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ABSTRACT
Antimicrobial resistance (AMR) is a One Health problem underpinned by
complex drivers and behaviours. This is particularly so in low – and
middle-income countries (LMICs), where social and systemic factors fuel
(mis)use and drive AMR. Behavioural change around antimicrobial use
could safeguard both existing and future treatments. However,
changing behaviour necessitates engaging with people to understand
their experiences. This publication describes a knowledge-exchange
cluster of six LMIC-based projects who co-designed and answered a
series of research questions around the usage of Community
Engagement (CE) within AMR. Findings suggest that CE can facilitate
AMR behaviour change, specifically in LMICs, because it is a
contextualised approach which supports communities to develop
locally meaningful solutions. However, current CE interventions focus
on human aspects, and demand-side drivers, of AMR. Our cluster
suggests that broader attention should be paid to AMR as a One Health
issue. The popularity of mixed methods approaches within existing CE
for AMR interventions suggests there is interdisciplinary interest in the
uptake of CE. Unfortunately, the specificity and context-dependency of
CE can make it difficult to evaluate and scale. Nevertheless, we suggest
that in synthesising learnings from CE, we can develop a collective
understanding of its scope to tackle AMR across contexts.
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Introduction

Across the world, antimicrobial use is excessive. It is accelerating the natural process of antimicro-
bial resistance (AMR) whereby bacteria and other microbes change to survive the drugs designed to
control them. Because many microbes can infect humans as well as other animals, and can survive
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in our natural environment, AMR can spread easily and is considered a One Health problem
(CDCP, 2017; Holmes et al., 2016; WHO, 2019). Common infections could once again become kill-
ers if they can no longer be controlled by antimicrobials (O’neill, 2016; WHO, 2015; WHO, 2016).
This will make surgeries, and processes that reduce immune function (such as chemotherapies),
much riskier. The UK Governments review of AMR (O’neill, 2016) shows that drug-resistant dis-
eases already account for around 700,000 human deaths globally each year, and that without signifi-
cant action, this could rise to 10 million per year by 2050. Malnutrition and food poverty will
contribute to this death toll as AMR impacts the health of food-producing animals and crops
(Fisher et al., 2018). The World Bank predicts that by 2030 up to 24 million people could be forced
into extreme poverty due to AMR’s impact on health systems, food-production and the economy
(WorldBank). LMICs will be particularly impacted due to a complex array of factors including poor
health care infrastructure, water quality and sanitation, accessibility of non-prescription antimicro-
bials, and limited AMR surveillance and governance. It is estimated that the cost associated with the
impacts of AMR will exceed 1 trillion USD globally by 2050 if no action is taken (O’neill, 2014;
O’neill, 2016; WHO, 2015; WHO, 2019).

These stark predictions have prompted the research community to prioritise funding to cross-
sector AMR initiatives (Carlet et al., 2014; WHO, 2019). These include, but are not limited to, the
development of new drugs, diagnostics, and vaccines, and by overhauling health services by updat-
ing prescribing practices and supplying AMR training to healthcare professionals. These product
and service delivery approaches largely focus on human, and health system contexts. However,
over half of the antimicrobials used globally are given to food-producing animals (Van et al.,
2020). Widespread antimicrobial use in food-producing animals has the potential to contribute
to the development of resistance in humans (WHO, 2000; WHO, 2003; WHO, 2005), especially
given the overlap in types of antimicrobials administered in agriculture, aquaculture, veterinary
and human healthcare (Tang et al., 2017; WHO, 2003). Contact between humans and animals,
shared environmental resources such as water, and direct consumption can result in cross-species
transmission of AMR (Holmes et al., 2016; Wegener, 2003). In food-producing animals, antimicro-
bials are used as prophylaxis or to promote faster growth (Yopasá-Arenas & Fostier, 2018), this is
especially true in LMICs (Founou et al., 2016; Thanner et al., 2016). This constitutes antimicrobial
misuse because most animals will not actually be suffering from an infection (Carrique-Mas et al.,
2015) meaning the microbes in their body are thus being challenged by antimicrobials and are more
likely to develop resistance. Even if the animal is unwell, it is unlikely that these methods of treat-
ment will facilitate the use of the correct drug to treat the infecting bug (Van et al., 2020). Equally,
many LMIC populations do not acquire their antimicrobials (for human or animal use) by prescrip-
tion but instead buy drugs directly from informal providers (Sakeena et al., 2018) who have variable
levels of training (Barman et al., 2021) and can be motivated by financial gain (Afari-Asiedu et al.,
2018). This again means ‘drug-bug’ matching is unlikely to be correct, and that poorer individuals
may not be able to afford a full course of treatment (Khan et al., 2019; Llor & Bjerrum, 2014;
Sakeena et al., 2018). Financial and resource challenges can also drive self-medicating behaviours
(Rodrigues, 2020) such as the sharing of antibiotics between family members, or re-purposing
human antimicrobials for animal use (Belas et al., 2020; Beyene et al., 2018). Unfortunately, product
and service delivery solutions proposed to tackle the AMR crisis tend to ignore these behaviours
and contextual factors which contribute to the proliferation of AMR across healthcare, agriculture,
and community settings (Charoenboon et al., 2019; Prestinaci et al., 2015; Roca et al., 2015).

