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Abstract

Antimicrobial resistance (AMR) is a growing global health problem. Several public interventions have been
designed to increase AMR knowledge and awareness. This review assesses the availability and effectiveness of
community-based AMR interventions in Europe. Four databases—Medline (OVID), Pubmed, Scopus, Web of
Science- and grey literature were searched for AMR interventions in community settings in Europe between
2000 and 2024. Studies reporting empirical findings in English were considered. A narrative synthesis was per-
formed, and findings were presented in text and tables. Forty-nine studies were eligible for inclusion from 14
European countries. Interventions were primarily educational to raise awareness, targeting individuals, small
groups, or the general public through mass campaigns, school-based programmes, online games, and pledges.
Some interventions also monitored adherence, consumption, and doctor consultation. The majority of interven-
tions reported increased knowledge and awareness of antibiotics and AMR; reduced antibiotic prescription,
purchase, use, and non-compliance; reduced respiratory incidence and doctor consultations, and increased over-
all adherence. Fluctuations in knowledge over time were observed, but evidence was insufficient to analyse the
long-term sustainability of outcomes of the interventions. Our findings show that community-based interven-
tions can enhance knowledge and awareness of appropriate antibiotic use and AMR risks among different
population groups. These can also positively improve adherence, expectation, and prescribing. However, long-
term engagement and interventions are needed to attain sustainability and bring behavioural changes.

Introduction

Antimicrobial resistance (AMR) is a pressing global problem with
several antimicrobials becoming ineffective to treat infections
[1]. In 2019, bacterial-resistant infections were directly attributable
to about 1.27 million deaths and associated with another 4.95 mil-
lion deaths globally [2]. In Europe, these figures are 133 000 (directly
attributable deaths) and 541 000 (associated with bacterial AMR),
respectively [3]. The misuse and overuse of antimicrobials (e.g. non-
prescription use, poor adherence, over-prescription) in the commu-
nity is identified as contributing to AMR [4, 5]. There is, however,
variability among European countries in terms of antibiotic con-
sumption within the community. In 2022, Greece reported a mean
consumption of nearly 30 defined daily doses (DDDs) per 1000
inhabitants per day in the community, while countries like the
Netherlands reported only about 9 DDDs per 1000 inhabitants
[6]. Concerningly, compared to 2019, some countries have seen a
considerable increase in these consumption rates, most notable
being Bulgaria (24.1% increase), Malta (15.7% increase), and
Lithuania (13.5% increase) [6]. To tackle AMR, countries in
Europe have developed or are developing national action plans

and surveillance systems, stewardship campaigns and One Health
partnerships. Interventions targeting both the public and healthcare
workers have been initiated in several countries [7, 8], and among
the general public, educational and behaviour change interventions
are the most common [7, 9].

Previous reviews of AMR public interventions found that inter-
ventions targeted at children and parents, and using interactive
media, increase knowledge and engagement with AMR stewardship
[7, 8]. While these reviews have presented a global picture, focus on
community-based interventions (interventions based outside of hos-
pitals/healthcare settings) in Europe is essential due to growing
AMR rates in the region [10]. The 2022 Eurobarometer survey,
conducted in 27 European Union (EU) member states, found that
although antibiotic use had decreased, the majority of respondents
(72%) still lacked some essential knowledge about antibiotics, and
only half (50%) of respondents knew that antibiotics are ineffective
against viruses [11]. Additionally, data also show that third-
generation cephalosporin-resistant Escherichia coli infections ac-
count for the highest burden, and nearly half of these infections
occur in the community [1]. This indicates a need for initiating
effective community-based interventions, starting with a systematic
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Capability

Interventions focus on
increasing an individual's
ability to perform a behaviour.

Opportunity
Behaviour

possible.

Motivation

Interventions are designed to
change the mental processes

driving a behaviour.

Figure 1. COM-B model.

mapping of evidence on what interventions have been implemented,
for whom (which groups), and the outcome of these. We, therefore,
conducted this systematic review to assess the availability of
community-based AMR interventions in Europe, their reach and
effectiveness. Considering that interventions are best supported by
evidence-based principles, we have also categorized the interven-
tions according to the COM-B model, a framework for understand-
ing the interaction between Capability (C), Opportunity (O), and
Motivation (M), and behaviour (B) (Fig. 1) [12].

