so we have to prescribe
another generation of antibiotics, but this is
an extraordinary situation. It is not my
everyday practice. Also, I would like to add
a lack of point of care tests in everyday prac-
tice, which would make AD intervention even
more successful (PCP#2).

Theme 6: Impact of AD intervention on concerns
regarding PCP practices. Almost all PCPs
expressed confidence that the AD interven-
tion reinforced their responsible prescribing
habits.

I am not worried about an impact on my
practice. [ Patients] are aware of my respon-
sible prescribing habits and AD intervention
confirmed my approach in maintaining my
rigorous prescribing practices. I am also
aware that my patients go to other PCPs
seeking antibiotics if I do not prescribe
them. They always come back to me with
other issues not related to antibiotics as
they know my attitude. But I am not con-
cerned about it at all (PCP #16).

Only one PCP reported an occasional
concern:

Depends on the situation, sometimes yes
and sometimes I am not [concerned about
the impact on my practice]. What really con-
cerns me is that, despite a lot of effort and
time dedicated to explaining, patients still do
not have an understanding of why they did
not get antibiotics and go elsewhere seeking

an antibiotic. This kind of [ AD intervention]
education should also be designed for patients
to better understand the importance of pru-
dent antibiotic use and their active involve-
ment in this (PCP #12).

PCPs’ views on the scalability and sus-
tainability of AD in the Croatian healthcare
system were not explored in depth and are
encompassed within the domains of fidelity
(themes 3 and 5) and feasibility for scalabil-
ity (theme 5).

Discussion

Our study aimed to explore the views of
PCPs regarding implementation of AD as
an ASP in Croatia with respect to useful-
ness, attitudes, and perceived barriers and
facilitators to changing prescribing practi-
ces, including during the COVID-19 era.
We found that pressure from patients and
recommendations from hospital specialists
were the main barriers to AD implementa-
tion. Despite challenges, PCPs appreciated
the direct interaction and evidence-based
practices promoted in AD, suggesting its
potential to reduce inappropriate antibiotic
use and combat AMR. This study under-
scores the importance of personalized inter-
action with experts to address knowledge
gaps and promote responsible antibiotic
use. However, our study was focused on
PCPs’ opinions and attitudes and lacked
objective outcomes. Further research is
needed to assess the effectiveness of AD in
reducing inappropriate antibiotic prescrib-
ing and improving patient outcomes.

The impact of COVID-19 on the diagno-
sis and treatment of ARI&AB is a crucial
consideration in the context of this study. It
also underscores the need for ongoing
research and investigation into the intersec-
tion of infectious diseases and AMR. The
COVID-19 pandemic has substantially
altered the diagnostic process for these dis-
eases owing to the overlap of symptoms
with COVID-19, potentially impacting the
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accuracy of diagnoses and treatment deci-
sions.*'>* This may lead to challenges in
distinguishing between COVID-19 and
other respiratory illnesses as well as the pos-
sibility of misdiagnosis or delayed diagno-
sis.** The weighted-incidence syndromic
combination antibiogram could be used as
a tool to combat these difficulties, including
AMR. Because this approach considers the
body site from which the organism is recov-
ered, it gives a weighted susceptibility to all
organisms causing a specific infection-
related syndrome.>> This may comprise a
part of AD, if available, with an A-team
ensuring the dissemination of syndromic
antibiogram results among healthcare pro-
fessionals. As such, it is essential for health-
care professionals to remain informed
about the latest diagnostic protocols and
guidelines and to collaborate with infec-
tious disease experts (such as an A-team)
to ensure the most accurate diagnoses and
treatments. Furthermore, this study high-
lights the importance of developing and
implementing adaptive strategies for
addressing the growing threat of AMR,
considering the constantly evolving land-
scape of infectious diseases. For instance,
evidence-based behavior change techniques
that emphasize the importance of health
consequences have been shown to be effec-
tive in improving prescribing practices,
especially when targeting individual physi-
cians rather than larger groups or institu-
tions.>**” We recommend repeating and
evaluating these techniques at least once
or twice per year, as suggested by the
PCPs in our study, to assess the sustainabil-
ity of AD. Furthermore, regular AD
interventions can also increase PCPs’ self-
confidence in resisting patients’ demands,
which was identified as a leading driver of
inappropriate prescribing in our study as
well as in other studies.*®*® Future research
should examine how our AD intervention
can be scaled up, as it is shown to increase
PCPs’ confidence in using their clinical

judgment for prudent antibiotic
prescribing.