Regardless of the new drugs developed or systems re-designed, the efficacy of antimicrobials will
only be protected if they are used appropriately across the One Health sphere (human, animal, and
environmental sectors). Proper usage relies on good working knowledge of antimicrobials and so
interventions to ‘up-skill’ everyone from farmers to health care workers to school children have
become increasingly popular avenues for funding (Bâtie et al., 2020; Charoenboon et al., 2019;
Jimah et al., 2020; Thornber et al., 2019). However, recent evaluations suggest that awareness-rais-
ing and education alone are not sufficient to create meaningful, long-term behaviour change
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(Denyer Willis & Chandler, 2019 Haenssgen et al., 2018; Pearson & Chandler, 2019;). Instead,
efforts are suggested to focus on what several Global Guidance documents (WHO, 2015; WHO,
2019) and National AMR Action Plans (NAPs) refer to as ‘sustained’ or ‘systematic and meaningful
public engagement’ (see examples from Costa Rica, Fiji, Spain, UK). This description echoes the
values and principles of Community Engagement (CE) methods which seek to develop equitable
partnerships with a given community, and work toward co-designed locally meaningful, and sus-
tainable solutions to a given challenges (King, under review; Mitchell et al., 2019; UNICEF, 2019).
This understanding of CE goes beyond public engagement, awareness raising and educational
approaches that are also popular within current AMR literature.

Through CE, the community take ownership of their information and co-develop solutions that
are meaningful in their settings (Mitchell et al., 2019; King, under review). CE has been successfully
applied to understand and develop local solutions to complex health issues (Decroo et al., 2013;
Echaubard et al., 2020; Gupta et al., 2020) and based on recent research, also appears an ideal
approach to tackle the challenge of AMR (Denyer Willis & Chandler, 2019). However, despite
the growing recognition of the importance of social science approaches to tackle AMR (Chandler
& Hutchinson, 2016; Vedadhir et al., 2020), the application of CE is poorly understood. If we can
synthesise learnings from CE interventions, then we can develop a collective understanding of their
scope to tackle AMR across contexts.

Aims

This manuscript describes a GCRF-funded ‘challenge cluster’ project which brought together six
existing LMIC-based AMR research projects. This is not a primary data collection study, all authors
were Co-investigators within the cluster whose aim was to synthesise knowledge and experience
regarding the current, and future uses of CE approaches to tackle AMR as a One Health problem.
We reflect on our combined understanding of AMR projects utilising CE approaches and contex-
tualise our learnings within the recent grey and published literature to discuss the current position
and future potential for CE to be utilised to tackle AMR across the One Health sphere.

Methods

Known as CE4AMR: The One Health Approach, the cluster included six existing AMR research
projects based in Bangladesh, Ghana, India (x2), Nepal and Vietnam (Table 1), with Co-Is based
in each country and across the UK.

The cluster used an inductive thematic approach (Braun & Clarke, 2006) to synthesise various
discussions on the use of Community Engagement approaches to tackle AMR. The inductive the-
matic approach, also known as inductive reasoning, involves looking for patterns within a dataset to
build a theory. Hypotheses and theories are not applied to inductive studies at the beginning of the
process. Rather the researcher uses patterns in the data to inform the study’s direction. In this clus-
ter, a single research (JM) led all aspects of thematic analyses. Because JM was not a Co-I in any of
the existing research projects, she was in a position to best maintain impartiality and thus to facili-
tate un-biased discussions between other Co-Is.

Cluster Co-Is engaged with the following series of tasks (Table 2). Due to COVID-19, the cluster
had to work exclusively online. Although some project teams could continue face-to-face discus-
sions within their own country settings, all international collaborations were held on the Zoom
online platform. Zoom was selected as it was the most accessible platform for all Co-Is to engage
with.

In June-July 2020, Co-Is collectively developed a set of research questions (RQs) with the aim of
capturing how CE is currently utilised within AMR research. An initial workshop between Co-Is
identified key concepts around which to frame the RQs, these were: identifying communities,
understanding One Health, consolidating strategy, scaling, and sustaining research, engaging
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Table 1. Details of the projects involved within this CE4AMR: One Health Approach Challenge Cluster.

