
Cultivating global antimicrobial stewardship: linguistic and cultural 
validation of the Australian National Antimicrobial Prescribing Survey 

appropriateness assessment definitions for Portugal
C. Palos 1,2*, C. Ierano3,4, M. J. D. Santos5, I. Leitão6, P. Nogueira1, R. James 3,4,  

J. A. Paiva7, K. Thursky3,4 and P. Sousa1

1NOVA National School of Public Health, Public Health Research Centre; Comprehensive Health Research Center, CHRC, REAL, CCAL, NOVA 
University Lisbon, Lisbon, Portugal; 2Grupo Luz Saúde, Lisbon, Portugal; 3National Centre for Antimicrobial Stewardship, Peter Doherty 

Institute for Infection and Immunity, University of Melbourne, Melbourne, Australia; 4Royal Melbourne Hospital Guidance Group, 
Melbourne Health, Melbourne, Australia; 5ISCTE-Instituto Universitário de Lisboa, Centro de Investigação e Estudos de Sociologia, Lisbon, 

Portugal; 6Unidade Local PPCIRA, Hospital Beatriz Ângelo, Clínica Universitária de Doenças Infeciosas e Parasitárias, Faculdade de 
Medicina, Universidade de Lisboa, Lisbon, Portugal; 7Intensive Care Department, Centro Hospitalar Universitário de São João, 

Medicine Department, Faculty of Medicine, University of Porto, Porto, Portugal

*Corresponding author. E-mail: ca.palos@ensp.unl.pt

Received 23 November 2023; accepted 14 June 2024

Background: Antimicrobial resistance is driven by inappropriate antimicrobial prescribing. The National 
Antimicrobial Prescribing Survey (NAPS) is an Australian-developed auditing platform to assist in the assess
ments of antimicrobial quality by antimicrobial stewardship programmes using consensus-based definitions. 
The NAPS has demonstrated to be transferable to other countries. Its adaptation to Portugal could improve 
knowledge about the quality of antimicrobial prescribing in the country. 

Objectives: To translate, culturally adapt, and validate the Australian Hospital NAPS appropriateness assess
ment definitions of antimicrobial prescribing for Portugal. 

Methods: International recommendations on translation and adaptation of instruments were followed. Two 
panels of experts participated in the process, using Zoom® for discussions and interviews, and Google 
Forms® for assessing vignettes. A native English-speaking person proficient in Portuguese conducted the 
back-translation. SPSS v.28 and Excel® were used for validity calculation. 

Results: The Portuguese version was well accepted, its implementation being perceived as desirable and feas
ible by the experts. Validation process showed a Fleiss’ κ score of 0.483 (95% CI, 0.415–0.551, P < 0.005) for ap
propriateness, and an average agreement with the Australian NAPS team of 0.8 and 0.9, respectively, for 
appropriateness and reasons for inappropriateness. 

Conclusions: The Portuguese version of the Australian Hospital NAPS appropriateness assessment definitions of 
antimicrobial prescribing, the first to be translated from English, was deemed non-inferior to the original, was 
well accepted, considered to be desirable and feasible, and could inspire other countries, particularly other 
Portuguese-speaking countries, to adapt and validate them in their own contexts, reinforcing the possibility 
of transferring NAPS use beyond Australia.

© The Author(s) 2024. Published by Oxford University Press on behalf of British Society for Antimicrobial Chemotherapy. 
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creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the 
original work is properly cited. For commercial re-use, please contact reprints@oup.com for reprints and translation rights for reprints. All other 
permissions can be obtained through our RightsLink service via the Permissions link on the article page on our site—for further information 
please contact journals.permissions@oup.com.