Additionally, it may be important to
consider the potential impact of COVID-
19 on patients’ demands for antibiotics
because patients may be more likely to
request antibiotics out of fears related to
COVID-19. Consequently, it may be bene-
ficial to include evidence-based behavior
change techniques that address patient
demands in addition to those emphasizing
the importance of antibiotics’ health conse-
quences. The approach to tackle AMR is
relevant but the impact of COVID-19 on
the diagnostic process and patients’ behav-
ior toward antibiotics should also be
considered.

Among others, fear of complications and
insufficient knowledge about ARI&AB are
important factors that contribute to inap-
propriate antibiotic prescribing.>**° In our
research, we found that PCPs do not fear
complications of ARI&AB but rather that
hospital physicians recommend antibiotics
owing to fear of these complications. To
overcome this challenge, improving educa-
tion and knowledge could have a large
impact on reducing unnecessary antibiotic
prescribing. PCPs should be provided with
facts regarding the rarity of ARI&AB com-
plications compared with the frequency of
antibiotic-associated adverse drug events.
For instance, the number needed to treat
to prevent one serious complication is
more than 4000, whereas 19.3% of all emer-
gency department visits are related to drug-
related adverse events.**** This informa-
tion can have an important impact on
reducing unnecessary antibiotic prescribing.
In addition to improving education and
knowledge, regular AD intervention can
also help reduce the number of recommen-
dations for antibiotics from hospital health-
care specialists and increase PCPs’
confidence in using their clinical judgment
for  prudent  antibiotic  prescribing.
Supporting  approaches  that  target
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changing these factors can help overcome
the challenge of inappropriate antibiotic
prescribing for fear of complications and
insufficient knowledge about ARI&AB.

In addition to the factors mentioned
above, our study also aimed to explore
other potential drivers of inappropriate
antibiotic prescribing. Interestingly, we
found that PCPs are not concerned about
losing patients or receiving encouragement
from the pharmaceutical industry. This is a
crucial finding because these factors are
often mentioned as potential drivers of
inappropriate antibiotic prescribing. The
lack of concern about losing patients may
indicate that PCPs prioritize the health and
well-being of their patients above all else.
This finding is reassuring as it suggests
that PCPs are not motivated by financial
gain or personal interest when making deci-
sions about antibiotic  prescribing.
Similarly, the lack of concern about receiv-
ing encouragement from the pharmaceuti-
cal industry suggests that PCPs are not
influenced by external pressures or incen-
tives to prescribe antibiotics. This finding
is of interest because the pharmaceutical
industry has been known to engage in mar-
keting practices that promote the use of
antibiotics, even when they are not medical-
ly necessary. These findings have important
implications for efforts to reduce inappro-
priate antibiotic prescribing, suggesting that
interventions targeting changes in PCPs’
attitudes and behaviors may be more effec-
tive than interventions focused solely on
external factors, such as financial incentives
or marketing practices.