Project name Country Details

Funder and
year

awarded
Co-investigators involved in

cluster

Community Dialogues for
Preventing and Controlling
Antibiotic Resistance

Bangladesh Developed and piloted an
innovative approach to
embedding a community
engagement intervention –
the Community Dialogue
Approach (CDA) – to address
antibiotic misuse within the
health system, community,
and cultural contexts of
Bangladesh. Now being
scaled-up in an RCT
evaluation study.

GCRF-ESRC
2017

Rebecca King (University of
Leeds, Social
Anthropologist)
Rumana Huque (ARK
Foundation, Health
Economist)

Sourcing Community
Solutions to Antibiotic
Resistance

Nepal Developed and piloted a
participatory video (PV) to
identify community-led
solutions to the misuse of
antibiotics in urban and peri-
urban Nepal. Has had
significant policy-level
impact.

AHRC-MRC-
GCRF
2017

Paul Cooke (University of
Leeds, Participatory Arts)
Sushil Baral (HERD
International, Policy
Development).

Dust Bunny: Understanding
the Home as a Source of
Infection of AMR Bacteria
Carried by Dust

Ghana Aims to develop an
understanding of the home
as a source of infection by
antibiotic resistant bacteria,
found and carried by dust.
Explores hygiene practices
across different home
environments in Ghana, to
define the bacterial
microbiome, considering the
extent to which antibiotic
resistance is driven by
household practices.

AHRC-MRC
2018

Emmanuel Tsekleves
(Lancaster University,
Participatory Design for
Global Health)
Collins Ahorlu (Noguchi
Memorial Institution for
Medical Research Ghana,
Epidemiologist).

Generating Collective
Solutions to Reduce
Unnecessary Antibiotic use

Vietnam Evaluates and contrasts
traditional health education
and training approaches to
behaviour change, with a
Participatory Action Research
approach. Encourages
community-wide change in
the way people use
antibiotics for treating
common human and animal
health problems, and how
health-workers prescribe and
use antibiotics in hospitals.

Wellcome
Trust 2019

Sonia Lewycka (University of
Oxford, Public Health
Epidemiologist)
Giao Vu Thi Quynh (Oxford
Clinical Research unit,
Public engagement
coordinator).

GCRF One Health Poultry Hub South-East
Asia: focus
on India

Population growth is driving
global demand for poultry,
meat and egg production;
this unfortunately creates
conditions in which animal
diseases can spread to
humans (‘Zoonoses’) and can
also accelerate AMR. The Hub
adopts a One Health
approach to the issue of
combatting animal-to-
human diseases by bringing
together a team of
laboratory, clinical, veterinary
and social scientists,

BBSRC/GCRF
2019

Fiona Tomley (Royal
Veterinary College,
Experimental
Parasitologist),
Rajib Dasgupta (Jawaharlal
Nehru University,
Epidemiologist)

(Continued )
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stakeholders and evaluating projects. Each cluster project then worked with their individual teams
to create a set of RQs around these concepts. An inductive thematic approach (Braun & Clarke,
2006) was used to synthesise the final set of six RQs (Table 3) which were presented back to Co-
Is. Each project then answered the questions with wider members of their team (not just the Cluster
Co-Is). Answers were based on their experiences and fed-back to the cluster in written responses. A
single researcher then synthesised answers again using an inductive thematic approach. A synthesis
of answers to the Research Questions was presented in a Zoom webinar in early September 2020.
This was attended by all Co-Is and several additional audience members representing funders, glo-
bal health organisations and LMIC-based academics with a background in Community Engage-
ment. Attendees reflected on the synergies and nuances within the answers to the research
questions. These discussions contextualised the current scope, barriers, challenges, and future
potential for CE approaches to be applied to address AMR.

Table 1. Continued.

Project name Country Details

Funder and
year

awarded
Co-investigators involved in

cluster

focussing in particular on the
need for safe poultry
production in South and
South East Asia.

Supporting Evidence-Based
Policy: a longitudinal study
of AMR risk behaviours
among livestock keeping
communities in India and
Kenya.

India (and
Kenya)

Explores the emergence of
AMR among two
communities of livestock
dependent poor: Maasai
pastoralists in Kenya and
subsistence dairy producers
in India. The project looked at
behavioural change over
time supported the creation
of a forecasting tool to assess
the relative risk of emergence
of AMR among the
communities involved. Comic
books were produced and
disseminated at the
community level to
schoolchildren, providing
learning material on AMR
and good antimicrobial
stewardship.

ESRC/GCRF
2017

Naomi Bull (London School
of Hygiene and Tropical
Medicine, Veterinarian)
Deepak Saxena (Indian
Institute of Public Health
Gandhinagar, Community
Medicine and
Epidemiology)

Table 2. The Cluster’s process of exploring how CE approaches are currently utilised in One Health AMR research.