Introduction
Infections caused by antimicrobial-resistant bacteria, a ‘silent’ 
and ‘overlooked’ pandemic, are associated with increased mor
bidity, mortality and costs.1–4 Exposure to antimicrobials is the 

major drive for the emergence of bacterial resistance, a natural 
adaptative process that is at least 30 000 years old.5,6 There is 
a clear need to improve the use of antimicrobials to preserve their 
effectiveness and reduce associated side effects, in line with the 
implementation of the WHO One Health strategy, combining 
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interventions in humans, animals and environment.7 The careful 
analysis of appropriateness of individual antimicrobial prescrip
tions, followed by feedback to the prescribers (audit and feedback 
strategy), is a major component of antimicrobial stewardship 
(AMS) programmes and the most effective intervention to opti
mize prescribing, and is central to gathering qualitative informa
tion about antimicrobial prescribing.8,9

To address the limitations resulting from the absence of a uni
versal definition of appropriateness of antimicrobial prescribing, 
consensus-based definitions and a platform were developed by 
the Royal Melbourne Hospital Guidance Group and the National 
Centre for Antimicrobial Stewardship for the Australian National 
Antimicrobial Prescribing Survey (NAPS). The NAPS is a web-based 
qualitative auditing platform that provides a standardized and 
validated tool to assist hospitals in assessing the appropriateness 
of antimicrobial prescribing practices.10 After two pilot studies to 
evaluate feasibility and acceptance, and identify targets for qual
ity improvement, the NAPS programme is now formally recog
nized as a key AMS activity to support national hospital 
accreditation in Australia and receives government funding to 
help sustain the programme’s clinical and technical support 
and delivery of annual aggregated reports for benchmarking. 
The NAPS is successfully performed in different hospital contexts, 
including public and private, across high- and low- to 
middle-income countries (Canada, New Zealand, the UK, 
Bhutan, Fiji, Malaysia, Papua New Guinea, Timor-Leste and 
Vietnam) and by various assessor types (physicians, pharmacists, 
nurses).11,12

A novel feature of the NAPS is the national and now inter
national uptake of the defined metric of appropriateness. 
Appropriateness differs to guideline compliance, as not all anti
microbial indications have a guideline to assess against. Thus, 
the concept of appropriateness allows for an assessment of 
these clinical caveats, and for wider scalability to other settings 
and countries. The metric was developed by a multidisciplinary 
team of AMS experts and refined over the initial years of the im
plementation of the NAPS based on the plan–do–study–act 
framework for quality improvement.13 An inter-rater study was 
conducted in 2014 with a high level of agreement observed over
all but was higher for compliance than appropriateness, as 
expected.14

Despite the implementation of a national programme with 
regulations, guidelines and indicators regarding antimicrobial 
therapy, Portugal has no standardized definitions of appropriate
ness for assessing antimicrobial prescription quality, resulting in 
heterogeneity of assessments and scarcity of qualitative data 
in this field.15,16

The translation, cross-cultural adaptation, and validation of 
the Hospital NAPS appropriateness assessment definitions for 
Portugal is an important step to prepare for piloting the NAPS 
auditing tool and methodology in the country. Piloting the 
NAPS in Portugal aims to improve knowledge on the magnitude 
of and the reasons for inappropriate antimicrobial prescribing. 
Implementing the NAPS will complement the existing quantita
tive information and, therefore, optimize AMS activities and anti
microbial prescribing.

This study aimed to translate, culturally adapt, and validate 
the Australian Hospital NAPS appropriateness assessment defini
tions for Portugal. Our objective extended beyond mere 

translation, to ensure that the adapted definitions resonate 
with the cultural and clinical context of Portuguese hospitals, 
thereby maintaining the robustness and reliability of the NAPS 
tool in evaluating and improving AMS activities.

Materials and methods
NAPS appropriateness assessment definitions
The NAPS is an online platform that contains the NAPS auditing tool. 
In the NAPS auditing tool, antimicrobial prescriptions are assessed as 
appropriate (optimal or adequate), inappropriate (suboptimal or inad
equate) or not assessable, according to consensus-based appropriate
ness definitions.10 The Hospital NAPS appropriateness assessment 
definitions are presented in a coloured matrix that works to minimize 
subjectivity and standardize assessments. Importantly, the appropri
ateness assessment definitions are applicable in the absence of guide
lines and allow for flexibility when guidelines and/or microbiological 
results are unavailable. The NAPS appropriateness assessment defini
tions are suitable for both therapeutic and surgical prophylaxis and 
consider the rationale for inappropriateness such as excessive or over
lapping spectrum of activity, severity of patient allergies and the risk 
of drug toxicity.

