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1 |  AMR AS A ONE 
HEALTH PROBLEM WITH 
PANDEMIC POTENTIAL

This paper is a critical policy appraisal, informed by a 
systemic rapid review methodology, which details the 
lessons for those responsible for antimicrobial resist-
ance (AMR) prevention and response, based on the ex-
perience of the COVID- 19 pandemic. There are several 
policy and governance- focused analyses of the pan-
demic and each, in its own way, highlight the need for 

policymakers to avoid similar crises happening again 
(Cairney & Wellstead, 2020; Mazey & Richardson, 
2020; Weible et al., 2020). Governance responses to 
COVID- 19 are analysed in this article to identify poten-
tial courses of action that should be applied by policy-
makers and governments with regards to the future of 
global health governance for AMR. This article also 
analyses the placement of AMR on the global health 
agenda as a result of the COVID- 19 pandemic and pro-
vides recommendations to avoid deprioritisation of co-
existing health threats. Mazey & Richardson maintain 
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foundation of public health risk management owing to the collaborative, multidis-

ciplinary, and multisectoral efforts that underpin the One Health approach and 

that enhance understanding of the complex interactions at the human– animal– 

environment interface. We discuss the narrow human- centric focus of the One 

Health approach, highlight the underrepresentation of the environmental sector 

in One Health networks, and encourage greater representation from the environ-

mental sector. Furthermore, we highlight the importance of the social sciences 

for health security research and the need for effective communication and trust. 

Finally, we underscore the importance of strengthened and collaborative health, 

social care, and disaster management systems. The application of these lessons 

will facilitate holistic, multisectoral, collaborative, and ethical actions on antimi-

crobial resistance.
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that ‘COVID- 19  might possibly turn out to have been 
a seismic event in the process by which public poli-
cies are made’ (Mazey & Richardson, 2020). Moreover, 
Boin et al. (2021) also note that ‘crises are great teach-
ers for those who are willing to learn’.

The COVID- 19 pandemic is not the world's first sig-
nificant global health threat. In the past two decades 
alone, several emerging infectious disease outbreaks 
have surfaced, including previous coronaviruses (e.g. 
severe acute respiratory syndrome [SARS] and Middle 
East respiratory syndrome [MERS]), Ebola, avian flu, 
and Zika virus among others (WHO, 2021e). Beyond 
the threat of global infectious disease spread, a slower 
burning health crisis with pandemic potential has been 
evolving (Devlin, 2020). The rise in AMR is of long- term 
global health concern, threatening an antimicrobial cri-
sis in which microbials no longer respond to treatment, 
rendering even routine surgeries and common infec-
tions dangerous (O’Neill, 2016). Furthermore, the risk 
of AMR can complicate the transmission of zoonotic 
pathogens (infectious disease originating in animals), 
enabling the spread of resistant variants (Kim, 2017). 
Antimicrobial resistance causes approximately 700,000 
deaths across the world on a yearly basis (O’Neill, 2016). 
The fatalities and direct costs caused by AMR could be 
substantially higher than for the COVID- 19 pandemic in 
the longer term. If left unaddressed, the cost of AMR 
could amount to $100 trillion by 2050 and lead to 10 mil-
lion deaths per year (O’Neill, 2016). Research indicates 
that prescribing practices for addressing COVID- 19 may 
be accelerating AMR (Clancy et al., 2020). Antibiotic 
prescribing rates have risen during the pandemic, with 
almost 75% of COVID- 19 patients receiving antibiotics 
even in the absence of confirmed bacterial coinfections 
(Langford et al., 2021). As the misuse and overuse of 
antimicrobials is a well- documented driver of AMR, this 
practice raises concerns over the contribution of un-
necessary antibiotic use in COVID- 19 patients to future 
AMR (Hsu, 2020). This risk may be offset by the intro-
duction of physical distancing and increased infection 
control practices, which may reduce opportunities for 
the spread of resistant microbes (Collignon & Beggs, 
2020). However, the environmental impact of increased 
use of hand sanitisers and disinfectants, which contain 
antimicrobial (biocide) materials, is yet to be deter-
mined (Rezasoltani et al., 2020).

Aside from these concerns, the COVID- 19 pandemic 
has the potential to reframe the future of global gover-
nance for AMR if lessons translate into policy change. 
Notably, the emergence and spread of COVID- 19 has 
reinforced the need to better understand that the health 
of humans is inextricably linked to the health of animals 
and the shared environment they occupy. One Health 
acknowledges the relationship of human– animal– 
environment health in addressing health threats (One 
Health Global Network, 2015). The approach supports 
increased communication and knowledge integration 

between different sectors to mitigate health risks 
(Connolly, 2020). Implementation of a successful One 
Health approach involves perspectives beyond the nat-
ural sciences alone. It requires input from social sci-
entists to aid understanding; facilitate communication 
between scientists, policymakers, and public; and en-
sure that the adopted strategies balance the interests 
and values of all stakeholders (Woldehanna & Zimicki, 
2015). Applying this interdisciplinary approach to health 
enhances the surveillance, monitoring and evaluation, 
data sharing, and facilitates collective action (One 
Health Commission, 2021).

With this in mind, AMR is a quintessential One Health 
issue, with strong connections to each domain at the 
human– animal– environment interface (Robinson et al., 
2016). Resistance can be found in humans, animals, 
and the environment, and can spread between spe-
cies and locations (Rousham et al., 2018). Therefore, 
addressing the threat of AMR requires a holistic and 
collaborative effort to ensure that efforts in one domain 
are not weakened by neglect in another. To achieve 
this, the One Health approach needs to be reviewed to 

Policy Implications

• The role of the environment in disease de-
velopment and dissemination cannot be 
overlooked and this is key to tackling public 
health threats such as antimicrobial resist-
ance (AMR) and COVID- 19.