Antibiotic shortages is an issue that has
been increasingly reported by healthcare
providers in recent years.**** Although
only a few participants in our study
reported this as a problem, it is important
to acknowledge the potential impact of
shortages on irrational antibiotic prescrib-
ing. Because antibiotics are the medication
most affected by shortages, substitution

remains a leading strategy to mitigate this
issue. However, this strategy carries several
risks, including the potential for AMR and
suboptimal health outcomes.** To address
this issue, it is important to provide educa-
tion and training to healthcare providers,
such as via AD intervention, to ensure
that appropriate prescribing practices are
followed even in the context of shortages.
This could include strategies to optimize the
use of antibiotics, such as limiting their use
to patients who truly need them and using
narrow-spectrum antibiotics whenever pos-
sible. Additionally, it may be necessary to
explore alternative strategies to manage
infections in the context of shortages, such
as using non-antibiotic therapies or infec-
tion prevention and control measures to
reduce the spread of infection. Addressing
the issue of antibiotic shortages and ensur-
ing that healthcare providers have the tools
and knowledge necessary to make informed
decisions about antibiotic prescribing can
help mitigate the potential harms associated
with antibiotic shortages and ensure that
patients receive the appropriate care they
need.

Future research should focus on design-
ing educational programs using AD as a
strategy for mitigating AMR, which can
assist policymakers in creating an environ-
ment that fosters prudent antibiotic use.
AD can provide personalized interaction
with experts in the field, which can help
address any uncertainties related to the
diagnosis and treatment of ARI&AB, espe-
cially within the context of the COVID-19
era. This approach can also improve com-
munication and information exchange
between hospital and community settings,
which is crucial to ensuring that patients
receive  appropriate  care.**®  Future
research should also evaluate the effective-
ness and sustainability of AD interventions
in different settings and populations and
explore ways to scale up these interventions
to reach more healthcare providers.
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Additionally, researchers should investigate
the impact of AD on patient outcomes,
such as antibiotic resistance and adverse
drug events, to determine the full extent of
its benefits. Overall, AD has the potential to
be a valuable tool in the fight against AMR
and should be further explored and utilized
in educational programs aimed at improv-
ing antibiotic prescribing practices.

Despite its contributions, our study has
several limitations that should be consid-
ered. One of the main limitations is the
small number of PCPs who participated in
the AD intervention owing to the low
response rate and their availability. PCPs
have a heavy workload, making it difficult
for them to participate in non-essential
activities such as research. Moreover, the
PCPs who participated in this study may
be more open to new experiences and
more willing to share their views on pre-
scribing practices than those who did not
participate. Because this was a qualitative
study, we were unable to measure the effec-
tiveness of AD intervention in terms of real
outcomes. To elucidate how to improve
antibiotic prescribing practices, a quantita-
tive study has also been performed, which is
registered on ClinicalTrials.gov with the
identifier NCT05090475. Furthermore, the
geographic specificity of our study, which
was conducted among PCPs in Croatia,
may also limit the generalizability of our
results to other healthcare settings or coun-
tries. However, wusing a qualitative
approach allowed us to gain a deeper
understanding of the subjective experiences
and perspectives of PCPs, which can pro-
vide valuable information for the develop-
ment of future ASPs that are effective and
acceptable in various healthcare settings.

Conclusion

Our study investigated the opinions of
PCPs after AD and their behavioral
changes in decision-making regarding

antimicrobial drug prescription, specifically
in the context of ARI&AB, which is partic-
ularly relevant in the challenging era of
COVID-19. Our findings demonstrate the
potential of AD as part of a broader strat-
egy for antimicrobial stewardship in
improving the quality of broad-spectrum
antibiotic prescribing in primary care. By
promoting evidence-based practices
through direct interactive education, AD
may be an effective intervention to reduce
the negative consequences of inappropriate
antibiotic use on public health and slow the
spread of AMR. However, further research
is needed to determine the effectiveness of
AD in reducing inappropriate antibiotic
prescribing and improving patient out-
comes. Furthermore, continuing education
for both PCPs and other healthcare profes-
sionals is critical to transform the culture of
irrational  antibiotic  prescribing. The
insights gained from our study may
inform the development of future ASPs
and help policymakers create targeted ini-
tiatives to enhance clinical decision-making,
focusing on AD implementation and col-
laboration between primary and secondary
healthcare. Although education itself may
not be a standalone solution, it remains a
valuable tool in broader efforts to address
the complex challenges posed by AMR.
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