Translation, cross-cultural adaptation, and validation of 
the NAPS appropriateness assessment definitions
Based on international recommendations on translation and adaptation 
of instruments, a step-by-step approach, summarized in Figure 1, was 
followed.17,18

Step 1: Preparation

As a part of the PhD research of the first author, the Australian NAPS pro
gramme was contacted. Contractual arrangements between respective 
universities and Melbourne Health were signed for approval of a Pilot 
Portugal Hospital NAPS.

Portuguese physicians and pharmacists with expertise in AMS were in
vited purposively and distributed to participate in two separate panels, 
detailed in Table 1, aiming for translation and adaptation to Portuguese 
(panel 1) and validation of the translated contents (panel 2). To carry 
out the translation from English into Portuguese, the members of panel 
1 were selected based on their proficiency in English.

Invitations were made by e-mail and phone calls. Written informed 
consent was obtained for the members of panel 2.

Step 2: Forward translation

I.L., a member of panel, 1 carried out the first translation of the Hospital 
NAPS appropriateness assessment definitions (Portugal Hospital NAPS 
definitions, version 1.0).

Step 3: Review and reconciliation of the translation

Version 1.0 was e-mailed to and independently reviewed by the other 
members of panel 1, followed by a Zoom® meeting (Zoom Video 
Communications, Inc., USA), conducted by C.P. and M.J.D.S., resulting in 
a reconciliated translation (version 1.1).

Step 4: Back-translation to English

Version 1.1 was sent by e-mail and back translated by J.Y., an native 
English-speaking person proficient in Portuguese, who was not privy to 
the original NAPS definitions.
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version 1.0.

Permission from the Australian NAPS Program.

Portuguese hospitals to 

Independent analysis and review of version 1.0.

version 1.1.

Step 4: Back-

Version 1.1 translated back to English.

Step 6: Pre-

of appropriateness across the 10 .

Individual interviewing panel 2 members.

Interview analysis.

NAPS version 2.1.

Step 8: Proofreading and final version.

Version 2.1 was proof , version 3.0.

Step 5: Back-

Review of the back-

Approval of the back- team.

Expert- version 2.0.

Figure 1. Steps in the process of translation, cross-cultural adaptation, and validation of the Hospital NAPS appropriateness assessment definitions. 
This figure appears in colour in the online version of JAC and in black and white in the print version of JAC.
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Step 5: Back-translation review

The back-translation was reviewed and discussed with J.Y. (see 
Acknowledgements section) by C.P. for adjustments before being sent 
to the Australian NAPS team, which gave its approval. The result was ver
sion 2.0. Changes in the process of translation are summarized in Table 2.

Step 6: Pre-testing and cognitive interviewing

Based on version 2.0, 10 clinical vignettes requiring antimicrobial appro
priateness assessments (Table 3), developed by C.P., were discussed with
in panel 1. Members of panel 2 applied version 2.0 of the Portugal Hospital 
NAPS appropriateness assessment definitions to assess the appropriate
ness of the antimicrobials. Assessments were completed via Google 
Forms® (Google Corp., USA). In the case of antimicrobials assessed as in
appropriate, panel 2 members were required to select one or more rea
sons for inappropriateness, as defined in the NAPS: the indication did 
not require any antimicrobials; surgical prophylaxis lasting more than 
24 h; incorrect route of administration, dose or frequency, or duration; 
spectrum too broad or too narrow; allergy or microbiology mismatch.

Internal validity for the overall assessment of appropriateness was 
measured using the inter-rater context statistic of Fleiss’ Kappa coeffi
cient (κ) on SPSS v.28 (IBM corp., USA).19,20

External validity was conducted via comparison of the reference as
sessments provided by the Australian team (C.I., R.J., R.C., C.C. and Z.R.; 
see Acknowledgements section) with the English translated vignettes 
and was calculated using Excel® (Microsoft Corp., USA).