Task Date Details

Development of research questions (RQs) June-July
2020

Cluster Co-Is work within their project teams to develop key
research questions which capture how CE is currently utilised in
AMR research

Refinement of Research questions July 2020 RQs are refined via an inductive thematic analysis led by JM.
Refinements are fed back to whole cluster team for reflection
during a Zoom conference call.

Answering of RQs August 2020 Cluster Co-Is work with their wider project teams to answer
research questions based on tehri experiences of utilising CE
within AMR.
Answers are fed by to JM in written format.

Synthesis of RQ answers September
2020

Inductive thematic analysis led by JM.

Reflection on usage of CE to address AMR
across the One Health Sphere.

September
2020

Cluster Co-Is join whole team webinar to reflect upon the groups’
answers to the RQs
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Here we present synthesised answers to these RQs, alongside relevant literature which was either
identified by Co-Is during the process of refining and answering the questions, or by a light-touch,
iterative literature search. This followed neither systematic nor rapid review methods because this
was not the focus of the cluster project, but rather identified documents (academic or otherwise)
which spoke to the key themes identified from our synthesis.

Results and discussion

Toward a shared understanding of community

We define community engagement as

“a participatory process through which equitable partnerships are developed with community stakeholders
who are enabled to identify, develop and implement community-led sustainable interventions to issues
that are of concern to them. This approach can result in bespoke local solutions to addressing the drivers
of AMR which align with the priorities and needs of communities”. (King, forthcoming)

This definition was co-developed between 2017 and 2019 over several workshops and as part of a
previous CE for AMR intervention. It has been adopted in recent publications (Mitchell et al., 2019;
Cooke et al., 2020) and framed the basis for our research questions and this synthesis. The UNICEF
minimum Standards of Community Engagement (2019) reinforce many of these points and were
co-developed separately, over a similar time frame and utilising a similar approach of networking
with many different stakeholders.

However, our synthesis suggests that there is rarely a single definition of community. This is
because individuals will belong to multiple communities at the same time, and these communities
may change depending on context.

Factors often used by external stakeholders to define communities include demographic, geo-
graphic and socio-cultural dynamics, as well as shared lived experiences (Box 1). Geography is

Table 3. The co-designed Research Questions (RQs) which supported this synthesis and knowledge exchange exercise.

Research questions Sub questions

What constitutes the ‘community’ that we are engaging with? What do we mean by ‘community’ in practice?
How do definitions of ‘community’ engage, or ignore,
complex issues around, for example, gender and
intersectionality?
How do social, cultural, political, geographic and other
contexts impact CE activities?
What lessons can we learn from the Cluster’s experience in a
wide range of settings?

What (CE) strategies have been utilised to understand the
context in which AMR develops in LMICs and what are the
advantages/disadvantages of these?

Which One Health drivers (including behaviours) have we
focused on when addressing AMR within specific LMIC
communities?

On reflection does our work
Clearly address these behaviours and drivers?
Create change on these behaviours and drivers?
Miss certain behaviours or drivers?
Consider the context around these behaviours and drivers?

What are the best ways to make CE scalable and/or sustainable
when tackling One Health AMR challenges?

How do we identify the community needs?
How can we build capacity within communities to align the
One Health AMR agenda with their needs?
(How) can we embed CE within existing systems?

What are the most effective ways to engage with national and
international stakeholders, beyond the community?

How do we define success, measure effectiveness, and learn
from failures, when applying CE methods to the One Health
AMR context?

What metrics/indicators do we use to define success and
failure?
How can we learn from failures in our current contexts?
What contextual factors appear to underpin success/failure?
How to we share successes and failures?
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difficult to contextualise in relation to AMR. Resistance can develop in any setting due to a myriad of
factors including behaviour. Also, because resistant microbes know no boundaries AMR can spread
between human and animal communities across local, national, and global borders (Silva et al., 2020;
WHO, 2016). As such, shared lived experiences may be more important to understanding the con-
text of AMR than physical community boundaries. For example, using only geographic parameters
to define a community couldmissmany people who engage in shared experiences such as visiting the
same health post. Beliefs and practices may also define communities (Cislaghi et al., 2019) and ways
of working through CE. Sections of a community may not be available to interact on faith days,
whilst social norms may prohibit others from expressing their thoughts in group situations.

The parameters in Box 1 can be useful during project development as funders require a descrip-
tion of intended beneficiaries. However, they may shape inclusion or exclusion parameters around a
community and negate the fact that even narrowly defined communities are not homogenous. This
is inappropriate because CE should be inclusive and representative of the living community, no
matter how complex this may be. In fact, it is reasonable to accept that within CE interventions,
the academic description of a community will differ from the working definition in the field as sta-
keholders get to know each other and co-develop the project. Mapping a community and conduct-
ing gap analyses (Park et al., 2019) can be helpful to understand who is included, why, and if anyone
is missing.