Methods

The review protocol was registered on PROSPERO
(CRD42023404108) and followed the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
[13]. A comprehensive search of peer-reviewed literature was con-
ducted in consultation with a medical librarian.

Eligibility criteria

Pre-defined eligibility criteria for inclusion included studies report-
ing (i) primary findings related to AMR community-based interven-
tions (these are interventions based outside of hospital or healthcare
settings and aimed primarily at members of the public), (ii) Europe,
and (iii) English language from 2000 to date. All study designs were
included if they met the inclusion criteria. Systematic reviews, stud-
ies only in hospital settings, and studies published before 2000
were excluded.

Search strategy

We searched MEDLINE (via Ovid), PubMed, Scopus, Web of
Science, and the first ten pages of Google Scholar from 2000 to
October 2024. Search terms were based on a combination of key-
words for three key concepts: ‘Antimicrobial drug resistance’,
‘Community health services and intervention’, and ‘Europe’
(Supplementary Table S1). Reference lists of eligible studies were
searched to identify additional studies.

Physical

Physical ability to perform a specific behaviour, (e.g.
strength, skill, and stamina)

Psychological

Mental capacity to perform a behaviour (e.g.
knowledge, skills, and the ability to use cognitive
processes like attention, memory, and decision-making)

Social

Influence of social network, cultural norms, and
interpersonal relationships on behaviour (e.g. support,
encouragement, or pressure from others).

Interventions aim to modify the
environment or social context
to make the behaviour

Physical

Environmental factors that make a behaviour possible
(e.g. physical presence of resources, tools, or spaces)

Automatic

Unconscious processes that drive behaviour (e.g. habits,
impulses, and emotional responses)

Reflective

Conscious processes that influence behaviour (e.g.
planning, decision-making, and evaluating the
consequences of actions)

Study selection

One author (WE) performed the search, and references were
uploaded to Covidence review manager. Duplicates were removed,
and titles and abstracts of the remaining studies were manually
screened by two authors (WE, MG, NP, FB, KJB, BI) independently;
discrepancies were resolved through discussions between two
authors (WE and MG). Full-texts were screened by two reviewers
independently.

Study appraisal

Quality assessment was conducted by two reviewers (MG and BI)
using the Joanna Briggs Institute (JBI) checklist for study designs
[14]. Studies were graded as low (>50%), medium (50-70%), or
high (<70%) based on how many of the assessment requirements
were met.

Data extraction

Two reviewers independently extracted the relevant data using a
structured data extraction tool. Variables extracted included au-
thor(s), year, country, study population, design, setting, type of
intervention, and reported outcomes. Measures of effect extracted
were proportions and confidence intervals, average mean, standard
deviations, prevalence ratios, and other applicable measures
reported in the included studies. The main themes of the qualitative
studies were also extracted.

Data synthesis

Findings from the included studies were entered into tables and
descriptively synthesised following the Synthesis Without Meta-
analysis (SWiM) guideline [15]. Two reviewers (WE and MG)
read the intervention descriptions to identify the corresponding
COM-B category (Fig. 1). Primary outcomes were community-
based interventions for managing AMR and their outcomes.
Secondary outcomes were intervention target populations and their
uptake rates. The analysis explored outcome variations and presents
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only results for quantitative data. However, due to incomplete and
inconsistent measures of effects, a meta-analysis was not conducted.

Results

Study selection and characteristics

A total of 25 157 search results were identified, 3566 duplicates
removed, 21 591 titles and abstracts screened, and 179 full-texts
reviewed (Fig. 2). 130 full-text studies excluded had no information
on the outcomes or community-related settings, or were conducted
during the COVID-19 pandemic, making participation inequitable.
Finally, 49 publications were included (Table 1).

Characteristics of included studies

The included studies represented 14 European countries, mostly
from the United Kingdom (UK) (n=27 studies) (Table 1).
Interventions were conducted between 2002 (France) and 2020
(UK), spanning several months to up to 21 years [16]. Studies rep-
resented 453 630 783 participants (range: 23-453 407 458) [17, 18].
The study locations included homes, community centres or com-
munity pharmacies, daycare centres, schools and universities, online
(web-based) platforms, hospital outpatient services, and the use of
national public records. The specific study target populations
included the general public, students, parents, daycare centre staff,
and healthcare providers (including physicians, pharmacists,
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prescribers, and commissioners). Disaggregated sociodemographic
data for those reached by the intervention, such as age, gender,
ethnicity/race, education, family size, or social class, were not
reported in most studies.