• The COVID- 19 pandemic response has 
shown that risk communication that is timely, 
consistent, transparent, and from a trusted 
source, is crucial to public engagement and 
acceptance.

• The pandemic has dominated global health 
research and disrupted responses to global 
threats that intersect with it, as limited avail-
able resources throw up the challenge of bal-
ancing immediate COVID- 19 response needs 
with those of other concurrently occurring 
crises.

• Global policy- makers need to strengthen 
health systems; create strong public health 
campaigns that demonstrate the contribu-
tion of human behaviours to the develop-
ment of AMR; and establish resilient AMR 
surveillance programmes that estimate AMR 
burden.

• There are opportunities for AMR research to 
capitalise on the recent acknowledgement 
of the critical importance of the social sci-
ences as a result of the experiences of the 
COVID- 19 pandemic.
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identify and overcome any barriers to the collaboration 
and inclusion of all relevant stakeholders and sectors. 
Global health threats require global solutions based on 
lessons learned; collaborative efforts to effectively man-
age the COVID- 19 pandemic and other global health 
threats, such as AMR, are critical. The actual lessons 
to be drawn from the COVID- 19 crisis are not simply 
about understanding how to prevent COVID- 19 ram-
paging across the nations of the world again. Rather, it 
is also about how the pandemic could present lessons 
to address other threats to humankind. Crisis man-
agement scholarship does, however, demonstrate that 
post- crisis evaluations led by governments (through in-
quiry processes, for example) can be heavily politicised 
and there is no guarantee that lessons learned from 
crises or fiascos translate into actual policy and organ-
isational change (Connolly, 2016; McConnell, 2011; 
Stark, 2018). Yet, it is a moral endeavour for academic 
researchers to make inroads into understanding how 
society can capitalise on the negative experiences of 
crises to foster a better future as far as possible.

The article is structured as follows. We discuss les-
sons from the COVID- 19 pandemic that would improve 
preparedness and response to other global crises, spe-
cifically AMR. The first lesson focuses on the need for 
increased environmental representation in One Health 
approaches. The second lesson highlights the essen-
tial role of timely, clear, and consistent risk communica-
tion in public understanding of infection prevention and 
transmission. The third lesson reflects on the deprioriti-
sation of AMR activities during the COVID- 19 pandemic 
and suggests measures to address this. The fourth les-
son points to the need for collaborative governance in 
our increasingly interconnected world. We emphasise 
the need for strengthened collaborative capacities for 
managing borderless public health threats, such as 
COVID- 19 and AMR. Finally, the article underlines the 
need for perspectives from the social sciences in bring-
ing the above lessons together. This lesson focuses on 
understanding and navigating complex relationships to 
achieve buy- in from stakeholders and communities to-
wards the mitigation of AMR.

2 |  METHODOLOGY

In this critical policy appraisal, we applied a system-
atic rapid review methodology to identify lessons to 
be learned from the COVID- 19 pandemic in relation 
to managing and mitigating global health threats, spe-
cifically AMR. The method used was a multiple data-
base search, including Ovid, PubMed, Embase, Web 
of Science, and Google Scholar, searched for primary 
and secondary sources that highlighted parallel issues 
between COVID- 19 and AMR. This was carried out in 
terms of the global health risk each present and the 
role of anthropogenic influences in their development 

and spread. Specific themes in COVID- 19 litera-
ture were distilled to those synchronised or aligned 
with AMR. These themes were subsequently used in 
the systematic rapid search carried out on Ovid and 
PubMed databases. The search strategy applied in the 
systematic search included terms from the prior identi-
fied themes, that is, COVID- 19, health security, crisis 
management, AMR, antimicrobial resistance, collabo-
ration, risk communication, One Health, pandemic, 
and social science, used alone and in multiple com-
binations. Reference lists of relevant articles and grey 
literature searches were also conducted. The search 
was conducted between January and March 2021, and 
restricted to the English language. In all, 341 records 
were identified and duplicate records were removed. 
The records were searched to identify the different re-
sponses to the COVID- 19 pandemic, to understand the 
parallels between COVID- 19 and AMR, and to highlight 
lessons from the COVID- 19 pandemic that could be ap-
plied to the mitigation of AMR.

3 |  THE IMPORTANCE OF A ONE 
HEALTH APPROACH TO GLOBAL 
HEALTH SECURITY POLICY

The COVID- 19 pandemic is an example of a real 
consequence of neglecting the relationship between 
the health of humans, animals, and the environment 
(Dhama et al., 2020). The question now is whether 
enough has been done to achieve One Health in public 
health risk management, and how to improve current 
approaches for a sustainable future. The One Health 
concept is not new, but in the past decade, it has be-
come increasingly recognised as an approach to un-
derstanding and mitigating public health threats at the 
human– animal– environment interface (Overgaauw 
et al., 2020). Although there is no single agreed defini-
tion of One Health, a common foundation to this ap-
proach exists. The One Health approach promotes the 
health of humans, animals, and the shared environ-
ment through collaboration across multiple disciplines 
and sectors at local, national, and global levels (Barton 
Behravesh, 2019). One Health facilitates such col-
laborative efforts through increasing awareness of the 
relationship between the health of humans, animals, 
and our shared environment. Applying a One Health 
approach to public health can stimulate innovation in 
research and strengthen policymaking through knowl-
edge integration and systems thinking (Hitziger et al., 
2018). Engaging with multiple disciplines, sectors, and 
stakeholders improves understanding of the complex 
interactions at the human– animal– environment in-
terface in disease emergence and progression, and 
enhances the appreciation of the values and responsi-
bilities of each actor involved (Kanankege et al., 2020). 
These collaborative capacities also allow for increased 
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surveillance through data sharing and analysis, which 
translates to earlier detection, reduced disease risks, 
and cost- saving benefits in the longer term (World 
Bank, 2012).