Subsequently, the members of panel 2 participated in individual, 
semi-structured interviews, based on a script that was developed by 
C.P. and M.J.D.S. aiming to explore the following dimensions (Table 4): 
the layout (D1) and the content (D2) of the Portugal Hospital NAPS appro
priateness assessment definitions; the experience of using the definitions 
in the clinical vignettes (D3); and the potential for widespread use in the 
Portuguese context (D4). Interviews were conducted by C.P. (and M.J.D.S. 

for the first one), allowing for interviewees to use their own words to ex
press their views and experience, with attention to reducing interviewer 
bias. Interviews took place (and were recorded) using Zoom®, mainly 
after working hours, and outside the working place to minimize interfer
ences. During the interviews, notes were taken by C.P., contributing to the 
further analysis.

Step 7: Review of cognitive interviewing results

Based on the information gathered in the written notes and the recorded 
interviews, a synopsis was constructed through a debriefing process in
volving C.P. and M.J.D.S., in which the content of all interviews was orga
nized and coded into strengths/opportunities, weaknesses/difficulties 
and challenges/suggestions. Non-verbal language was not analysed. 
Data were further condensed and are summarized in Table 4. Further 
modifications to the Portugal Hospital NAPS appropriateness assessment 
definitions were made to consider the interview analyses and sugges
tions from panel 2. Further discussions and approval from panel 1 and 
the Australian NAPS team led to version 2.1.

Step 8: Proofreading and final version

Subsequent proofreading by a physician (M.L.d.S.) and a hospital man
ager (D.T.) (see Acknowledgements section) ensured typographical and 
grammatical accuracy, leading to the final version of the Portugal 
Hospital NAPS appropriateness assessment definitions (version 3.0).

Results
Translation and back-translation
The process up to version 2.0 resulted from a consensus between 
the members of panel 1. Minor word corrections in the initial 
back-translated version were completed before they were shared 
with the Australian NAPS team, who accepted the version. Table 2
summarizes the main changes, taking as reference the first 
translated version.

Validation
The validation process was based on the assessment of 100 eva
luations of 10 clinical vignettes by the 10 members of panel 2, 
using version 2.0.

Internal validity was assessed by calculating inter-rater reliabil
ity, using Fleiss’ κ coefficient for appropriateness assessments.

Two vignettes were recognized as having insufficient informa
tion, a problem also potentially faced in real-world situations and 
difficult evaluations. When all vignettes were considered, the cal
culated κ was 0.483 (95% CI, 0.415–0.551, P < 0.005), meaning a 
moderate strength of agreement (degrees of agreement: 0.01– 
0.2, slight; 0.21–0.4, fair; 0.41–0.6, moderate; 0.61–0.8, substan
tial; 0.81–1.0, almost perfect).13 With the exclusion of two vign
ettes that were noted to have less information regarding 
follow-up and microbiology results, κ increased to 0.586.

Regarding external validity (Table 3), the agreement with the 
classification of overall appropriateness assessments between 
the Portuguese auditors and the Australian NAPS team ranged 
from 0.4 to 1 (average 0.8; median 0.7). The agreement for all 
the selected reasons for inappropriateness ranged from 0 to 1 
(average, median and mode 0.5). When the analysis was re
stricted to the agreement of at least one reason, these results 
had an increase and ranged from 0.5 to 1 (average, median 

Table 1. Panels of members involved in the translation and validation 
process of the NAPS appropriateness definitions

Panel members 
(initials) Specialty

Number of years 
of AMS

Panel 1
I.L. Infectious Diseases 2
I.N. Infectious Diseases 12
L.P. Infectious Diseases 5
L.F. Hospital Pharmacy 8
L.M. Cardiothoracic Surgery 6

Panel 2
C.N. Infectious Diseases 7
D.P. Internal Medicine and Intensive 

Care Medicine
8

E.P. Infectious Diseases 3
J.B. Infectious Diseases 4
N.P. Infectious Diseases 6
M.C. Internal Medicine and Intensive 

Care Medicine
8

M.J.R. Hospital Pharmacist 4
P.M. Internal Medicine and Intensive 

Care Medicine
3

P.R. Internal Medicine 5
S.L. Infectious Diseases 6
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and mode 0.9). As for the Fleiss’ κ, with the exclusion of the two 
vignettes, the results also had a slight improvement.

