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THE PROBLEM
	 Portugal faces a significant challenge with infections 
caused by antimicrobial-resistant bacteria (AMR). Accord-
ing to the Organisation for Economic Co-operation and De-
velopment (OECD), in Portugal, AMR is responsible each 
year for approximately 1167 deaths, 127 500 additional hos-
pital days, 26 560 disability-adjusted life years (DALYs), and 
around 50 million USD in extra costs.1
	 Despite legislative measures, reduction targets, and 
awareness campaigns, antibiotic consumption – the main 
driver of AMR – has increased over the past five years. In 
2024, total antibiotic consumption in Portugal reached 20.8 
defined daily doses (DDD) per 1000 inhabitants per day, up 
from 19.3 in 2019, and slightly above the European Union/
European Economic Area (EU/EEA) average (20.5). Over 
the last five years, outpatient consumption increased from 
17.9 to 18.9 DDD (EU/EEA: 18.8), while hospital consump-
tion rose from 1.4 to 1.8 DDD (EU/EEA: 1.8), reversing the 
declining trend observed between 2016 and 2019.2
	 Secondary indicators of antimicrobial consumption de-
fined by the European Centre for Disease Prevention and 
Control/European Food Safety Authority/European Medi-
cines Agency show that, in Portugal, the use of broad-spec-
trum antibiotics exceeds the EU/EEA average. Outpatient 
use of broad-spectrum penicillins (including amoxicillin-
clavulanate), third-generation cephalosporins, macrolides 
(excluding erythromycin), and fluoroquinolones compared 
to narrow-spectrum penicillins, first- and second-generation 
cephalosporins, and erythromycin increased from 5.0 to 
5.4, remaining above the EU/EEA value (4.7). Amoxicillin-
clavulanate use increased from 6.7 to 7.1 DDD (EU/EEA: 
4.5) and macrolides from 3.1 to 3.3 DDD (EU/EEA: 3.3).2
	 In hospitals, the proportion of broad-spectrum agents 
(glycopeptides, third- and fourth-generation cephalospo-

rins, monobactams, carbapenems, fluoroquinolones, poly-
myxins, piperacillin-tazobactam, linezolid, tedizolid, and 
daptomycin) increased from 42.57% to 43.44% of total con-
sumption, remaining above the EU/EEA average (39.74%). 
The proportion of antibiotics in the ‘Access’ category, ac-
cording to the World Health Organization’s AWaRe (Access, 
Watch, Reserve) classification, was 61.4%, remaining be-
low the 65% target.2

MULTIFACTORIAL DETERMINANTS
	 From a behavioral perspective, Hofstede’s cultural di-
mension theory helps explain some prescribing trends: in 
Portugal, high ‘uncertainty avoidance’ (feeling uncomfort-
able with ambiguity and uncertainty), high ‘power distance’ 
(acceptance of unequal distribution of power) and low ‘long-
term orientation’ (focus on short-term outcomes) promote 
broad-spectrum and prolonged antibiotic use as a ‘precau-
tion’, favoring immediate efficacy over long-term efficiency, 
with decisions strongly influenced by senior physicians.3
	 Contributing factors include gaps in under- and post-
graduate education on rational antibiotic use and low public 
literacy on antimicrobial behavior. 
	 Excessive physician workload, a primary care system 
with insufficient coverage, high reliance on emergency ser-
vices, and below-average healthcare investment compared 
to the OECD are also relevant determinants.4
	 Although Antimicrobial Stewardship Programs (ASPs) 
are mandatory across all levels of care in the Portuguese 
National Health Service, with post-prescription review and 
feedback within 72 hours for certain inpatient antibiotics, im-
plementation seems accomplished in hospitals but remains 
insufficient in primary care, emergency departments, and 
long-term care.
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achieved agreement levels comparable to the original stud-
ies.8
	 The First Portugal Hospital NAPS, conducted in eight 
mainland hospitals representing different sizes, organiza-
tional models, and academic affiliations, provided the first 
multicenter, nationwide assessment of antibiotic prescribing 
in Portuguese hospitals using standardized, translated and 
validated definitions. The study found a 42% baseline in-
appropriateness, mainly from unnecessary or overly broad-
spectrum use and limited prescribing guidance. It identified 
multiple opportunities for improvement in the most used 
antibiotics (piperacillin-tazobactam, amoxicillin-clavulanate, 
and ceftriaxone) and the most frequent indications (surgical 
prophylaxis, community-acquired pneumonia, and pyelone-
phritis), demonstrating national feasibility and scalability.9 
Data on the factors determining inappropriateness will be 
published shortly.