3.1 | Sectoral representation in the One 
Health approach

Although COVID- 19 has increased awareness of the 
importance of One Health, this does not eliminate 
pre- existing challenges to its successful implemen-
tation. Despite its emphasis on the human– animal– 
environment relationship, the One Health approach 
can suffer from imbalanced representation and a nar-
row human- centric focus. A systematic analysis of 100 
unique One Health networks from 2018 revealed that 
approximately 31% engaged with only two sectors, with 
the environmental sector being the most underrepre-
sented (Figure 1; Khan et al., 2018). Despite being criti-
cal to understanding and tackling public health threats, 
neglect of the environmental component of One Health 
is a recognised, long- standing issue (Essack, 2018). 
Prevention and response strategies for dealing with 
pandemics, such as enhanced surveillance and vac-
cine development, are essential, but they do not ad-
dress the underlying causes of these threats. Greater 
consideration should therefore be given to the anthro-
pogenic influences on the environment that precede 
these public health crises.

Antimicrobial resistance mitigation is an enduring 
challenge but the role of the environment in increas-
ing the risk of AMR is poorly understood and under-
represented in policies aimed at tackling the problem 
(Ogyu et al., 2020). Although the evolution of resistance 
occurs naturally over time, human activities (including 
release of pharmaceuticals from drug manufacturing 
processes, hospitals, as well as human and livestock 

waste; Azuma et al., 2019; Fouz et al., 2020; Wang 
et al., 2015) are increasing exposure to AMR bacteria 
and AMR genes. In turn, the risks of environmental 
AMR transmission are increased, and the AMR pro-
cess is accelerated. The role of the environment as a 
potential reservoir for AMR is becoming increasingly 
recognised. However, environmental- sector involve-
ment in One Health networks is often lacking, and this 
impedes progress towards a true One Health approach. 
To this end, AMR studies are focusing on wastewater 
treatment plants to determine levels of AMR resistance 
expelled into these environments. Recent successful 
SARS- CoV2 monitoring of sewage has determined the 
potential of environmental surveillance of COVID- 19 
as an additional measure to infection monitoring in the 
population (Larsen & Wigginton, 2020).

Globally, the leading One Health approach involves 
collaboration between the World Health Organization 
(WHO), the Food and Agriculture Organization (FAO), 
and the World Organization for Animal Health (OIE). 
Although representation from the human and animal 
health sectors has been achieved, the environmen-
tal component of One Health appears neglected. 
Suggestions have been made to expand the collabo-
ration to include the UN Environment Program to en-
sure representation from the environmental sector (de 
Garine- Wichatitsky et al., 2020). The role of the envi-
ronment in disease development and dissemination 
cannot be overlooked, and this is key to tackling public 
health threats such as AMR and COVID- 19. Moreover, 
with the contribution of communication to successful 
One Health collaborations (Errecaborde et al., 2019) in 
mind, we now consider public risk communication in 
response to global health threats.

4 |  PUBLIC RISK COMMUNICATION

In response to the COVID- 19 pandemic, public health 
authorities around the world have focused on the com-
mon goal of reducing virus transmission and disease 
mortality. However, health authorities have applied 
slightly different approaches in their efforts to protect 
public health and simultaneously cope with socioeco-
nomic challenges. Most countries have implemented 
multiple measures including total lockdowns, travel 
bans, closure of non- essential retail, social distanc-
ing, mandatory face covering, hand hygiene, and deep 
cleaning (European Centre for Disease Prevention & 
Control, 2021). Nevertheless, differences in the public 
risk communication of these measures have been ob-
served. The purposes of the measures and the commu-
nication strategies have been to protect public health 
and enhance public understanding of viral transmission 
and prevention. As a result, countries have witnessed 
reductions in cases and decreases in the COVID- 19 
basic reproduction (R0) number (Oraby et al., 2021). 

F I G U R E  1  Systematic analysis of 100 One Health networks 
showing greater disengagement with the environmental sector 
(2018; created from Khan et al., 2018; not drawn to scale)
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Smaller R0 numbers, typically indicating reduced infec-
tion transmissibility, have enabled periodic easing of 
some imposed restrictions. Equally, steady increases 
in the R0 number have required the reimposition of 
restrictions and communication of the changes (Han 
et al., 2020).