Interviews and debriefing
The duration of each interview ranged between 21 and 32 min 
(average and median 24.5). The participants were very empath
etic, enthusiastic and proactive, which, as experts, contributed to 
the richness of the analysis. Regarding the adequacy of the defi
nitions of this tool, four dimensions were explored. Results are 
summarized in Table 4, organized as: strengths/opportunities; 

weaknesses/difficulties; and challenges/suggestions for each of 
the discussed dimensions.

After discussion within panel 1 and the Australian NAPS team, 
some of the suggestions made in the interviews were accepted, re
sulting in version 2.1. According to the interviewing debriefing, im
provements were made to the definitions. Suggestions related to 
changes in surgical prophylaxis (inclusion of information about 
intra-operative re-dosing) were not accepted by the Australian 
NAPS team, as they would diverge significantly from the current 
NAPS appropriateness assessment definitions. The Australian NAPS 
team noted that the category ‘optimal’ is already applicable to 

Table 2. Summary of changes in the translation process of the Hospital NAPS appropriateness assessment definitions

English original (NAPS)
Version 1.0 (initial 

translation)
Version 1.1 (reconciliated 

translation)
Version 2.0 (after 
back-translation)

Version 3.0 (after 
proofreading)

If endorsed guidelines 
present/absent

Na presença/ausência de 
recomendações validadas

Recomendações 
terapêuticas disponíveis/ 
não disponíveis

Recomendações disponíveis/ 
não disponíveis

The antimicrobial 
prescription was 
reviewed and endorsed 
by an infectious 
diseases clinician or a 
clinical microbiologist

A prescrição antimicrobiana 
foi revista e validada por 
um infeciologista ou 
microbiologista clínico

A prescrição antimicrobiana 
foi revista e validada por 
um membro da equipa do 
PAPA ou por um 
infeciologista ou 
microbiologista clínico

…Antimicrobial choice… …Escolha do fármaco… …Escolha do 
antimicrobiano…

Documented or presumed 
indication…

A infeção documentada ou 
presumida…

A indicação documentada 
ou presumida…

The prescribed 
antimicrobial will cover 
the likely or cultured 
pathogens…

O antimicrobiano prescrito 
cobre os agentes 
etiológicos mais prováveis 
ou os identificados…

O antimicrobiano prescrito 
atua sobre os agentes 
etiológicos mais prováveis 
ou os identificados…

Antimicrobial prescription 
does not optimally 
follow…however is a 
reasonable choice for 
the likely causative or 
cultured pathogens

A prescrição antimicrobiana 
não está totalmente de 
acordo… mas constitui 
uma alternativa aceitável 
para cobertura dos 
agentes etiológicos mais 
prováveis ou identificados 
nos exames culturais

A prescrição antimicrobiana 
não está totalmente de 
acordo… mas constitui 
uma alternativa aceitável 
para cobertura dos 
agentes etiológicos mais 
prováveis ou identificados 
nos exames culturais e/ou 
o contexto clínico do 
doente

For surgical prophylaxis, as 
above and duration is 
less than 24 hours

Em profilaxia cirúrgica, como 
acima e com duração 
inferior a 24 horas

Em profilaxia cirúrgica, como 
acima, administrada no 
timing preconizado e com 
duração não excedendo as 
24 horas

Em profilaxia cirúrgica, 
como acima, 
administrada na 
janela temporal 
preconizada e com 
duração não 
excedendo as 24 
horas

…Failure to appropriately 
de-escalate with 
microbiological results

…Falha na apropriada 
descalação, de acordo 
com os resultados 
microbiológicos

…Falha na descalação, de 
acordo com os resultados 
microbiológicos

…Falha na descalação, de 
acordo com os resultados 
microbiológicos e a 
evolução favorável do 
doente
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surgical prophylaxis and didn’t require duplication of text to reiterate 
this. Corrections were made to the clinical vignettes for future utiliza
tion. Finally, the proofreading process suggested a single change, 
which was approved by panel 1 and the Australian NAPS team, lead
ing to the final version of the Pilot Portugal Hospital NAPS appropri
ateness assessment definitions (version 3.0, Figure 2) that will be 
used in the Pilot Portugal Hospital NAPS.