Box 1. The factors often used to define a community, identified through the cluster synthesis.

Understanding how far a community reaches is critical when considering the challenge of
AMR. Being a One Health problem, AMR requires engagement for cross-sector stakeholders
in human, animal, and environmental health (Acharya et al., 2019). This means CE
approaches to tackling AMR need to engage beyond the immediate community. Stakeholder
is a term used in relation CE (Ingabire et al., 2016) to describe people or organisations affected
by the research topic, or who can affect it. It may not always be clear where a core community
ends, and stakeholders begin. How to label, include or exclude individuals will depend upon
context, and some individuals may switch between roles. For example, some community
members may also act as stakeholders if they take on a gatekeeping role and provide access
to hard-to-reach groups. A consensus of our synthesis was that communities and stakeholders
need to be mapped early. This can clarify how different groups relate to each other and what
their roles and needs are. For example, engaging Government officials early on can allow them
to write letters of support for a funding application, this strengthens the relationship as sta-
keholders feel valued. Such nuances will be project – and context-specific which is why
early mapping is crucial. The community can support mapping exercises, and CE practitioners
actively encourage this approach (React, 2018). Co-development of stakeholder mapping
begins the process of two-way knowledge exchange and develops community ownership of
the project. These are both essential components of CE and set the tone for collaborative,
equitable partnerships.
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The context in which community engagement (CE) approaches are currently being
utilised to tackle antimicrobial resistance (AMR)

CE approaches currently tend to tackle the demand side of AMR. Interventions focus on under-
standing how people source antimicrobials, how and why they (mis)use them (Charoenboon
et al., 2019; Jimah et al., 2020; King, under review; Rodrigues, 2020 Tsekleves et al., 2019;). As
such CE is mainly employed within the context of human health. A growing number of projects
are considering similar questions about the demand for agricultural antimicrobials (Bâtie et al.,
2020; Thornber et al., 2019), but their rationale is often underpinned by human needs. For example,
the unnecessary use of antimicrobials in food-producing animals is often framed as a negative
behaviour under the rationale that it can lead to common infections developing resistance, causing
mass sickness in the animals and thus reducing food supplies and economic gains for the farmer
(Durso & Cook, 2014;; Founou et al., 2016 Lekshmi et al., 2017). However, another challenge is
that antimicrobial use in agri – and aquaculture can allow antimicrobial residues to pass into the
natural environment, where AMR can again develop and harm wildlife and the environment
(Reverter et al., 2020; Van et al., 2020; Yopasá-Arenas & Fostier, 2018). Our synthesis suggests
that the first scenario is more frequently engaged with because it is reflective of the need for
LMIC communities to focus on immediate effects. Although environmental damage due to AMR
will eventually impact on a community, it is much easier to demonstrate the direct risks of AMR
impacting on food production and finances. This likely explains why there is little uptake of the
CE method when considering environmental or animal health issues in isolation.

Whilst the AMR drivers considered by CE projects tend to focus on immediate human needs, there
is more variability in the Strategies being utilised to understand the context in which AMR develops.
Strategy can be interpreted in different ways. Firstly, there is the methodological strategy and secondly,
the level of engagement of the community. Methodologically speaking, AMR research using CE tends
to favour a mixed-methods approach (Gebretekle et al., 2018; Shallcross et al., 2020). This is because
research teams often need to gather baseline data on an aspect, or driver, of AMR before exploring and
potentially changing some of the undesirable behaviours linked to this driver. This complexity means
that in terms of engagement, CE projects are often interdisciplinary and tend to address multiple layers
of enquiry around their key research question. CE projects tend to begin with formative work to engage
the community and stakeholders, build trust, assess their needs, and collect baseline data through sur-
veys, interviews, or biological sampling. Projects then becomemore divergent, working with a commu-
nity to co-design an intervention. This might be an AMR dialogue during community health meetings
(King, under review), co-designed home hygiene guidance (Tsekleves et al., 2019), or arts-based out-
puts such as films (Cooke et al., 2020), or comics (SaS, 2020). An important part of creating a CE for
AMR strategy is that communities knowwhy they are providing information (such as filling in a survey
or allowing a vet to take blood samples from their cattle) and see how it is being used (such as to show
how few people finish a course of antibiotics, or to quantify the drug resistant infection burden in local
agriculture). Mixed-method approaches facilitate knowledge exchange between the research team and
the community. This helps the project become context specific and to develop a genuinely engaging
process where all stakeholders can both learn and share their knowledge (Hassenforder et al., 2016).
The use of mixed-methods approaches, and a wide variety of engagement strategies, also suggests
that there is broad interdisciplinary interest in the use of CE to tackle AMR. This is promising because,
considering the complexity of the AMR challenge, it is unrealistic to expect that one CE approach will
fit all situations and communities.

