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Antimicrobial resistance (AMR) is a growing global health threat, which is increasingly quantified in terms of its
human health and economic burden. In this article, we highlight that for policy and planning purposes the social
burden of AMR is as important to attend to as health and economic burdens, requiring systematic consideration
and measurement of multiple dimensions. We provide a conceptual and empirical overview of four dimensions
of the social burden of AMR: the distribution of AMR among and between populations; the lived experiences of
AMR by patients and carers; how and by whom AMR interventions are shouldered; and how AMR can change
society. We illustrate these dimensions through five case studies drawn from research projects in the UK, East
Africa, Thailand and Brazil. Drawing on these insights, we discuss challenges and opportunities for documenta-
tion and measurement of AMR’s social burden going forward. Taking this seriously aligns with the consensus ob-
servation that to address AMR requires moving away from pathogen-based and siloed disciplinary perspectives
and means embracing different forms of data and evidence from around the world. We propose an interdiscip-
linary engagement across researchers, policy makers and community stakeholders to arrive at agreed principles
and metrics for future monitoring of the social burden. We need to tackle invisibility through lack of data by con-
sidering the social burden in design of AMR surveillance and research, includes mainstreaming social science
data, and incorporating arts-based approaches to understanding AMR. Recognition, documentation and meas-

urement of the social burdens of AMR will advance AMR approaches and help develop equitable solutions.

Introduction

Antimicrobial resistance (AMR) describes a process whereby
viruses, fungi, parasites and bacteria become resistant to the
medicines designed to suppress them. The number of pathogens
that have become resistant to antimicrobials appears to be rising
globally, with a profound impact on human, animal and environ-
mental health. For example, antibacterial resistant infections are
estimated to have caused 1.1 million human deaths in 2021,*
and are forecasted to increase to 1.9 million by 2050.

Such quantitative estimates of the burden of AMR have become
powerful motivators for research and policy to tackle the issue. Over
the past 20 years, measurement has moved from a focus on bugs,
to attributable deaths, to encompass economic costs. The World
Health Organization’s 2001 strategy’ on AMR arose from the
1998 World Health Assembly declaration.? The importance of clinic-
al and economic burdens was highlighted across these calls to ac-
tion, but the recommended measurement was of pathogens,
through laboratory surveillance and reporting. At this time, a

development frame* meant that the consequences of AMR for
the poorest and most vulnerable were recognized and the preven-
tion of infection for these groups was highlighted as a priority.
However, the launch coincided with a year of geopolitical change,
including the 9/11 terrorist attack in New York, and the strategy
failed to gain traction.” Meanwhile, regional surveillance systems
like the European EARS-Net, set up in 1997, began to enable govern-
ments to estimate how many deaths are attributable to antibacter-
ial resistant infections in Europe® and the USA.” Having seen limited
progress globally in the decade subsequent to the 2001 strategy
launch, other ways to capture the significance of the AMR
problem were put forward. The UK Government commissioned
a report that estimated >700000 annual deaths globally attrib-
utable to AMR®—including TB and malaria—and, importantly,
expanded this analysis to economic estimates and future projec-
tions: by 2050 a potential cumulative cost to global economic
output of 100 trillion USD and 10 million lives lost annually.’
The World Bank followed with a similar cost projection based
also on macro-economic methodology.’® The 2019 and 2021
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mortality estimates, also funded by the UK Government through
the GRAM consortium, explored age and regional disparities,
while highlighting the limited data for disaggregated ana-
lyses.* Calculations of the economic burden of AMR, including
the cost of treating resistant infections, combined with economic
productivity losses are alarmingly high.*'2 There has been grow-
ing concern over the potential inequalities—albeit not well docu-
mented—in the AMR burden. The declaration agreed at the 2024
UN General Assembly level meeting notes the ‘profound socio-
economic challenges and financial hardships faced by people af-
fected by AMR... and therefore affirm that all these people require
integrated, people-centred prevention, diagnosis, treatment, man-
agement of side effects, and care...’ (paragraph 15**), and com-
mits to reduce antibacterial resistance (ABR)-associated deaths
by 10% by 2050. Achieving this will require addressing—and
making tangible and legible—the social burden of drug resistance.