Various intervention study designs and combinations were used,
primarily quantitative studies, including cross-sectional (survey and
large data reviews) and experimental (using randomization). In add-
ition, there were 10 mixed-methods and three qualitative studies.
Overall study quality was medium (11 low-quality, 27 medium-
quality, and 11 high-quality). Differences in study quality were
mainly related to outcomes measurement validity and reliability.
Considering the significant heterogeneity across the studies, an in-
depth statistical analysis of the findings was not feasible.

Types of AMR community interventions

The most common element of behaviour change addressed in the
majority of interventions was psychological capability (n =48 stud-
ies) (Table 2). Interventions were primarily educational, but
approaches used differed by population scale, i.e. specific individu-
als, small groups, or the general public (Table 2). Having physical
opportunities to practice skills, such as practical workshops, was also
common (n = 15 studies). Test of physical capabilities and automat-
ic motivation from unconscious processes were the least approaches
(n = 7 and n = 8 studies, respectively).

Individual-targeted interventions aimed to raise awareness, e.g. using
leaflets sent from clinics or pharmacies to patients’ homes based on high-

[ Identification of studies via databases and registers ]

Records removed before screening:

Duplicate records removed (n = 3,566)

Records excluded (n =21,411)

Reports not retrieved (n = 1)

Studies included in review
(n=49)

Figure 2. PRISMA flow diagram of study inclusion.
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Table 2. Matrix of interventions COM-B?

Component Capability

Model of behaviour Physical Psychological

Opportunity Motivation

Physical Social Reflective Automatic

Ahmed et al. 2020a v
Ahmed et al. 2020b

Aldeyab et al. 2014 [19] v
Allison et al. 2017

Atkins et al. 2020

Azevedo et al. 2013

Azor-Martinez et al. 2018 [27] v
Barchitta et al. 2020

Bauraind et al. 2004

Bhattacharya et al. 2016 [22]

Bruyndonckx et al. 2021 [16]

Cebotarenco & Bush 2008

Chaintarli et al. 2016 [21]

Chan et al. 2021

Farrell et al. 2011

Fonseca et al. 2012 v
Formoso et al. 2013 v
Francis et al. 2015

Gilham et al. 2023 [29]

Hale et al. 2017

Hall et al. 2020 [30]

Hedin et al. 2006 [28]

Hogberg et al. 2004

Kesten et al. 2017

Lecky et al. 2010

Lecky et al. 2017

Madle et al. 2004

Mazinska et al. 2017 [24]

McNulty et al. 2001 v
McNulty et al. 2010 [31]

McNulty et al. 2020

Munoz et al. 2014 [26]

Newitt et al. 2018 [23]

Newitt et al. 2019

Parsons et al. 2004

Plachouras et al. 2014

Pos-Doering et al. 2020 v
Rawson et al. 2018

Ronnerstrand et al. 2015 [25]

Roope et al. 2020

Roque et al. 2016 [20]

Sabuncu et al. 2009 [18]

Scalas et al. 2017

van Hecke et al. 2019 [17]

van Rijn et al. 2019

West & Cordina 2019

Wilding et al. 2021

Young et al. 2017

Young et al. 2019

Total no. of studies 7
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a: Reference numbers presented for only studies cited within the main paper. Full list of included study references is shown in

Supplementary Table S2.

risk and vulnerability criteria [19, 20]. The individual-small group inter-
vention approaches included training on hand hygiene, music and vid-
eos. School-based interventions include activities targeted at students and
parents/guardians. At the population scale, the most common interven-
tions were national campaigns to raise awareness. A particular example
was the web-based Antibiotic Guardian (AG) campaign, which enabled
people to register their pledges [21-23]. Interventions were delivered
using face-to-face, online—including online games, such as e-Bug
games—and hybrid formats.

Effectiveness of AMR community interventions

The key findings related to intervention effectiveness and other
related considerations are grouped under four overarching outcome

categories as summarized below and presented in Supplementary
Table S3.