The current usage of CE for AMR often includes co-production of outputs. For example, com-
munity members may learn about AMR through the process of creating a film on the topic, which
they can then use as part of an advocacy campaign to drive change (Cooke et al., 2020). Co-pro-
duction gives this community buy-in to the project because they have ownership of the final
resource. This helps with engagement, but also develops softer skills in participants, including
confidence, critical thinking, and public speaking. Our synthesis suggests that these skills are
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integral to tackling AMR because it is an evolving problem. The community’s needs in relation to
AMR will change over time and, crucially, needs may change as knowledge increases (Gorddard
et al., 2016). For example, once the term antimicrobial has been contextualised in the human setting
the community may reveal wider needs in terms of antimicrobial usage in agriculture or animal
husbandry. These needs may not have been apparent initially, but the process of CE can facilitate
two-way learning between community and research team members which will capture these chan-
ging perspectives. A confident community will be able to better explain their needs and how they
have changed over time (Abimbola, 2020). Translating these knowledges into co-produced outputs
ensures that key AMR challenges within a given context are being addressed. Two-way knowledge
exchange also facilitates the scalability and sustainability of the CE approach to AMR. Films,
comics, training manuals and community dialogue groups can be used as both research evidence
and community resources. The community keep ownership of the resource to use in meaningful
ways such as lobbying for policy change, whilst the research team can use it as evidence to secure
new research funding or to disseminate to their wider academic network.

The barriers and challenges in applying the CE method to AMR research

Community Engagement appears well-suited to tackling AMR, yet there are challenges to over-
come. Firstly, CE hinges on the ability to create equitable partnerships (Mitchell et al., 2019; UNI-
CEF, 2019). Whilst the community is best placed to understand their lived experience of a particular
AMR problem, the biology of this issue often needs to be considered by a technical expert. This can
create tension within CE for AMR projects, when a community-generated solution may need to be
adapted to ensure good science is being communicated. Ensuring all stakeholders are connected
from the start of the project and explaining that review stages are an intended part of project devel-
opment, can make this more equitable. Remembering that CE is a process for two-way knowledge
exchange is also important. ‘Experts’, for example, in environmental AMR are currently struggling
to understand the dynamics of antimicrobial pollution. Thus, academics, policy makers and health
care workers have a lot to gain from listening to communities on topics such as drug access, usage,
and disposal. However, AMR is an invisible problem. In contrast to issues such as maternal and
neonatal mortality, for example, AMR is not very easy to understand in terms of impact on people’s
lives. Because people do not see AMR happening. Even after having it explained they may still won-
der if it is really a problem in their community. CE can work to overcome this barrier through
knowledge exchange if projects allow the community space to reflect upon and question the pro-
blem in their own lives. This knowledge-exchange process can allow AMR to be given meaning
within a particular context. It then facilitates researchers to tailor their interventions more specifi-
cally to the community who will ultimately benefit.

It is important that CE does not become an extractive process (UNICEF, 2019). There will inevi-
tably be a stage in each project where AMR information is ‘taken’ from the community either via
discussion or sampling. The CE approach aims to find ways to return the learning from this data
back to the community as soon as possible, and in a way that is meaningful. This is particularly
important when gathering biological data, such as blood samples, from participants or their live-
stock which is often considered sensitive information (Domaradzki & Pawlikowski, 2019) as it
relates to health and economic wellbeing. There can be mistrust of researchers who collect this
type of data, but also a reluctancy of communities to engage with feedback if it is simply presented
as a ‘to-do list’. CE approaches consider more inclusive ways of sharing the research findings and
combining them with community knowledges, for example via a co-produced output. However,
there remain challenges here, not least that co-production of films, theatre, artwork, etc. requires
facilitators with specialist skillsets (Mitchell et al., 2019). Co-production also tends to be small-
scale and this can lead to bias in the community voice that is being expressed. For example, certain
community members may struggle to attend or fully engage with these types of events without sup-
port for childcare, renumeration of earnings, etc. The timing of events, along with a broader
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appreciation of social and cultural norms needs to be considered to ensure the outputs produced are
reflective of, and applicable to, the focal community.