While efforts to measure and articulate the health and eco-
nomic burdens of AMR have gained traction in quantitative
form, the wider social impacts of AMR have been evoked more of-
ten in narrative form framed as, for example ‘the end of modern
medicine’ or ‘antibiotic apocalypse’® rather than being system-
atically studied and used to inform decisions. The growing aware-
ness of the importance of social science insights for AMR is
notable,'® and many organizations including the EU, the WHO
and various National Action Plans call for greater attention to so-
cial impacts.’” However there is a need to unpack what ‘social’
means in this context: it is often envisioned as a barrier or facili-
tator to AMR interventions rather than a field that is being actively
shaped by AMR. We highlight that the ‘social burdens’ of AMR
should be attended to as closely as the AMR clinical and econom-
ic burdens, but that this attention may require different forms to
render the burden legible and trackable. In economic terms,
some of the aspects of social burden of AMR overlap with the no-
tion of ‘social costs’ including costs to individuals and external-
ities. While these could be quantified and modelled, we argue
for the need to make explicit the social burden in everyday terms.
Any description of AMR burden is complicated by the fact that
AMR is not a single condition, but a process that occurs across dif-
ferent microbial species, with different pathogenicity in different
situations and with different transmission routes and differing
adverse consequences of resistance. Nonetheless, we concur
with those creating global unified estimates of clinical and eco-
nomic burdens that there can be value in articulating an heuristic
for focusing attention for political and programmatic action. In
this article, we draw on prior research to propose four key inter-
related dimensions of social burden of AMR (Figure 1), and sug-
gest how they could be conceptualized and measured across
multiple ecosystem domains.

The population distribution of AMR

AMR microbes develop and spread among environment-animal-hu-
man interfaces in uneven ways as a result of the folding together of
historical, ecological and biological processes.®'® Human and ani-
mal surveillance data show geographic inequality in resistance and
AMR mortality burden at both regional and national scales,**2%*
and this is typically higher in resource-poor and more socio-
economically unequal societies?! and in the global South.*?! At
sub-national levels, there is sparse reliable epidemiological evidence
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Figure 1. Four inter-related, multi-scalar dimensions of the social burden
of AMR.

in many countries. Higher AMR environmental loads have been
found in urban areas with higher population density,’*** where
water sources or environments may be contaminated,?* including
by wet season flooding and animal contact.?*%> At both area- and
individual-levels, lower socioeconomic status and poverty including
overcrowding, homelessness, lower income and lower educa-
tion?>~? are also associated with higher AMR rates. Ecological stud-
ies find that differences in antibiotic usage do not fully account for
national inequalities, and point to certain forms of political, economic
and governance systems as drivers of higher AMR.?%:28

The burden of AMR infections in humans is also differentially
distributed according to key societal stratifiers, such as age,
gender, race and socioeconomic status.’”! For example,
AMR-related mortality peaks in the neonatal period and in the
very old,"*? and advanced age is a common risk factor, intersect-
ing with gender in complex ways.?**° Global population ageing
and the projected expansion of (multi) morbidity presents add-
itional risks through clinical vulnerability and increased contact
with healthcare settings33 (see Case study 1). These observed in-
equalities are the result of layered vulnerabilities, exposures,
treatments and opportunities for care, a complex process which
requires careful research incorporating a range of different types
of data. There is also a need to attend to the production of inter-
sectional inequalities in antibiotic use and AMR risk which operate
through combinations of social disadvantage®* and result from
wider historical and social processes.*® Gender is one such inter-
sectional lens that has received most recent attention. Men and
women are probably differently exposed to infection, drug resist-
ance, antibiotics and also have differential access to care. For ex-
ample, women and girls in low resource settings may be at
increased risk of (drug-resistant) infection due to their menstrual
hygiene needs yet have poorer access to sanitation, and have
more limited decision-making power to seek care.?”