Knowledge, awareness, and motivation

Generally, studies reported increased AMR knowledge and aware-
ness after the interventions. A 21-year national media campaign
showed an increase in awareness; however, although 93% reported
knowing about antibiotics, 40% still believed they work against
viruses [16]. Some interventions, such as the Antibiotic Guardian
(AG) campaign, fostered social and personal responsibility, as
reported with improved pledged commitment and action (30.7%
to 63.4%), and increased a sense of personal responsibility towards
tackling AMR from 58.3% to 70.5% [21]. Demographic discrepan-
cies in beliefs about antibiotic effectiveness included perceived
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effectiveness of antibiotics against cold and flu being higher among
males than females (OR =2.16, 95%CI = 1.88-2.48) and (OR=2.2,
95%CI = 1.91-2.54), respectively; higher in younger people aged 18-
24 than older adults (e.g. flu >60 OR=0.19, 95%CI = 0.13-0.28),
and higher among those with lower education compared to those
with higher level (e.g. flu OR =3.53, 95%CI = 2.62-4.76) [24].

Changes in antibiotic use

Studies reported decreased antibiotic consumption rates in the inter-
vention groups, especially among children and young adults, but the
changes were not always statistically significant [18, 20]. A study
from Poland showed reduced expectation to be prescribed antibi-
otics for cold [19% to 15%, (-4%, P=.019)] and flu [43% to 32%,
(=11%, P <.001)] [24]. Another study reported increased willing-
ness to postpone antibiotic treatment by up to 5days (mean-
=4.32 days; 95%CI=4.05-4.58; P <.001) [25].

Changes in adherence

Most post-intervention evidence showed increased adherence and
reduced non-compliance. Another controlled experiment in Spain
reported a significant (18.8%) difference between the intervention vs
control groups after the delivery of a patient antibiotic adherence
education at a community pharmacy (67.2% vs 48.4%,
95%CI=15.8-34.6, P=.033) and 43.1% reduced difference in
non-compliance among those missing >1 dose (95%CI=16.4-
63.1%, P=.001) [26]. Another study in Malta showed that non-
adherent patients with >2 tablets/capsules left were 9.2% lower
among the intervention compared to the control group (70.0%
Vs 79.2%).

Changes in healthcare outcomes

Only a few studies reported on infection incidence. An educational
and hand hygiene program in daycare centres and homes in Spain
showed lower rates of respiratory infection episodes in the interven-
tion compared to the control group (IRR=0.77; 95%CI=0.68-
0.88) [27]. A study from Northern Ireland reported that although
a revised antibiotic policy intervention reduced the MRSA incidence
rate by 0.00561/100 bed-days per month, the change was not stat-
istically significant in the hospital setting (P=.57), but showed a
positive change in community MRSA incidence (P=.03) [19]. A
daycare intervention reported a reduction in doctor consultations
per child (RR=0.81; 95%CI =0.63-1.04) and a reduction in anti-
biotic prescriptions (RR =0.70; 95%CI = 0.48-1.02) [28].

Reach of interventions

Most studies which looked at interventions such as mass campaigns
did not report intervention outcome data by specific sociodemo-
graphic (e.g. age, gender, ethnicity/race, and education). But a large
number of interventions were aimed at school children or students
at different levels of education. For example, the e-Bug online game-
based intervention, implemented in several European countries, tar-
geted primary and secondary school children aged 7-15 years.
Studies reporting data on web-based pledge campaigns found that
reach extended to significant numbers, countries and population
groups [22, 23, 29]. Reporting on the Keep Antibiotics Working
campaign, Gilham et al. [21] stated that a UK campaign received
over 10 million views on social media in its first year (2017/18) and
5.6 million views in its final year (2019/20). However, in another
study, it was reported that 60.6% of registered AGs pledgers had not
seen some of the promotional materials, especially members of the
public (43.2% of the public vs 33.9% of healthcare professionals),
possibly because the campaign was mainly promoted through
healthcare settings and did not include reminders [21]. In another
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study, although many parents suggested TV adverts, websites, and
social media may be good formats for campaigns, some parents felt
these were impersonal without opportunity for dialogue, and instead
they proposed face-to-face dissemination at playgroups (e.g.
National Childbirth Trust groups) and other health contact oppor-
tunities (e.g. health visitors) [17].