One barrier that prevents CE being considered as critical to tackling AMR is that both CE as an
approach (Abimbola, 2020; Hassenforder et al., 2016), and AMR as a measure (Naylor et al., 2020) are
very difficult to evaluate. There is limited evidence to suggest that current CE interventions do impact
on the AMR drivers they plan to address. AMR knowledge gains can occur following training and
educational interventions. Yet, where behaviour change is the desired outcome of CE, it can be
difficult to measure success (Charoenboon et al., 2019; Haenssgen, 2018; Haenssgen et al., 2018).
This is because behaviour is complex, and any changes are difficult to attribute to a single interven-
tion. Valuing the community voice can overcome this barrier in part because it allows the community
to self-report behaviour changes. However, there can be an element of bias in terms of telling the
researchers what they want to hear (Brito, 2017). Looking at community produced outputs can reveal
deeper learnings. For example Cooke et al.’s (2020) co-produced films showed communities translat-
ing their recently acquired antibiotic knowledge from human to an animal health context. Other
behaviours are visible, such as good animal husbandry or soap usage (Biran et al., 2014). Yet obser-
vations alone don’t give us the context as to why the behaviour change has occurred or if a CE inter-
vention is responsible. Changes in AMR, as a biological measure, are also hard to evidence. Climatic
conditions, pollution, and natural evolutionary processes all impact on AMR (Deng et al., 2020 Mac-
fadden et al., 2018;; Redshaw et al., 2013; Reverter et al., 2020; Rodríguez-Verdugo et al., 2020). Thus,
any changes in measures of resistant infections are hard to attribute directly to a CE intervention.

Evidence regarding the ability of CE to address AMR challenges is much needed, and to develop
this, definitions of success (and failure) must be agreed. Our synthesis suggests that the aims of CE
projects which are communicated to funders for example ‘this project will reduce antibiotic use in a
certain area’may look very different in practice. For many projects, a large amount of work focuses
on education or raising awareness of antibiotics in the first place. For some communities, the word
antibiotic is not recognised but there is underlying knowledge and practices around their usage.
Communities and researchers must work to get on the same page in terms of language and under-
stand the context in which they are working (Whittaker et al., 2019) before the intervention can be
co-designed, implemented or evaluated. By this point there may be little evidence that an AMR dri-
ver has been impacted but the community will have increased AMR awareness, confidence, and
autonomy to change ingrained behaviours which contributed to the driver in the first place.
How successful the intervention is deemed to have been will depend on a variety of factors, not
least the methods used to evaluate it (Naylor et al., 2020). However, when considering the original
research question in isolation there may be little evidence for success despite huge learnings being
made by the community and research team.

A way around this evaluative challenge is to scale and sustain CE for AMR projects across a range
of contexts to better understand what success looks like and how to measure it. However, this is a
somewhat academic approach which may result in a loss of specificity and thus a potentially harm-
ful impact on communities (Zomahoun et al., 2019). The specificity of CE interventions and their
resulting outputs can be challenging in terms of scalability. For example, although a Community
Dialogue may work well in one setting, it may be poorly received in another. Equally, if outputs
such as a comic book end up reaching a much wider audience will they still be specific enough
to tackle the AMR challenge in that new community? Our synthesis also suggested that the
terms scale and sustain may not be entirely appropriate for CE interventions, particularly those
tackling AMR. Stages that pre-date the scale and sustain include ensuring that a project is feasible
and accepted in each context. The relationships between acceptability, feasibility, scalability, and
sustainability are not linear. This is because both communities and AMR are dynamic. Their
needs and impacts change over time and in relation to external factors. As such it may be useful
to reflect upon what stage a project is currently working in (Figure 1) and what success should
look like at each of these stages. Including the community in these reflective stages is crucial to
fully understand the impact an intervention is having, and where this could lead.
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Gaps in AMR research which could benefit from CE interventions

CE for AMR interventions are presently largely focused on human health and human need. Notable
by their absence are environmental drivers of AMR. As discussed, this may be because they are not
considered to immediately affect human health or wellbeing. This presents an area of opportunity
for CE approaches to engage on broad issues of AMR. There are learnings to be gained here from
the climate crisis where researchers have found meaningful ways to communicate the urgency of
climate change in low resource settings, where immediate needs would usually be prioritised (Ste-
phens & Graham, 2008; Wehn & Almomani, 2019). Attempting to prevent >1.5°C of global warm-
ing is an abstract concept for any non-specialist community. Yet breaking it down into small
actions, for example using a biofuel stove (Debbi et al., 2014), or emphasising the need for respon-
sible disposal of plastics (Debrah et al., 2021), which have other immediate benefits to health and
local environments, allows the overall challenge to become achievable (Stephens & Graham, 2008).
CE as an approach has the potential to achieve similar gains on AMR. Presenting AMR as a One
Health problem as per Figure 2 reveals multiple points of engagement that each community may
prioritise differently depending on their context. CE can engage with this context to understand
which part of the One Health AMR problem is most meaningful, whilst also providing insight
into other linked areas.