The lack of linked data on AMR cases including demographic
and social dimensions is a clear hinderance to research on this
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topic.?3° Another major challenge to understanding the nature of
AMR inequalities is that most AMR data is itself subject to various
forms of selection bias making it difficult to distinguish real social
inequalities from data artefacts. Most human AMR studies are sub-
ject to ‘isolate bias’, being based on non-randomly sampled bac-
terial isolates from hospital settings. The social determinants of
health and health care access play into this process of selection
bias. Individual and community vulnerability to develop a serious
(resistant) infection, the propensity for that person to seek help
in a hospital setting where diagnostic cultures are performed
and shared for research and the ability to pay for such services il-
lustrate profound limitations of existing data to represent social
stratification. Joined up efforts are required to establish core data
assemblages including demographics and socioeconomic factors,
recognize bias transparently and include additional sources of
(qualitative) data to enable a nuanced interpretation that takes ac-
count of pathways of vulnerability, exposure and treatment.

Case study 1: Unequal population distribution of AMR:
co-occurrence of cancer and AMR infections

AMR infections intersect with age-related diseases such as
cancer®®37 in complex, synergistic ways. Infection is a major cause
of death and complications in cancer patients,*®3° associated with
~60% of cancer deaths.3® Resistant infections such as
ESBL-producing bacteraemia and VRE are an increasing problem,
and are more prevalent among cancer patients in intensive care
and those receiving antibiotics.*° On larger scales, this threatens to
reverse cancer survival gains made in the 20th century.

Cancer and AMR infections co-occur in a syndemic fashion®!
combining to exacerbate the risks and consequences of each other.
Cancer survival is dependent on surgical and chemotherapeutic
interventions which increase susceptibility to infection, while
simultaneously increasing exposure to healthcare settings where
resistant bacterial and fungal infections thrive.*?“3 Antibiotics act
as a scaffold for cancer care and are used prophylactically to
reduce the risks of infection. This higher antibiotic use to treat
infections and to prophylactically manage the risks of interventions
fuels further drug resistance.

The age and socioeconomic gradient of cancer risk and surviva
means that the cancer-AMR syndemic will create a disproportionate
mortality burden for older, socioeconomically deprived groups.
However early onset cancer is becoming more common,* a
manifestation of risk factors such as obesity and environmental
pollution in younger generations. Therefore, in the future, AMR
infections could have even greater impact on cancer patients in
mid-life. The social burden of AMR for mid-life cancer patients looks
different because they are typically in more active caring and labour
force roles compared with older people. Quantifiable economic and
social burdens include higher costs of treating both cancer and
resistant infections, longer hospital stays, caring burden, loss of
productivity and quality of life. In countries with fewer resources these
burdens are more often borne by individuals, households and
communities. Thus, the cancer-AMR infection syndemic may create
double or triple burdens for affected individuals and their social
networks.

144

AMR lived experiences

Beyond high-level statistics, the lived experiences of those deal-
ing with AMR tell of the (often hidden) social burden, which

extends through socio-material networks. The narratives of pa-
tients struggling to find care for chronic drug-resistant infections
show adverse effects on many life domains including mental
health, work, family and social lives.*® Accounts of pathways to
care for those with AMR infections highlight how social disadvan-
tage makes accessing appropriate care more complex and time
consuming, especially within fragmented and under-resourced
health care systems in the global South.”” These issues are
under-documented, and the ‘collateral damage’ of AMR
infections on carers, and how that falls unequally, has rarely
been explored (see Case study 2). The intersectional gender
and socioeconomic disparities in informal care-giving*®*? sug-
gest that lived experiences of AMR are unequal.

Various organizations including the WHO have recently in-
itiated campaigns to make visible the accounts of ‘AMR survivors’
(https:/lwww.who.int/groups/task-force-of-amr-survivors, https:/
amrnarrative.org/) and use this as tool for political engagement
and activism. These so far have taken a patient-centric perspec-
tive, which could be extended to better understand the experi-
ences of those caring for the sick, whether informally or in formal
care systems, for example when trying to treat AMR infections
and manage the risks of medical interventions with a dwindling
stock of effective antimicrobials. Beyond human health, the experi-
ences of farmers facing the consequences of AMR for their animals
and livelihoods have begun to be documented° but deserve more
attention, going further than surveys of knowledge and attitudes.”*