DRIVE-AMS PROGRAM
	 Drive-AMS is a quality improvement initiative imple-
menting a staged behavioral change approach and expert 
consultancy for more appropriate antimicrobial use, result-
ing from a collaboration between Radboud University Medi-
cal Center and the University of Antwerp.10
	 After identifying key quality gaps, a context-specific be-
havior-change intervention is designed based on a system-
atic analysis of prescribers and their context.
	 The program runs in multiple European countries. 
In Portugal, the program started in 2023. Since then, 88 
healthcare professionals from 16 different healthcare in-
stitutions, representing 58% of all Portuguese acute care 
beds, have been trained in this methodology. The program 
is now implemented in all 16 institutions with highly positive 
results (unpublished data).

CHANGING THE GAME: THE WAY FORWARD
	 Improving appropriate antimicrobial prescribing should 
be addressed as an implementation issue. Understanding 
antibiotic prescribing quality is essential to identify priority 
intervention areas and engage clinicians.
	 Although these examples are hospital‑focused and 
some data are still unpublished, integrating NAPS appro-
priateness definitions and methodology with locally tailored 
behaviour‑change programmes such as drive‑AMS could 
be transformative. This approach has the potential to es-
tablish a national ASP paradigm that is both scalable and 
adaptable across all care settings (Fig. 1).
	 In order to tackle antimicrobial resistance in Portugal, 
it is necessary to mobilize action by strengthening the as-
sessment of antimicrobial prescribing quality and promoting 
targeted behavioral change.
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	 The private sector, which represents a growing share 
of healthcare delivery, remains outside the ASP regulatory 
framework and may contribute to the increase in antibiotic 
use, as reported in the United Kingdom.5

THE CHALLENGE OF MEASURING QUALITY AND 
DRIVING BEHAVIORAL CHANGE
	 Evaluating the appropriateness of antibiotic prescribing 
is central to ASPs, requiring consensus-based, validated 
definitions to reduce observer subjectivity.6 
	 Using qualitative indicators (how well we prescribe) 
alongside quantitative indicators (how much we prescribe) 
is essential to identify areas for improvement and measure 
the impact of interventions. Indicators thus serve both as a 
bridge from data to knowledge and as a lever for actionable 
change.
	 The rapid ASP post-prescription intervention cycle must 
be aligned and supported by a slower cycle, in which qual-
ity improvement interventions are planned based on diag-
nostic analysis of prescribers and their context, promoting 
standards, education, and behavioral change.
	 Two national quality improvement initiatives have been 
implemented, with broader adoption, potentially transform-
ing the current landscape.

NATIONAL ANTIMICROBIAL PRESCRIBING SURVEY 
(NAPS)
	 The National Antimicrobial Prescribing Survey (NAPS) 
is a structured program that provides consensus-based, 
validated definitions for assessing antimicrobial prescribing 
appropriateness, together with a standardized methodology 
and an online platform to support systematic evaluation of 
antimicrobial prescriptions.7

	 Developed by the Royal Melbourne Hospital Guidance 
Group and the Australian National Centre for Antimicrobial 
Stewardship, the Hospital NAPS has been successfully 
implemented in Australia since 2013, as a core component 
of the national strategy to combat antimicrobial resistance. 
Further adaptation to specific contexts (surgical prophy-
laxis, long-term care, antifungal prescribing, outpatient, and 
home hospitalization) was performed. In addition, hospital 
NAPS has been conducted in 12 countries with different in-
comes, showing feasibility and scalability beyond Australia.
	 Experts involved in translating, culturally adapting, and 
validating the Australian appropriateness assessment defi-
nitions for the Portuguese context, as well as evaluating 
clinical vignettes, described these definitions as “very im-
portant,” “fundamental,” and “filling a gap”. They also high-
lighted their contribution to standardizing evaluation criteria, 
improving communication with prescribers, and enhancing 
interinstitutional comparability. Interrater reliability testing 
with clinical vignettes showed that the Portuguese version 
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Figure 1 – Conceptual model integrating NAPS-based prescribing audit with the drive-AMS behavioral intervention framework, represent-
ing a game-changer for antimicrobial stewardship practice
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