The supply side of AMR, in terms of engagement with pharmacists or informal drug-sellers, is
also poorly addressed by CE. Although a wealth of studies explore the knowledge, attitudes and
practices (KAP) of pharmaceutical clinicians (Basu et al., 2020; Kotwani et al., 2012; Llor & Bjerrum,
2014; Sakeena et al., 2018), CE as per our definition is rarely deployed to understand the rationale
behind inappropriate prescribing practices and the context in which these occur. Using CE to
explore antimicrobial supply or access is an opportunity to tackle major drivers of AMR such as
inappropriate usage, and non-prescription antimicrobial sales in LMICs. KAP surveys often assume
that lack of knowledge is the problem and filling these knowledge gaps will address the problem. But
there is frequently a disconnect between knowledge and practice. CE is better able to understand
why best practice does not happen and identify alternative solutions to address this. Another
grey area of understanding is the lack of enforcement of National Action Plan (NAPs) and Anti-
biotic Stewardship (ABS) guidance (Park et al., 2019; Schweitzer et al., 2019). The equitable and par-
ticipatory nature of CE methods suggest it could be highly effective in engaging communities with
Global, National or Local AMR guidance and encouraging positive behaviour change. This could

Figure 1. Feasibility, acceptability, scalability and sustainability.
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link to the challenge of surveillance. Many LMICs lack an effective way to collect, analyze and syn-
thesise AMR data from across the One Health sphere. CE methods such as the Citizen Science
approach (Cohn, 2008) could allow communities to be part of this process and contribute vital
data to inform guidance documents. Community ownership of such data could be key to driving
adherence to NAPs and changing behaviours. Finally, CE tends to focus on creating positive,
AMR-safe behaviour changes which is understandable considering the magnitude and urgency
of this global challenge. However, CE could support the understanding of why a person or commu-
nity behaves in the ‘wrong’ way (Rodrigues, 2020). If negative patterns of AMR behaviour are not
fully understood or contextualised it may be very difficult to avoid them appearing in other situ-
ations across the local, national, or global community (Haenssgen, 2018) where they could continue
to drive AMR.

Another gap in the CE for AMR landscape is resource and implementation support. There are
significant challenges around how to define and measure the success of CE for AMR interventions.
The favorability of mixed-methods approaches to tackle AMR (via CE) suggest mixed-methods
evaluations should also be most appropriate. However, these can be complex to develop, implement

Figure 2. The One Health dimensions of antimicrobial resistance. Reproduced with permission of World Health Organisation from
‘Infographics: Antibiotics in the Food Chain. WHO list of critically important antimicrobials (WHO CIA list) – 5th revision’ https://
www.who.int/foodsafety/areas_work/antimicrobial-resistance/AMR-food-chain-infographics/en/ Copyright © WHO (2017), all
rights reserved?
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and report upon (Haenssgen, 2018; Haenssgen et al., 2018; Hassenforder et al., 2016; Naylor et al.,
2020). Community and stakeholder mapping also appeared integral to almost all group discussions
which formed this synthesis. With the exception of the ReAct Groups’ recent resource (2018), there
is limited guidance on how to do this appropriately through an AMR lens. The One Health nature
of AMR means that many situations, stakeholders beyond the research teams’ area of expertise will
need to be considered. Equally this synthesis has repeatedly shared the value of involving the com-
munity in mapping exercises. This allows everyone to better understand the actors linked to AMR
in each setting. Yet again, there is little guidance on how to support and safeguard communities to
engage in such mapping work.

Communities need to understand why and how their involvement in mapping, as well as the
other activities in a given project, will be beneficial. This leads on the need to demystify AMR.
Because AMR is often considered a biological problem, it can be communicated through jargon
and complex language. However, AMR relates to many everyday practices such as home and animal
hygiene, food production, health seeking behaviours, and waste disposal. These are relatable themes
to engage people on, and the CE approach offers many strategies to do this in locally meaningful
ways. The community may have their own language around antimicrobials, drug resistance and
the everyday practices mentioned above. The CE approach allows space for these factors to be dis-
cussed by the community and understood by the research team, facilitating equitable AMR inter-
ventions to develop. A ‘take home’ from this synthesis was the need to value community knowledge
and let it drive the project forward, whatever aspect of AMR it is focused on.

Summary

The knowledge exchanged between this cluster (Box 2) suggests that CE can facilitate AMR behav-
iour change, specifically in LMICs, because it is a contextualised approach which supports commu-
nities to develop solutions that are locally meaningful (economically feasible, socially acceptable,
and culturally appropriate). However, current CE interventions focus on AMR within human
health, and the demand-side drivers of resistance. Additionally, the specificity of CE approaches
makes them difficult to evaluate and scale. A focus on developing open access resources, particularly
around evaluation, stakeholder mapping and communication could encourage the uptake of the CE
approach to tackle a variety of AMR drivers across LMICs.

Box 2. Key findings from this cluster synthesis.
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