In January 2020, news emerging from Wuhan, China, 
of the novel virus with pneumonia- like symptoms was 
met with concern and uncertainty. Early communica-
tions were that only those who had visited the Wuhan 
seafood market were likely to be at risk and that there 
was no evidence to suggest human- to- human trans-
mission (Zhang et al., 2020). Contradicting theories 
regarding the origin of the virus and reporting delays 
from officials in China created distrust in the Chinese 
government. The reporting delays also meant that 
health workers and the public were unprepared to deal 
with the increasing severity of the novel coronavirus. 
As the virus spread globally, success and public accep-
tance of government response strategies varied from 
country to country. In the UK, for example, early per-
ception of risk was low, and the government was slow 
to implement measures to minimise the spread of the 
virus. The downplaying of uncertainties (e.g. regarding 
virus doubling rate; Pearce, 2020), lack of transparency 
(e.g. initial non- disclosure of expert adviser identities), 
and confused public health messaging further affected 
UK public trust in the ability of the government to con-
trol the pandemic. Early news coming from across the 
world in 2020 also led people to mistakenly believe that 
the virus affected mostly the vulnerable and the elderly 
(Paulik et al., 2020). Conflicting and unclear messages, 
including differing guidance on the use of face masks in 
the US (Nagler et al., 2020) and contradictory claims on 
the effectiveness of hydroxychloroquine across several 
countries (Belayneh, 2020; Nagler et al., 2020; Pulla, 
2020), continued into later months of the pandemic. With 
the vaccine rollout in early 2021, there were reports of 
an increase in COVID- 19 infections among vaccinated 
people in Israel and the UK (Day, 2021). These spikes 
may have been due to non- adherence to restrictions 
because individuals could have been unclear about the 
immediate immunity offered by vaccines.

4.1 | Key features of effective public risk 
communication

Countries (such as New Zealand) that implemented the 
strictest restrictions on movement and social interaction 
saw some of the smallest number of COVID- 19 cases 
and associated deaths (Kung et al., 2021). Social dis-
tancing measures and early bans on international travel, 
extending to full border closures (as the pandemic pro-
gressed), were key to their success (Kung et al., 2021). 
New Zealand, generally having a reputation for good 
practice on the crisis management of the pandemic, 

provided clear and scientific risk- infused communica-
tion, which contributed, initially, to suppress viral trans-
mission (Jamieson, 2020). Positive and empathetic 
human- focused messaging aided public understand-
ing, created a sense of community, and promoted col-
lective action (Hunt, 2021). What appears to be key in 
the approaches used by governments to enhance pub-
lic understanding and acceptance of COVID- 19 control 
measures is the ability of governments to communicate 
risk promptly, effectively, and unambiguously. Effective 
communication involves openness and accessibility 
to risk information, developed through a message- 
centred approach. It should involve a dynamic and 
interactive process of collaborative dialogue between 
governments, industry (including scientists and public 
health experts), and the public (Sellnow et al., 2009). 
Critical to the uptake of any message, though, is trust in 
a country's leadership (Paulik et al., 2020). Factors that 
support trust- building include consistency and trans-
parency of communication (Paulik et al., 2020), both of 
which were observed in Australia and New Zealand's 
risk communication approach and may have contrib-
uted to successful message adherence by the public. 
Transparent relationships between scientists, public 
health authorities, and the public need to be achieved 
to ensure effective communication that is based on 
well- informed decisions. That said, there are uncertain-
ties about the sustainability of consistent public health 
messaging, which is acutely important for public health 
threats like AMR. The 2020– 2021 pandemic has dem-
onstrated that ineffective communication, and its result-
ing poor public understanding, may be further fuelling 
AMR. For example, the efficacy of antimicrobial sprays 
depends on the contact time of the antimicrobial agent 
with the microbe(s) (West et al., 2018). However, ‘spray 
and wipe’ has been regarded as the required practice 
to disinfect surfaces, potentially leading to a rise in 
AMR to these agents. This suggests that clearer mes-
saging is required to enhance public understanding 
and to prevent AMR- associated outcomes. Success in 
the mitigation of AMR hinges on the ability of the public 
to understand its development and to implement ap-
propriate behaviours that can reduce the risks of AMR.

The COVID- 19 pandemic response has revealed 
that risk communication that is timely, consistent, trans-
parent, and from a trusted source is crucial to public 
engagement and acceptance. Lessons learned from 
communication plans and processes applied during 
the COVID- 19 pandemic should be used to refocus 
attention on AMR. The consistent message- centred 
approach applied in COVID- 19 response should be con-
sidered when addressing the AMR challenge. Although 
consistency in messaging is important, repetitiveness 
and overexposure should be avoided to lessen pub-
lic fatigue towards health risk messaging (Koh et al., 
2020). The coronavirus pandemic has revealed that a 
delicate balance must be struck when communicating 
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public health risks. However, this balance has, unfor-
tunately, been tipped towards insufficient public health 
messaging about the implications of AMR and other 
global health threats. The pandemic has also tipped 
the balance against active response to these threats, 
which is considered in the next section of the article.

5 |  THE RISKS OF OVERSHADOW: 
HOW COVID- 19 RISKS 
DEPRIORITISING OTHER GLOBAL 
HEALTH THREATS

The pandemic has dominated global health research 
and disrupted responses to global threats that inter-
sect with it, as limited available resources throw up 
the challenge of balancing immediate COVID- 19 re-
sponse needs with those of other concurrently occur-
ring crises, which has implications for the achievement 
of sustainable development goals for 2030 (Padma, 
2020). Enduring health threats, such as AMR, are at 
risk of being deprioritised by the COVID- 19 pandemic. 
The redistribution of laboratory staff, equipment, and 
chemicals (Department of Health & Social Care, 2020) 
may interrupt ongoing AMR research and affect global 
monitoring systems. The pandemic appears to have 
loosened antimicrobial stewardship practices through 
increases in antibiotic prescriptions and pausing of 
hospital surveillance activities (Langford et al., 2021; 
Wellcome, 2020). Furthermore, constraints owing to 
COVID- 19 priorities could derail the evaluation phase 
of AMR national action plans developed between 2016 
and 2017 (WHO, 2021g), potentially affecting future 
strategies. There is also need to draw attention to the 
pandemic- induced delay in efforts aimed at reducing 
environmental antibiotic pollution from pharmaceutical 
manufacturers (Patnaik, 2020). Similarly, in mid- 2020, 
concern for AMR had fallen from 29% in the previous 
year to 9%, whereas pandemics and infectious dis-
eases were regarded as the top emerging risks (AXA, 
2020).