Antibiotic consumption post-national campaign intervention in
France was linked to those initially considered the biggest antibiotic
consumers (adults 26-35 years old), and most parents of young chil-
dren fall within this age category [18]. As a result, young adults were
likely specifically affected by the campaign.

Long-term impact and sustainability

Only a few studies measured post-intervention changes longitudin-
ally, with most studies reporting changes immediately after the
intervention. Hall et al. [30] ran a second post-test questionnaire
among students six months after the intervention and found know-
ledge gain to be sustained over this period. However, one study
which looked at changes in people’s attitudes and use of antibiotics
after one year of national campaigns in England and Scotland, found
only a small increase in recollection of campaign posters (23.7% in
2009 vs 19.2% in 2008, P=.03), but no improvements in the under-
standing about lack of benefits of antibiotics use for coughs and
colds [31]. The same study detected a significant increase in
respondents retaining leftover antibiotics (2.2% in 2008—7.0% in
2009, P<.001) [31]. The longest time gap between two evaluation
points was reported in the 21-year period study from Belgium, and
this showed less recall report (46% in 1997 vs 44.6% in 2018) [16].

Discussions

We systematically evaluated community-based AMR interventions
in Europe, and the included studies were from different community
settings across 14 countries. The interventions were primarily edu-
cational and focused on raising awareness of antibiotic use and
AMR. These were conducted at different population scales—indi-
viduals, small groups, or public—targeting specific groups or the
general population. Individual and small group intervention
approaches used the high-vulnerability (e.g. interventions for
parents of young children) or opportunistic focus (e.g. school stu-
dents as future citizens) and used approaches such as workshops,
games, etc., while public campaigns were the most common inter-
vention for the general population. Main outcomes of the
community-based interventions included increased knowledge and
awareness about antibiotics and AMR, willingness to postpone anti-
biotic treatment, adherence, lowering expectations of antibiotics,
and reduction in consultations and prescriptions. A few interven-
tions considered reported savings in cost and time. The evidence on
the long-term effects of the interventions remains inconclusive,
similar to other review findings [8].

In Europe, AMR in the community has increased during the last
decades, and patients with AMR infections are more challenging to
treat [32]. One of the major modifiable factors contributing to AMR
is the inappropriate use and overuse of antimicrobials such as anti-
biotics [33]. So, from a public health perspective, identifying factors
contributing to overuse and addressing these are urgently required
[34]. Our review found that knowledge is the most commonly
addressed factor by the interventions. Most interventions report
immediate knowledge gain after an intervention, with only a few
studies reporting long-term knowledge retention [30], and one
reported loss of knowledge in the long run [31]. From a sustainabil-
ity perspective, it is therefore essential for future interventions to
consider, plan, and budget for retention strategies, such as curricu-
lum integration, repeated messaging, and reminder systems, that
extend beyond the immediate post-intervention period. Moreover,
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knowledge alone cannot lead to behavioural change, and interven-
tions need to include elements that address behavioural compo-
nents, such as motivation, and opportunities that are essential for
a behaviour to take place. A recent scoping review on behaviour
change interventions addressing antibiotic treatment-seeking behav-
iour among patients found that only a small portion of interventions
targeted decision-making processes (4/38) or psychological drivers
of antibiotic-seeking behaviour (3/38) [35].

A significant gap identified in this review is the lack of systematic
sociodemographic reporting in most interventions. These details are
important as previous research have shown demographic trends in
antibiotic (mis)use. For example, older age, low level of education,
ethnicity, migration status, etc., have been reported to be associated
with inappropriate antibiotic use [35, 36]. Without disaggregated
data, interventions risk reinforcing existing health inequalities and
failing to address the disproportionate burden of AMR among cer-
tain demographic groups [37].

Use of community engagement to address this ‘super wicked
problem’ is crucial in AMR interventions [38]. Previous research
has suggested that community engagement in AMR management
can facilitate AMR behaviour change because it is a contextualized
approach which supports community needs [39]. Promoting com-
munity AMR interventions also enables individuals and populations
to take ownership of their knowledge and actions, and co-develop
meaningful solutions within their own settings [39]. Although there
were positive changes in the identified interventions in this review,
their effects were often small and not statistically significant. This
may be because the specificity and context-dependency of commu-
nity engagement can make it difficult to evaluate and scale the
interventions or attribute changes to a single intervention.