Understanding what it takes to manage the burden of AMR—
to care, survive and thrive when antimicrobials are not working—
can usefully be inferred from other infection scenarios for which
there is no quick-fix management. Thus, the initial stages of
COVID, HIV and Ebola provide a window into the webs of care
and control that characterized these infections in different
ways. For many who live with drug-resistant TB, this is already
a reality, as well as for cystic fibrosis patients for whom catching
infections can spell very serious consequences.’’ Bedridden
patients and their carers form one group who are now living
with the effects of AMR, differentiated by circumstance (Case
study 2). To capture and communicate this burden is to require
documentation or measurement that can incorporate the wider
AMR assemblage, considering the multitude of actors and struc-
tures and how they are inter-related. This moves beyond biomed-
ical accounts of AMR, which foreground counting of pathogens
and drugs, by considering people and environments as co-
constituents in AMR processes and burdens.

Case study 2: AMR lived experiences: bedridden life and
care in peri-urban Thailand

Aunt C welcomes us into her sister-in-law’s home—she has been
waiting for us. Amidst boxes of dialysis solution and the vestiges of
what must once have been a beauty salon, we find Uncle T lying on
his side with his back to the door. A big man in his 60s, not long ago
able to drive a small truck for his living in this peri-urban area near
Bangkok, Thailand, he now closes his eyes as if wanting to cut
himself off from the world. The pair—now staying with Uncle T’s
younger sister for support—are exhausted from the ordeal of the
past couple of months. First hospitalized for a month at the
provincial hospital after a herniated disc caused Uncle T to lose
feeling in his lower body, he was then referred to the regional
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hospital where he remained bedridden for another month. Aunt C
has put her own work on hold to look after Uncle T in a health
system that, while attempting to provide Universal Health
Coverage, also relies on family to deliver care.>® In his time at the
regional hospital, Uncle T developed painful bedsores. By the time
he arrived home, his sister was so concerned with the size of these
sores that she called the nurses at the local health centre for help.
But the size—bigger than two palms of the hand—was too big for
even them to manage and they asked for him to be seen back at the
hospital. However, the hospital were unable to see him until his
return appointment date, leaving his wife and sister in a
conundrum, having been told to ‘help him themselves’. Aunt C
explained to the nurse, ‘I was thinking for a long time whether I
should call you or not... but I could not do anything else... so then I
called.’ The nurse cleaned the sore as best she could and left behind
some cleaning kits. But Uncle T’s worsening condition led to
hospital readmission after 2 days, his wife following him to provide
care at the hospital. In the course of this stay, Uncle Tdeveloped an
infection that turned out to be drug resistant. Visiting him on the
ward, in the zone allocated for AMR cases, we found him looking
thin and with a frowning expression. His wife explained the events
leading to his infection, which appeared to have been introduced
with a Foley catheter. Now, she was responsible not only for caring
for him on the ward but caring for the drug-resistant microbes that
could be spread to other patients, ‘The doctor said to me that Uncle
is infected with a very lethal and dangerous germ. That I needed to
use all the things (signalling to a box with a gown, gloves, bottle of
alcohol gel, that sat next to the red label “AMR” at the foot of Uncle
T’s bed) provided here before and after touching my husband.” Aunt
C sighed. It was hard to follow this advice: caring for her husband
did not align with the wearing of gowns and gloves. After a few
more days, Uncle T was not able to survive the infection. Three stays
of a month each in hospital had drained him and his closest family.
Caring for drug resistance is a burden shouldered not only by the
health system but the family, an often invisible burden in a setting
where despite efforts of Universal Health Coverage, many still fall
through the cracks.>3>*