Discussion
There is a clear need to improve the appropriateness of anti
microbial use towards its ‘prudent’ or ‘responsible’ utilization.21,22

Appropriateness is an important quality measure, although de
fining it is a challenge in itself.23 The implementation of initiatives 
aimed at gathering the quality of antimicrobial prescribing re
quires the adoption of standardized definitions of antimicrobial 
appropriateness. This aims to reduce the subjectivity associated 
with the ‘eye of the interpreter’ phenomenon.24,25 In comparison 
with ‘guideline compliance’, which is commonly referred to in the 
current literature, appropriateness can be applied in scenarios 
where guidelines are not available. Not all indications for antimi
crobials have guidelines, and not all countries or facilities have 
contextually relevant guidelines. Thus, appropriateness allows 
for greater scalability across multiple facilities and countries. 
The Australian Hospital NAPS appropriateness assessment defini
tions have been successfully implemented since 2013, with NAPS 
audits performed across different hospital contexts, by various 

assessor types and in different cultural settings.10–12 The transla
tion, cross-cultural adaptation and validation of the Australian 
Hospital NAPS appropriateness assessment definitions for 
Portugal aims to support the implementation of the Hospital 
NAPS methodology in Portugal through the realization of a pilot 
study (Pilot Portugal Hospital NAPS) to address the current knowl
edge gaps regarding antimicrobial prescribing quality, and asso
ciated reasons for inappropriateness. This novel application of 
translation, back-translation and validation of the Hospital 
NAPS appropriateness assessment definitions beyond the 
English language will support the implementation of a high- 
quality Pilot Portugal Hospital NAPS programme.

Translation and back-translation
International recommendations on translation and adaptation of 
instruments, including the need for conceptual and cultural equiva
lence, were reviewed and were central to this process.17,18 The itera
tive discussion of the independent reviews by the members of the 
panel of experienced physicians and pharmacists in AMS allowed 
the achievement of a high-quality version, as demonstrated by its 
consensus approval by the Australian NAPS team.

Validation
The decision to use clinical vignettes for simulation purposes is 
based on a well-established method to evaluate knowledge 
and behaviour, namely in antimicrobial prescribing.26–29

Table 3. Agreement rate of assessments of the clinical vignettes (appropriateness and reasons for inappropriateness) with the Australian team

Clinical vignette (V)
Classification of 
appropriateness

Reasons for inappropriateness 
(all reasons)

Reasons for inappropriateness (at 
least one reason)

V1: Pneumococcal pneumonia treated with 
amoxicillin/clavulanate

0.8 0.5 1

V2: Acute exacerbation of COPD treated with 
levofloxacin

0.8 0.3 0.9

V3: Acute pyelonephritis treated with 
meropenem

1 0.1 0.8

V4: Non-complicated influenza treated with 
azithromycin

0.9 0.9 1

V5: Asymptomatic bacteriuria treated with 
trimethoprim/sulfamethoxazole

1 1 1

V6: Skin and soft tissue infection treated with 
piperacillin/tazobactama

0.6 0 0.9

V7: Skin and soft tissue infection treated with 
vancomycina

0.4 0.6 0.6

V8: Skin and soft tissue infection treated with 
linezolid

0.6 0.5 0.5

V9: Surgical prophylaxis with cefazolin 0.9 0.2 0.9
V10: Viral diarrhoea treated with ciprofloxacin 1 0.8 0.9
V1–V10

Average 0.8 (0.9)b 0.5 (0.5)b 0.9 (0.9)b

Median 0.7 (0.9)b 0.5 (0.5)b 0.9 (0.9)b

Mode — (1)b 0.5 (0.5)b 0.9 (0.9)b

aThe Portuguese auditors and the Australian NAPS team noticed poor information regarding clinical evolution and laboratory results. 
bRevised agreement score once V6 and V7 were excluded.
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The use of the Fleiss’ κ coefficient is suitable for the calculation 
of agreement among several assessors (internal validity) and al
lows comparability with other studies in this field.19,20 The ob
tained score of 0.483 (0.586 if two vignettes were excluded) 
reflects a moderate agreement, in line with other papers com
paring antimicrobials with other medications, as well as with 
the results obtained in the remote assessment of appropriate
ness in Australia, reflecting the complexity of antimicrobial use 
and the difficulties in its assessment.30–33