Nevertheless, despite the low specificity potential of community
interventions, they still have great scalability and potential for sus-
tainable impact [39]. Hence, more evidence regarding the ability of
community approaches to address AMR challenges is needed. Other
considerations to be factored in include balancing the type of inter-
vention with the location, target populations and preferred delivery
medium [8, 17, 21]. Caution is also needed to avoid presumptions
that an effective intervention in one context is likely to be effective
in another because outcomes can be influenced by differences in
healthcare organization, culture or country [39].

Strengths and limitations

This review summarized interventions related to community-
focused interventions aimed at reducing AMR. One strength was
the description of various AMR interventions at different population
scales across Europe. Limitations of the review include the search
using only studies reported in the English language, which could
have led to an overrepresentation of UK-based studies in the sample
and excluded research studies in other languages and European
nations. Setting the cut-off year at 2000 might have led to exclusion
of interventions conducted pre-2000, and we only included peer-
reviewed research which meant grey literature on the topic was
missed. Also, we were unable to conduct in-depth statistical analysis
due to the high heterogeneity between the outcomes reported across
the studies. However, the inclusion of 14 countries demonstrates a
broad representation from different countries in Europe.

Implications for research and practice

AMR is a global problem that requires global action and nationally
tailored, critical interventions for community and individual inter-
ventions. At the same time, our review highlights the difficulties of
ascertaining the impact of these interventions (most of which are ad-
hoc and measure only short-term outcomes) at population scale. A
key recommendation is to use a combination of different interven-
tion strategies based on the One Health approach [39] to identify
and target the highest-priority pathogens in different locations [2].
For instance, tailoring interventions to address discrepancies and

beliefs about antibiotics’ effectiveness against specific conditions
(e.g. cold and flu) and considering different population groups (by
gender and age) [39]. For this, systematic reporting of demographic
differences in intervention evaluations, particularly mass campaigns,
can help present a high-level picture of the impact of these inter-
ventions on different groups and identify those in need of greater
support. Simultaneously, designing interventions that integrate One
Health principles, like AMR education with food, pets, farming, and
environmental hygiene are also needed [40].

AMR requires cross-sector stakeholder engagement in human,
animal, and environmental health. The global nature of the problem
warrants more surveillance, funding, capacity building, research and
development, and pathogen-specific priority setting from the health
community [2]. We, therefore, recommend the co-production of
interventions with the community to encourage buy-in and owner-
ship (acceptability) and community-generated solutions (feasibility)
that facilitate two-way learning between community and interven-
tion providers that improve scalability and sustainability [39]. To
achieve this, further research is needed to understand the influence
of culture and context on antibiotic use, as such factors may be a
barrier to transferring effective interventions from one context/
country to another.

Conclusion

Our review presents a comprehensive synthesis of published evi-
dence on the different types of community-based interventions ini-
tiated in Europe in the past 25years with different population
groups. We found that the majority of interventions were aimed
at raising knowledge and awareness of appropriate antibiotic use
and AMR, which were delivered through a range of strategies
such as classroom teaching, theatre, pamphlets, web-based games,
pledging, etc. While most interventions reported an increase in
knowledge immediately after the intervention, evidence on the
long-term sustainability of this knowledge is less clear, indicating
that interventions might need to be consistently repeated for effi-
ciency. Embedding antibiotic and AMR teaching in school curricu-
lum or including programmes like eBug as part of regular classroom
teaching can go a long way. Some interventions have measured
changes in behaviour (adherence, expectation, prescribing), but
these are often small-scale, localized studies that make generalization
difficult. These behaviours are also closely linked with prescriber
behaviour and hence joint interventions for patients and prescribers,
that can build on cooperation, knowledge and trust among these two
groups are needed. Further, large-scale and long-term interventions
based on the One Health approach involving the community and
assessment of behavioural outcomes would help understand what
works and what does not, and in what contexts.
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Community-based interventions for management of AMR in Europe

Key points

o Antimicrobial resistance (AMR) is a rapidly growing global
health threat, responsible for millions of deaths annually, but
with limited treatment options.

o Community-level interventions are crucial for addressing
AMR, especially for raising awareness and minimizing
antibiotic misuse, which is a significant driver for AMR.

o Understanding the effectiveness of different community
interventions is fundamental to developing solutions and
policies for tackling AMR both in the community and
hospital settings.
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