As noted earlier, the pandemic has derailed the 
achievement of the United Nations (UN) sustainable de-
velopment goals (SDGs) for 2030, and threatens to re-
verse years of progress made towards achieving these 
(Safitri et al., 2021; United Nations, 2020). Disruptions 
to health services and health infrastructure brought on 
by COVID- 19 limit the approaches that can be adopted 
to realise the SDGs, many of which are related to the 
mitigation of AMR. For example, before the pandemic, 
the world was already off track to meet the 1.5– 2°C 
temperature rise limit set by the Paris Agreement (World 
Meteorological Organization, 2021). Concerns over the 
ability to achieve this goal have been further amplified 
by the postponement of the UN climate change con-
ference, and the temporary relaxation of environmental 
law enforcement by the US Environmental Protection 

Agency (EPA). As a result, industries may delay re-
porting greenhouse gas emissions while dealing with 
COVID- 19 (EPA, 2020). Maintaining progress towards 
achieving climate change goals is crucial to AMR, with 
increasing temperatures influencing the spread of resis-
tance (Rodríguez- Verdugo et al., 2020). Furthermore, 
there have been pandemic- related disruptions to non- 
COVID- 19 services in up to 70 countries (The Lancet 
Public Health, 2020), and this will negatively affect 
global health and well- being in the coming years (Razai 
et al., 2021; United Nations, 2020). It is therefore cru-
cial that measures adopted during the COVID- 19 pan-
demic have a strong degree of global policy alignment 
towards achieving the sustainable development goals.

5.1 | Maintaining priorities by 
strengthening underlying systems: The 
Global Health Security Agenda

Pandemics and concurrently existing crises highlight 
the intertwined health, social, and economic challenges 
that must be managed in the midst of contracting econ-
omies and competing needs. Countries should use 
the opportunity presented by these crises to address 
the underlying systemic and structural issues that con-
nect them. For example, Nigeria had some capacities 
to intensify its response to the COVID- 19 pandemic 
by utilising existing structures (including surveillance, 
logistics, and equipment) that had been established 
for their polio and Ebola epidemics (Ebenso & Otu, 
2020). Strengthening underlying health, social care, 
and disaster management systems corresponds to the 
goals of the Global Health Security Agenda (GHSA), a 
framework that aims to help countries strengthen their 
public health systems to enhance their prevention, de-
tection, and response capacities in addressing infec-
tious disease threats (CDC, 2014). Focusing on AMR, 
the GHSA identifies AMR as a public health threat of 
concern, corroborated by the dedication of one of 11 
GHSA action packages to AMR. Adopting GHSA and 
committing to the AMR action package will strengthen 
the ability of countries to devise comprehensive plans, 
underpinned by the One Health approach, to address 
antimicrobial resistance across all sectors (CDC, 2014). 
Alignment and integration of AMR into a pandemic pre-
paredness agenda should also be considered as a way 
to focus on AMR and prevent its deprioritisation. The 
WHO has published updated guidance that integrates 
antimicrobial stewardship in the clinical management of 
the pandemic (WHO, 2021d). However, there are con-
cerns over potential losses of distinct AMR activities 
and if the two areas can be linked (Wellcome, 2020). 
The agenda that best serves AMR requires more de-
liberation, and shorter- term goals do not continue to 
deprioritise or undermine efforts to secure long- term 
global health goals. Notionally, crisis preparedness 
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and management should be approached holistically, 
and enable the application of integrated multisectoral 
approaches across several crises. The new interna-
tional treaty for pandemic preparedness and response 
that is being proposed by leaders in government and 
global agencies should provide guidance and support 
for this (WHO, 2021f). This holistic approach will also 
ensure that solutions to one crisis do not negatively af-
fect progress or exacerbate challenges in other areas. 
Effective multistakeholder collaboration between and 
within sectors will be key to achieving this. The article 
now turns to this dimension in more detail.

6 |  THE NEED FOR 
COLLABORATIVE GOVERNANCE 
AS ESSENTIAL AND NOT AS AN 
OPTIONAL EXTRA

Collaborative governance is broadly defined as the 
processes associated with public policy decision- 
making that involves engagement of stakeholders from 
public, civic, and private sectors to achieve a purpose 
(Emerson et al., 2012). The importance of collaborative 
governance at all levels (i.e. global, supranational, na-
tional, subnational, and local) has been emphasised by 
the COVID- 19 pandemic. The pandemic prompted con-
certed efforts to quell the acute phase of the disease 
spread (WHO, 2021h) and the scaling- up of multiple 
interventions at global and supranational levels (Ansell 
& Torfing, 2018). Collaborative efforts adopted at differ-
ent governmental levels have produced new systems 
that are specifically devoted to the pandemic. One 
such system is the Access to COVID- 19 Tools (ACT) 
Accelerator, a global framework for collaboration that 
involves partnerships between global health organisa-
tions and brings together governments, health organi-
sations, researchers, academics, civil service, private 
stakeholders, and philanthropists (WHO, 2021b; see 
Figure 2). It was launched to strengthen health sys-
tems; facilitate rapid development of novel and effective 
COVID- 19 diagnostic devices, therapies, and vaccines; 

ensure production scale- up of COVID- 19 tools; and 
facilitate equitable global access to these resources 
(WHO, 2021a, 2021h). Intergovernmental collabora-
tion at this global level is made necessary by shared 
interests in developing tools to address the COVID- 19 
pandemic.