Shouldering AMR interventions

Typically, AMR interventions focus either on reducing and targeting
antimicrobial use to prevent or slow the rate at which pathogens
develop resistance, or on reducing the transmission of pathogens
between humans or between animals and humans. Antimicrobial
use interventions—currently under the umbrella of ‘stewardship’—
often rely on a three-pronged approach of surveillance, restric-
tion and correction,”>® implemented through measurement,
regulation and educational campaigns.®® Such campaigns intend
to change antimicrobial use behaviour by creating subjects who
will choose to use these medicines with a particular form of ration-
ality.>’ Likewise, interventions to reduce transmission—whether
under the umbrella of infection control or biosecurity—also rely
on surveillance but coupled with separation and containment ac-
tivities that are devolved to the responsibility of individual care-
givers or farmers.”® The logics of such interventions also take on
social forms as moral imperatives that intersect with social cat-
egories of cleanliness and who cleans. In both cases—making anti-
microbial use rational and making microbes containable—the
potential for interventions to be unevenly shouldered by those re-
quested to implement must be considered (see Case study 3).

AMR interventions are also often expected to be taken on by
particular groups: prescribers, drug sellers, farmers and sick
patients; who struggle to implement recommendations and
navigate commercial, ethical and real-world pressures.”® !
Moreover, in promoting optimal antibiotic use, they often seek
to correct perceived irrational behaviours, including ‘informal
care’ and use of drug sellers. Such providers operate dispropor-
tionately in low-resource settings in Asia and Sub-Saharan
Africa to plug gaps in public healthcare provision and increase ac-
cess to medicines for otherwise poorly serviced populations,®?
which raises issues of equity. More recently there has been re-
newed attention to upstream drivers of infection and transmis-
sion such as vaccination®® and water and sanitation,”® which
can locate responsibility at supra-individual levels.

Treatment for AMR infections is already socially stratified and
could become more so. Access to diagnostics to target antibiotic
therapies shows huge global disparities.®* As first-line treatments
for many common infections such as urinary tract infection and
syphilis become ineffective, the accessibility of more expensive
second- and third-line treatments is jointly determined by mar-
ket forces, health infrastructures and wealth.®® The high develop-
ment costs of new antibiotics®® makes prioritizing equitable
access to new therapies a critical policy challenge.

Case study 3: Shouldering AMR interventions: lives and
livelihoods in rural Uganda

In our research on medicines and health in rural Eastern Uganda
over the last 15 years, we have observed the effects of efforts to
restrict access to antibiotics without a prescription as well as of
efforts to restrict livestock-human contact in domestic spaces. In
particular, we have observed the significant burden of these
restrictions for residents whose resources are minimal, in an area
with chronically inadequate infrastructure and multiple
dimensions of insecurity including personal, economic and climate.
Grace, a 40-year-old mother of four, seems the epitome of the
entrepreneurial spirit cultivated in Ugandan citizens. She spends
her time taking care of her extended family, piecing together
financial opportunities and finding ways to manage their various
ailments, injuries and more serious health concerns.®’ Financially,
Grace rarely breaks even, having to take out loans to pay start-up
costs for small-scale initiatives and to pay for school costs. Health
issues place an additional cost burden, especially as the free care
provided at the local health centre is often unavailable, either
because of health worker absence or a lack of medicines.®® Unlike
families with a more secure income, who might seek care from
private clinics where they are first examined by trained
professionals (usually clinical officers or enrolled nurses) and then
prescribed medicine, Grace aligns with most residents in her areaq,
for whom drug shops are the core source of care.%® From these
vendors (often nursing assistants), she can purchase smaller doses
of medicines—even one antibiotic capsule at a time—in line with
the funds she can gather. She, and the drug sellers, are aware that
this is deemed inappropriate. Indeed, one of the many roles Grace
plays is as a volunteer in the Village Health Team. However, along
with many others resorting to purchasing antimicrobials over the
counter (OTC), she is unable to access further information about
appropriate medicine use. This is in part because drug shops and
their vendors—as well as community health workers—are deemed
outside of the legitimate sphere for antimicrobial provision as Class
Cdrugs (Class C drugs in Uganda are those that are recommended
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for sale OTC, and without prescription, in so-called ‘Class C drug
shops’; these include moderate painkillers but exclude most forms
of antibiotics, https://faolex.fao.org/docs/pdf/uga104984.pdf).
Professional authorities are concerned that information on how to
use these medicines could imply endorsement of their use OTC, and
thus could fuel inappropriate use.”® Thus, efforts to contain
antibiotic use to prescribed contexts, coupled with inadequate
services at government health facilities, find Grace and many
others unable to access antimicrobials as recommended in clinical
guidelines. These redlities confront implicit intervention narratives
of the public’s ignorance and irrationality.>” Grace also shows us
the challenges of implementing biosecurity guidelines as imagined
in One Health policies. As one way to generate income, Grace
agreed to look after five goats for a relative in the city. She was
anxious about leaving the homestead for fear of theft of these
animals, and indeed she returned one day to find the small store
where she kept them empty. The consequences were severe: the
goats’ owner reported the loss to the police and Grace was arrested
and jailed until funds could be found to pay for bail. After this,
despite being familiar with the ongoing guidance to avoid
cross-species disease transmission by keeping livestock separate
from the domestic sphere, Grace decided to keep subsequent
livestock in her house overnight, where the family also sleeps, to
ensure the safety of the animals as well as herself. However, she is
aware this decision comes with risks, given the exemplary role she
is expected to play as part of the Village Health Team. Despite
working hard to be the kind of citizen the state defines as
successful, Grace finds herself at risk from multiple dimensions as
she struggles to keep her family’s finances and health afloat. Her
situation reminds us of the uneven way in which interventions that
intend to reduce the drivers of AMR can have an impact, particularly
for those with the most limited means.