The average degree of agreement with the classification done 
by the Australian NAPS team (external validity) of 0.8 reflects a 
good ability of the translated version to measure appropriate
ness, pointing towards feasibility and generalizability of the 
Hospital NAPS appropriateness assessment definitions beyond 
Australia.11,12 Best results were achieved for situations where 
the use of antibiotics was not required (asymptomatic bacteri
uria, viral gastroenteritis, influenza), as well as for surgical 
prophylaxis. The worst result was obtained for the treatment of 
skin and soft tissue infection with vancomycin, possibly resulting 
from insufficient information related to clinical evolution. 
Erroneous identification of linezolid as a broad-spectrum anti
biotic and absence of de-escalation of amoxicillin/clavulanate 
contributed to a lower agreement with the Australian team as
sessments. The misinterpretation of the concept of ‘microbiology 
mismatch’ and the difficulties felt in the interpretation of the two 
vignettes could also have contributed to lower results but do also 
reflect real life and the scarcity of information in medical records. 
The obtained results for the agreement of at least one selected 
reason for inappropriateness (average, median and mode 0.9) 
is similar to the assessments of the Australian NAPS team.

Interviews and debriefing
Interviews and debriefing are well-established tools in qualitative 
research that allow for free expression of thoughts and feelings 
that otherwise would not be possible to obtain (‘think 
aloud’).34–36 A script was developed to provide an interview guide 
and structure that allowed for flexibility in participant responses 
and elaboration of new concepts and ideas provided by the par
ticipant. The use of remote technologies, which had its maximal 
expression during the COVID-19 pandemic, has been proved as a 
valuable method in qualitative research.37

Interviews and debriefing to a panel of experienced 
Portuguese physicians and pharmacists involved in AMS activities 
supports our conclusions that the translated, culturally adapted 
to Portugal and validated Hospital NAPS appropriateness assess
ment definitions were well accepted, and its implementation 
perceived as desirable and feasible, with a potential for wide
spread application in Portuguese hospitals. Thus, the implementa
tion of a Pilot Portugal Hospital NAPS provides an opportunity 
to increase knowledge about antimicrobial prescribing in 
Portuguese hospitals. According to the panel, challenges are ex
pected, related to the transition from other definitions already in 
use in some hospitals, the choice between adequate and subopti
mal subcategories in some cases, or its utilization by non- 
prescribers. Contrary to Australia, Portugal has a limited number 
of national guidelines for antimicrobial prescribing, which further 
highlights the importance of translating the Hospital NAPS appro
priateness assessment definitions to minimize the subjectiveness Ta
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of these assessments. AMS activities are mainly allocated to physi
cians, while pharmacists are not widely involved in antimicrobial ap
propriateness assessments. This will require additional education 
and training, which should be seen as an opportunity for multidiscip
linary collaborations. While the original Hospital NAPS appropriate
ness assessment definitions are applicable to any antimicrobial 
and to paediatric and intensive care patients, the Portugal Hospital 
NAPS appropriateness assessment definitions were pre-tested only 
for antibiotics prescribed for non-critically ill adult patients.

Conclusions
Despite the cultural differences between Australia and Portugal 
in antimicrobial prescribing and AMS activities, the translation 
presented herein of the Australian Hospital NAPS appropriateness 
assessment definitions was deemed non-inferior to the original. 
It was well accepted and perceived as desirable and feasible by a 
panel of Portuguese experts on AMS to improve knowledge on the 
quality of prescribing, allow for benchmarking and, ultimately, 
optimize AMS activities and the quality of prescribing in 
Portuguese hospitals. These definitions and the NAPS method
ology will be incorporated in the Pilot Portugal Hospital NAPS. 
This is the first non-English version of the Hospital NAPS 

appropriateness assessment definitions, reinforcing the already de
monstrated feasibility, generalizability and transferability of the ori
ginal Hospital NAPS definitions and methodology beyond Australia. 
This work could pave the way and inspire other countries, particular
ly Portuguese-speaking countries, to adapt and validate them in 
their own linguistic, cultural and organizational contexts.
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