Similar collaborative efforts in response to the 
COVID- 19 pandemic are observed at the supranational 
level. This includes the EU vaccine strategy adopted 
by the EU and its member states. Implementation of 
a single response at this supranational level is neces-
sary because the EU single market allows the spread of 
the socioeconomic and health impact of the COVID- 19 
pandemic across its member states (European 
Commission, 2021a). The EU vaccine strategy was 
developed, therefore, to secure timely and sufficient 
supplies of safe and effective vaccines, and ensure 
equitable access across its member states (European 
Commission, 2021a). This joint effort at the EU level 
enhances chances of success by increasing the capac-
ities of EU member states to support vaccine research, 
allowing them to share risks and pool investments to 
achieve economies of scale (European Commission, 
2021a). Collaborative efforts at international levels 
(e.g. the new virtual UK– India vaccines hub (GOV.UK, 
2021b), national levels (e.g. public health campaigns, 
COVID- 19 Genomics UK (COG- UK) consortium), and 
subnational levels (e.g. population surveillance pro-
grammes [GOV.UK, 2021a]), and planning for post- 
pandemic economic recovery (Council, 2020) have 
also been critical to the COVID- 19 responses. These 
responses highlight the gains of concerted effort in sit-
uations that require coordinated activities, joint struc-
tures, and pooled resources (Müller & Van Esch, 2020). 
The responses also highlight the need for diverse ex-
pertise and experience, which allow the incorporation 
of viewpoints that generate practical solutions for ef-
fective resolution of this shared problem (Gardner & 
Matviak, 2020).

Barriers to collaboration need to be identified and 
overcome in order for collaborations to have meaningful 
outcomes. As corroborated by the COVID- 19 response, 

F I G U R E  2  Access to COVID- 19 
Tools (ACT) Accelerator Framework for 
collaboration
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emphasis on shared objectives, establishing and 
maintaining good communication between partners, 
and promoting equitable and timely resource sharing 
should lead all collaborative endeavours (Commission, 
2021). In addition, it is important that individual bod-
ies recognise their limited capacity to independently 
address global health threats, because this will reduce 
subscription to self- interested measures (Bump et al., 
2021; European Commission, 2021b).

The experience of the pandemic indicates, strongly, 
that national self- interest played a central role in ham-
pering initial COVID- 19 responses and widened in-
equalities between the Global North and the Global 
South in terms of vaccine coverage and distribution. 
International cooperation has been impeded by politi-
cal tensions concerning the origins of the novel coro-
navirus (Relman, 2020) and potential cover- up of the 
scale of disease fatality (Cukierman, 2020). Border 
closures, travel bans, and export restrictions imposed 
by certain countries limited import capacity of countries 
(as they searched for scarce resources; OECD, 2020) 
and hampered national and global efforts to contain the 
pandemic (Braw, 2020). Consequently, in early 2021, 
some countries secured enough vaccines to vaccinate 
their population many times over, whereas other coun-
tries were successful in securing vaccines for only a 
small fraction of their population (Mwai, 2021). These 
COVID- 19 responses highlight the need for the moral 
handling of public health threats; otherwise, inequali-
ties will continue to widen.

6.1 | Strengthening the role of global 
institutions for AMR

Global institutions, such as the WHO, play key roles dur-
ing global health crises owing to the borderless health 
and socioeconomic impacts of these crises (Pegram & 
Kreienkamp, 2020). The role of the WHO has been critical 
during the COVID- 19 pandemic. However, challenges 
faced by the WHO— including inadequate financing to 
deploy support and resources, a cumbersome global 
pandemic alert system, and ineffective member- state 
engagement with the WHO— meant that the WHO was 
underpowered to effectively carry out the job expected 
of it (Independent Panel for Pandemic Preparedness 
& Response, 2021). The WHO claims that it is draw-
ing on lessons (from COVID- 19 and other prior health 
emergencies) to make improvements for the future and 
empower countries and global agencies to success-
fully manage public health threats (Independent Panel 
for Pandemic Preparedness & Response, 2021). The 
WHO need to be empowered to provide global leader-
ship to manage global health threats, including AMR. 
Moreover, the pandemic offers a glimpse of the far- 
reaching disruptions to global health, food security, and 
global economy that AMR can create (Strathdee et al., 

2020; WHO, 2020). It is therefore necessary to apply 
some lessons learned from the COVID- 19 pandemic 
to avoid the devastating consequences of AMR. One 
lesson is the need for transdisciplinary collaboration to 
tackle the multidimensional challenges associated with 
AMR. As with the COVID- 19 pandemic, focus should be 
on strengthening health systems, creating strong public 
health campaigns that demonstrate the contribution of 
human behaviours to the development of AMR, and es-
tablishing resilient AMR surveillance programmes that 
estimate the AMR burden (WHO, 2020). Collaborations 
should also be established to identify emerging resist-
ance and spread, promote antimicrobial stewardship, 
develop novel antimicrobials effective against resistant 
strains and vaccines to protect against infection, and 
implement measures to promote equitable global ac-
cess to antimicrobials and vaccines (Jinks et al., 2016; 
Strathdee et al., 2020; WHO, 2020).