AMR and societal change

To explore the changes AMR can make to society we must first
appreciate how the mass introduction of antimicrobials dramat-
ically altered 20th century ecosystems to the extent that these
substances became taken for granted as part of our sociotechni-
cal infrastructure.”* Antibiotics revolutionized infectious disease
treatment, contributing to steep mortality declines, particularly
for infants.”? This catalysed the demographic transition, stimu-
lating life expectancy rise, fertility decline and global population
ageing. Antibiotic treatments promoted epidemiological and
health transitions, i.e. a shift in the causes of death from infec-
tious to non-communicable conditions and longer survival with
chronic conditions.”® Under current forecasts, AMR will further
drive demographic and health transformations, and these could
reshape disease paradigms, prevention efforts and future assess-
ment of risk. The re-emergence of difficult-to-treat infections
threatens life expectancy gains, at the same time as the world’s
population ages, and there is evidence that life course population
health in high income settings is declining.”* Further, the inter-
action of non-communicable diseases with complex infection
(see Case study 1) and long-term chronic living of AMR patients
challenges the notion of communicable infections as short
term, and non-communicable disease as chronic. The rise of
complex chronic infectious multimorbidities demands more flex-
ible health systems that can move beyond the outdated single
disease paradigm.

Over the 20th century, food and farming systems have also
become reliant on antimicrobials to control infection and pro-
mote production.”® Livestock production accounts for more
than three-quarters of global antimicrobials sales, which has
fuelled rises in resistance in animals and the environment.’”®
Although there is still uncertainty about the relative impact of
agricultural antibiotic use on human health compared with other
drivers of the clinical burden of resistance,”” concern about eco-
system spillovers have led to environmental antibiotic steward-
ship policies, notably in richer nations. But the commercial
determinants of health, consumer demand and food security
concerns clash with agricultural governance and infrastructural
change. Some suggest that ecological consequences of intensive
farming (including climate change and increased AMR) could ne-
cessitate a large-scale dietary transition to reduced protein con-
sumption,’® with consequences for population health and
livelihoods. Our AMR response therefore brings up ethical ten-
sions between the needs of countries and populations, some of
whom are more or less dependent on intensive farming and anti-
microbials for current and future generations.”® These political
economy tensions can be illustrated with a case study of the
Brazilian agricultural sector (Case study 4).