7 |  SOCIAL-  SCIENCE RESEARCH 
IS FUNDAMENTAL

Social- science research is fundamental to addressing 
health threats and global security from a One Health 
perspective (Ruckert et al., 2020). COVID- 19 has il-
luminated the fact that threats such as AMR cannot 
be addressed unless understanding of societal, or-
ganisational, community, and individual behaviours is 
at the forefront of research studies and public policy 
responses (Bavel et al., 2020; Shah, 2020; Vedadhir 
et al., 2020). Pre- COVID- 19 research has highlighted 
that the integration of social science into infectious dis-
ease epidemic preparedness and response, as well as 
into AMR research, has been peripheral and fragmen-
tary (Bardosh et al., 2020; Frid- Nielsen et al., 2019). 
AMR is yet to develop an identity in social- science jour-
nals, as publications on AMR tend to be in interdisci-
plinary journals, which lean more towards the natural 
sciences. The global health challenge of COVID- 19 has 
reinforced the need for a broader, multidisciplinary ap-
proach to global health security in which social sci-
ence is an integrated component rather than limited to 
a siloed means to promote community adherence to 
policies. It has been argued, convincingly, that global 
health security strategies should be underpinned by 
analysis of threat perception, social psychology, and 
behavioural analysis (Bavel et al., 2020). These per-
spectives can also serve fundamental uses in terms of 
informing science communication strategies (including 
understanding roots and implications of ‘fake news’/
conspiracy theories) and with regards to evaluating 
the ethical considerations of health security interven-
tions in governance systems. A challenge for social 
scientists is to respond to new breakthroughs and keep 
abreast of new/emerging understandings and findings. 
In many senses, this calls for the institutionalisation 
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of social- science leadership and expertise in govern-
ment, particularly health agencies who can fulfil the 
role of both researcher and knowledge broker/organ-
iser (Connolly et al., 2020; Meyer, 2010). In this respect, 
social scientists are key for horizon scanning and im-
plementing knowledge resilience in an attempt to draw 
together the most appropriate data at the right time 
and communicate the data in the right format. Yet, this 
should form part of the internal workings of government 
agencies.

Furthermore, the pandemic has revealed that social- 
science- based analyses are required at multiple levels. 
This includes how individuals will behave in response 
to government- led communications about, for instance, 
mask- wearing and/or social distancing (Barrios et al., 
2020); whether the levels of trust in government will 
have implications for the adherence of control measures 
(Balog- Way & McComas, 2020; Connolly, 2020b); un-
derstanding the unintended health outcomes of policy 
responses to the pandemic (including for mental health 
and the implications for inequalities Bambra et al., 
2020; Kumar & Nayar, 2020); as well as how, and what 
forms, of state governance need to adapt during (and 
after) such a prolonged crisis (Connolly & van der Zwet, 
2021; Yang, 2020). These matters of ‘governance’ are 
also about the relationship between the state and its 
citizens. This, of course, is fundamental to the work of 
political scientists.

7.1 | Social science: Bringing 
lessons together for the future of AMR 
global governance

Social- science perspectives need to be at the forefront 
of lesson learning for the future. This includes refract-
ing political science perspectives into the processes to 
understand the lessons that need to be learned. For ex-
ample, political scientists are crucial to examining crisis 
management capacities in government and public at-
titudes to crisis measures (such as social distancing) 
and framing dynamics around blame- gaming over the 
causes of pandemics. Governance frailties undermine 
global collaborative working for dealing with the ‘causes 
of the causes’ of such outbreaks (e.g. poor sanitation 
and living conditions and poverty). Without insights 
from scholarship on psychology, public administration, 
social policy, economics, politics, sociology, anthro-
pology (to name just a few), the ability to address the 
causes of the causes of health threats are likely to be 
limited (Marmot, 2018). Furthermore, evaluation meth-
odologies (including piloting approaches) are needed 
to determine how, and in what ways, individual geo-
graphically focused One Health- based interventions 
can be scaled up (Connolly, 2020a). The issue of scale 
is important because in order to scale interventions 
there needs to be situational and contextual analyses 

of the barriers to and enablers of drawing lessons from 
one territory or governance level (e.g. macro, meso, or 
micro) and applying them in another. In this respect, the 
social sciences are fundamental to understanding how 
the science of AMR fits (or otherwise) within the policy 
and regulatory cultures and norms in different political 
environments.

The ‘value added’ of the social sciences is not just 
about how scientific findings can be better dissem-
inated across policy systems; rather, social science 
research can direct where scientific research can, or 
should, take place in the first place. This might be 
identifying where and how to co- create interventions 
with civil society stakeholders, which requires trust 
building with communities. AMR research often takes 
place in areas where there might be cultural sensi-
tivities and trust barriers between communities and 
researchers (Doron & Broom, 2019). Social research-
ers need to be conscious of their identities and adapt 
their behaviours as a result. This reinforces the point 
that a great deal of AMR research is about under-
standing how to navigate complex relationships in 
sensitive, and sometimes risky, policy and cultural 
spaces (Marks & Abdelhalim, 2018). Achieving buy- in 
from those parties who ultimately need to change 
their behaviours, including industry, policymakers, 
and communities is crucial, and, in fact, is a matter 
for social scientists. The evaluation research litera-
ture has highlighted that failing to be co- creative with 
stakeholders will mean that research will fall short 
of achieving an impact in that dissemination risks 
being seen as an afterthought rather than being ‘util-
isation focused’ (Michael Quinn Patton, 2008; Sager 
et al., 2020). Impact needs to be embedded from 
the policy, project, or policy design phase. It is far 
more customary within contemporary research appli-
cations (Research Funders, for instance) for impact 
statements to encourage this type of approach; yet, 
this serves to further enhance the importance of the 
social sciences— particularly in undertaking social 
and political network mapping of the institutions and 
access points for forming collaborations to influence 
policymakers. On this basis, there are opportuni-
ties for AMR research to capitalise on the important 
acknowledgement of the critical importance of the 
social sciences in pandemic research (Bavel et al., 
2020). This is not to say, however, that the social 
sciences have not made important synergies within 
AMR research. A recent systemic review has docu-
mented the fact that social- science- based AMR re-
search can be seen in several areas, ranging from 
surveillance and risk assessment of AMR to the com-
munication dimensions of the most appropriate use 
of antimicrobials in primary care and clinical settings 
(Lu et al., 2020). A conclusion that can be drawn from 
this research is that more One Health studies should 
be frontloaded by social- science research.
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8 |  CONCLUSIONS: A NEW 
PARADIGM FOR AMR-  FOCUSED 
GLOBAL HEALTH SECURITY