The potentially profound changes that AMR could lead to in
societies has been presented evocatively through the arts and fic-
tion, in particular, with the rise of science fiction and pandemic
anxieties.®” Figure 2 shows some recent examples from science
fiction literature and the media which all build on the under-
standing that antimicrobials are an intrinsic part of our societal
infrastructure, bringing order and controlling risk in our mastery
of nature. With their diminishing power, post-antibiotic worlds
deploy narratives of apocalypse, catastrophe,®' evoke regression
to dark, chaotic histories (‘return to the dark ages’, ‘coming pla-
gue’) and use military metaphors for battles against outbreaks
of untreatable ‘superbugs’.®? However, recently there has been a
turn towards imagining microbial co-existence.*>®3 This optimistic
space allows us to conceive our future differently and analysing
the changes that AMR promotes in society. Just as antimicrobials
have come to be seen as a ‘quick fix’ for care, productivity, hygiene
and inequality,®* we have the opportunity to discuss how to go
from quick fix to long-term sustainable design interventions that
can positively mitigate the social burden. Intersections with cli-
mate change, and the One-Health paradigm demands greater
policy attention and understanding of connections between hu-
man, animal and environmental domains, promoting a shift
from anthrocentrism to ecosystem-based approaches.

Case study 4: AMR and societal change: perspectives
from the agricultural sector in Brazil

In Brazil, the agricultural sector constitutes 24% of the nation’s
Gross Domestic Product, making the country a global leader in the
export of beef, pork and poultry.8> The expansion of intensive
animal production has been accompanied by increased use of
antibiotics for illness treatment and prevention in confined
animals, and growth promotion. The escalation of resistance rates
has led to gradual reforms in the use of antibiotics and other
performance-enhancing additives.

A qualitative study conducted by J.C.8¢ with stakeholders in
agricultural policy offers insights into the societal impacts of AMR,
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Figure 2. Representations of AMR in art, literature and media.

particularly through the pressures exerted on the agricultural
production process and its governance. Interviewees
underscored the imperative for Brazil to demonstrate adherence
to the global AMR agenda to preserve its standing in the
international food export market. However, beyond formal
commitments, the narratives revealed the practical challenges of
implementing actual changes amidst conflicting pressures from
industry, multilateral organizations and governments. While
stakeholders did acknowledge the AMR problem, discussions
regarding whether, when and how to restrict the use of AB as
growth promoters highlighted significant tensions between
Brazilian agricultural stakeholders and international AMR policy
reformers. In their horizon of expectations, more structural
changes in intensive farming are still far from happening. The
implementation costs of interventions and the potential increase
in food prices for consumers could prevent people from accessing
animal protein, which was perceived to be more important at this
moment for Brazil:

‘We always have to remember that we live in a country where access
to food is different from a reality like Denmark, for example. (...) They
(Denmark) can afford to buy chicken that uses antibiotics only
responsibly and that has a certification for this, but this all has costs
to implement it.” (Ministry of Agriculture)

Stakeholders perceived the influence of top-down national
governance as limited, suggesting that more substantial long-term
changes could emerge from the ground up, with consumer choices
exerting market pressures that compel industries to adopt more
responsible production practices. As one stakeholder noted, ‘This is
the work of society as a whole to realize the importance of
antibiotics, which is a tool that we depend on. Sometimes it matters
more than the work of the Ministry of Agriculture, the Ministry of
Health, because our strength is great, but is limited.’

Resistance: A
Graphic Novel
(2021),

by Val
McDermid and
Kathryn Briggs

©Profile Books, Wellcome Trust (2021), all rights reserved.
Permission for re-use should be sought from the rights-holder.

Artwork by Lynne
Chapman (2020),
funded by UK Arts and
_| Humanities Research

. | Council project

iz ‘| ‘Pathways, practices
and architectures:
containing AMR in the
CF clinic’
(AH/R002037/1), led

© University of York (2020), all rights reserved. by Prof. Nik Brown (PI)
Permission for re-use should be sought from the rights-holder.

This example highlights some potential ways AMR will force
societies to change the way they produce, regulate and consume in
a context economically and nutritionally dependent on meat.
How do global governance mechanisms account for the local
challenges faced in implementing effective AB stewardship
considering the economic, social and political factors? Will
solutions be driven by statutory reforms or led by consumer
pressures? Are there going to be structural reforms or incremental
changes in the way production is developed,”® and how will these
changes be shouldered by different communities and places?

Interconnected social burdens

As Figure 1 shows, the four dimensions of social burden discussed
above interconnect, helping to drive and exacerbate one other.
Drawing on mixed-methods evidence assembled from East
Africa, Case study 5 illustrates reciprocal relations between multi-
dimensional poverty and antibacterial resistance.

Case study 5: Interconnected social burdens: poverty
and AMR in East Africa

Recent One-Health studies in East Africa have illuminated systems
of AMR risk and household poverty in contexts of extremely high
levels of drug resistance.?>*”:87 Aspects of poverty such as
contaminated water and poor sanitation, chronic illness and lower
education interact with environmental exposures such as contact
with animals, urban environments and seasonal flooding to create
high-risk AMR contexts.?**> This probably happens through
multiple cyclic mechanisms: higher transmission of infection that
drives demand for antibiotics, in turn fuelling further driving
resistance. Regardless of unequal risks of AMR infection, everyone
faces immense structural challenges in accessing appropriate
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diagnostics, care and medicines.>>®’ Care journeys are complex
and expensive amid an often-confusing landscape of different
providers.*” This drains time and material resources from alreadyill
patients. One patient describes their fifth attempt to get care with
frustration and helplessness:

‘When the sickness continued, I [visited another] doctor ... He tested
me, gave me medicine, and injected me six times ... Then he took my
urine samples ... He told me that the medicine he was injecting
couldn’t cure it. He then brought another type of medicine ... [but]
when the dose was over ... I started feeling like the disease had come
back. Then I wondered how I was, if I had gone everywhere and the
disease was failing, now where was I to go!’ (Male patient age 28,
Mbarara).*”

In turn, AMR infections materially affect livelihoods through
various mechanisms: for example, time seeking care is time off
work, the costs of repeat treatments and inpatient care for those
suffering.

Conclusion: making the social burden of AMR count

How can the social burdens of AMR be made legible alongside the
clinical and economic burdens that have been made to count
through their more quantifiable nature?®® There are numerous
challenges to overcome, which we propose are tackled using
an equitable interdisciplinary approach, which does not privilege
one type of data or knowledge. The first challenge is invisibility
through lack of data, caused by little consideration of social bur-
dens in the design of AMR surveillance and research. On the data
front, a good first step would be to measure characteristics of
units other than pathogens: people, animals and ecosystems.
Current AMR surveillance efforts rarely include detail about the
people or the contexts the biological samples are derived from,
so occlude the social burden by design. We agree with calls for
people-focused approaches®’ that push for AMR data standards
that include demographics®® and other social data. We should
also design future AMR studies to take account of intersectional
complexity in historical context, and how multiple social factors
interact to shape AMR outcomes. The second challenge is the
well-established issue of hierarchies of knowledge, which have
long stood in the way of developing methods to display insights
from qualitative research such that they are taken with equal ser-
iousness as quantitative data. Mainstreaming social science and
data science approaches (e.g. data linkage, qualitative and par-
ticipatory techniques) would illuminate contextual complexities
of social burden. It would also drive a better understanding of
systems, upstream drivers of burden and how to intervene appro-
priately.®° Having an empirical view on the issue would bring
more nuanced attention to scale, perspective, inequality and
justice within AMR.”® But quantification and qualification using
traditional written forms of social scientific data might not gain
sufficient attention. We propose there is scope to incorporate
with serious intent the impactful artistic and journalistic ap-
proaches to communicate about AMR (e.g. Figure 2) to diverse
audiences. This raises a third challenge, to work together across
disciplines to embrace skillsets not just as translational but as
foundational to our understanding—not just communication—
of the AMR problem. Such approaches have the potential to bring

much needed creativity to help imagine solutions. Furthermore,
these forms should and could be included in monitoring to broad-
en evidence of burden beyond the usual metrics.

In this paper, we have shone a light on multiple dimensions of
AMR social burdens, but these are not exhaustive. Our heuristic
should be expanded upon by those with different experiences
and perspectives as we move forward with the ambitious global
plans for interconnected action on AMR, supporting further devel-
opment of a research agenda and evidence base. Recognition,
documentation and measurement of the social burdens of
AMR will advance AMR approaches and help develop equitable
solutions.
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