The COVID- 19 pandemic has caused global disrup-
tions at unimaginable scales and exposed the de-
ficiencies of existing structures. As this is unlikely to 
be the last global health threat that the world will face, 
there are lessons to be learned that will improve pre-
paredness and response to other global crises. Global 
COVID- 19 pandemic responses have highlighted the 
need for consistent, transparent, and clear messaging 
from trusted sources to enhance public engagement, 
acceptance, and cooperation. Like COVID- 19, effective 
communication is critical to achieving success in AMR 
mitigation, because it will enhance public understand-
ing of factors that exacerbate AMR and behaviours that 
mitigate it. The pandemic also revealed shortcomings 
in the global health space, which has been evident in 
the deprioritisation of concurrently existing global cri-
ses, such as AMR. Understanding the underlying sys-
temic and structural issues that precede and connect 
crises is crucial to the effective mitigation of future pub-
lic health risks.

Given the scale of AMR, no state can manage it on 
their own. There is the need for collaboration across 
all levels of government, with the understanding 
that ‘no one is safe, unless everyone is safe’ (WHO, 
2021c). With this understanding, governments should 
unsubscribe from isolationism, reaffirm their commit-
ment to multilateral cooperation, and provide support 
to global health organisations. The One Health ap-
proach should be identified as the primary foundation 
for public health policy. Going forward, implementa-
tion of the One Health approach should encourage 
greater representation from the environmental and 
social sciences. This will facilitate greater collabora-
tive capacities and enhance understanding of the en-
tire landscape of multisectorial contributions to public 
health. Social- science perspectives will be critical in 
bringing the above lessons together for the future of 
global health. Understanding the barriers to and en-
ablers of effective communication and trust between 
scientists, policymakers, and the public is essential 
to achieving buy- in from stakeholders and commu-
nities. Importantly, navigation of the complex gover-
nance relationships in different political cultures and 
environments to tackling the ‘causes of the causes’ 
of public health threats, such as AMR, needs to be 
prioritised. Social science research can aid the un-
derstanding of these relationships, facilitate collabo-
rative efforts, and should therefore be at the forefront 
of global health security.

The COVID- 19 pandemic, and other prior health 
emergencies (e.g. severe acute respiratory syndrome 
[SARS], Middle East respiratory syndrome [MERS], 

and Ebola), have provided opportunities for leaders 
(at all levels) to institute baseline structures to prepare 
and respond to AMR and other global threats. Leaders 
need to direct resources towards strengthening pub-
lic and environmental health, including environmental 
monitoring systems, social care, and disaster manage-
ment systems to ensure that, at their core, health sys-
tems are collaborative, strong, and resilient. This, as 
well as the above lessons learned from the COVID- 19 
pandemic, could be implemented in the context of 
the GHSA. Adoption of this framework, therefore, will 
enable countries to scale up their prevention, detec-
tion, and response capacities to public health threats 
and allow countries to shift from disease- focused ap-
proaches (where trade- offs might be required during 
competing crises), to a systems- focused approach 
(where existing structures can support concurrently 
existing threats). With specific focus on AMR, the im-
plementation of the action items in the Antimicrobial 
Resistance action package of the GHSA would help 
address antimicrobial resistance in human and animal 
sectors. Integration of AMR activities in other agendas, 
such as the proposed international treaty for pandemic 
preparedness agenda, will also be beneficial. Bearing 
in mind that this proposed agenda would be under-
pinned by the International Health Regulations, it is 
expected that activities in the GHSA action packages 
will be in line with the proposed treaty for pandemic 
preparedness, providing opportunities for the explora-
tion of synergies in both agendas. The disproportionate 
effects of pandemics and other global health threats 
require leaders to build equitable and inclusive econ-
omies and strong systems that are resilient to global 
crises. Therefore, the key messages to take from this 
paper are:

• The One Health approach suffers from a narrow 
human- centric view, with the environmental sector 
being the least represented in AMR policy.

• Public risk communication has differed across coun-
tries. Messages that are timely, consistent, trans-
parent, and from a trusted source crucial to public 
understanding and acceptance of health measures.

• Agendas need to be aligned and underlying health 
systems need to be strengthened to avoid deprior-
itisation of coexisting global health threats such as 
AMR.

• Collaborative forms of governance, and strength-
ened roles for global institutions, are essential in pub-
lic health crisis management.

• Social science is fundamental to health security 
policy making and governance processes.
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