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Abstract

Antimicrobial resistance (AMR) has the potential to threaten tens of millions of lives and poses major global
economic and development challenges. As the AMR threat grows, it is increasingly important to strengthen the
scientific evidence base on AMR policy interventions, to learn from existing policies and programmes, and to
integrate scientific evidence into the global AMR response.
While rigorous evaluations of AMR policy interventions are the ideal, they are far from the current reality. To
strengthen this evidence base, we describe a framework for planning, conducting and disseminating research on
AMR policy interventions. The framework identifies challenges in AMR research, areas for enhanced coordination
and cooperation with decision-makers, and best practices in the design of impact evaluations for AMR policies.
This framework offers a path forward, enabling increased local and global cooperation, and overcoming common
limitations in existing research on AMR policy interventions.
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Introduction
Antimicrobial resistance (AMR) — the process by which
microbes acquire resistance to antimicrobial medicines
— is widely recognised as a serious threat to global pub-
lic health. The likelihood of drug resistance increases
when microbes are exposed to antimicrobials and, unlike
previous generations, we can no longer count on the de-
velopment of new drugs to overcome this threat [1–3].
The development of resistance has been accelerated by

overuse of antimicrobials for medical and agricultural
purposes. AMR now threatens tens of millions of lives
[4], in addition to posing major global economic and de-
velopment challenges [5].
AMR is politically, economically and microbially diffi-

cult to tackle from a policy perspective. Efforts to evalu-
ate AMR interventions would be significantly improved
by increasing investments in monitoring and surveillance
for antimicrobial resistance. Controlling AMR will re-
quire a suite of effective antimicrobial stewardship and
conservation strategies to ensure the appropriate use of
antimicrobials [6], in addition to substantial inter-
national cooperation on the regulation and surveillance
of antimicrobials and their use [7–11]. Substantial re-
search is needed to generate evidence on the effects and
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effectiveness of various possible AMR policies and to en-
sure that health system investments in AMR are evi-
dence informed. Existing research has created little
clarity about what interventions are best suited to
achieve AMR goals across contexts, cultures and health
systems. Many efforts to reduce AMR are designed as
policies to reduce the use of antimicrobials; in this
manuscript, when we refer to ‘AMR policy’, we refer also
to these antimicrobial use policies. Policy recommenda-
tions for AMR have changed little since the late 1990s
[4, 12–16]. Worldwide, millions of dollars are invested
annually in public programmes to raise awareness about
AMR, educate health professionals on appropriate pre-
scribing, and decrease antimicrobial consumption in the
health and agricultural sectors. Despite major financial
and political investments, it has been difficult to link
these programmes to concrete improvements in anti-
microbial use, resistance or health outcomes more gen-
erally [6, 17], particularly as major surveillance and
information gaps impede the global response to AMR
[18] (Box 1).
As the threat posed by AMR grows, it is increasingly

important to strengthen the scientific evidence base on
AMR policy interventions, to learn from existing policies
and programmes, and integrate scientific evidence into
the global AMR response [6]. The goal of this paper is
to develop a framework that facilitates the strengthening
of this evidence base. This paper is not intended as a
formal research prioritisation process but, rather, builds
upon the findings from recent systematic reviews of in-
terventions to reduce antimicrobial consumption [6, 17,
21, 25] and efforts by others to strengthen research on
AMR and public health [17, 23, 26–30], and aims to
draw insights for improving the planning, conduct and

dissemination of research to evaluate AMR policy inter-
ventions (Fig. 1). The framework identifies challenges in
AMR evaluation research, areas for enhanced coordin-
ation and cooperation with policy-makers, and best-

Fig. 1 Framework for prioritising, conducting and disseminating AMR policy interventions

Box 1

Current state of the evidence base on AMR policy interventions

Around the world, 129 governments are currently in the process of
developing or implementing a National Action Plan to address
antimicrobial resistance [19]
Global capacity for AMR surveillance is lacking; discrepancies between
methods and monitoring systems, data quality concerns and lack of
representativeness make it challenging to compare AMR data between
countries [20]
Many evaluations of AMR policy interventions are conducted
retrospectively by academics who were not involved in the design or
implementation of the intervention [6, 21]
A systematic review of experimental and quasi-experimental studies
evaluating government policy interventions to reduce the use of
antimicrobials [6, 22] found that 30 of the 69 studies used low-quality
study designs, such as uncontrolled before–after designs, which severely
limits the validity of their findings. Among these 69 studies, only 4 used
a randomised controlled design which is considered the gold standard
for evaluating interventions.
Another systematic review of 221 interventions for improving antibiotic
prescribing among hospital inpatients found the quality of the reporting
for the 163 non-randomised studies was so poor that it was difficult for
professionals to use the research findings or to implement interventions
that were shown to be useful; further, this systematic review found that
no useful evidence could be gleaned from studies using controlled
before–after and non-randomised trial designs [17]
Reporting of AMR policy intervention studies is weak; studies often fail
to describe the intervention in sufficient detail for replication and many
do not report the reason the intervention is expected to work [21]
In the broader field of public health, researchers have estimated that at
least 50% of published research is not sufficiently clear, complete or
accurate for others to interpret or use [23, 24]
There are no standardised measures and metrics for AMR research;
many AMR intervention studies report antimicrobial use in defined daily
dose per 1000 population or a simple prescribing rate [21]
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practices for overcoming common limitations in evaluat-
ing AMR policies. Some of these challenges are specific
to AMR, while others are shared with other areas of
health research.

Research planning
Prioritising research
AMR researchers need to prioritise the study of ‘what’
works, ‘when’ it works, ‘why’ it works, and ‘what’ ele-
ments are necessary for its success.
AMR needs better mechanisms for prioritising import-

ant research questions that can shape effective action.
There has already been substantial research on the root
social and microbial causes of AMR [31–33] and we
argue that attention now needs to be focused on deter-
mining which interventions are effective at addressing
the underlying root causes of AMR, why these interven-
tions work, what elements are necessary to their success,
and in what contexts and circumstances these interven-
tions work. More evidence on all four questions would
be invaluable for policy planning [6, 17]. As the majority
of existing research evidence focuses on interventions in
high-income settings [6, 17], additional research on
these questions would particularly benefit low- and
middle-income countries (LMICs) and other resource
limited settings to identify policy interventions that can
be adapted to meet local needs and priorities.
More formally, research prioritisation can be improved

by undertaking structured prioritisation and consensus
processes in collaboration with stakeholder groups, in-
cluding policy-makers at different levels of government,
civil society, health professionals and research funders.
Research funders can support this work through oppor-
tunities for strategically funded research to address
AMR rather than relying on researcher-led operating
grants. For example, the Joint Programming Initiative on
Antimicrobial Resistance (JPIAMR) recently funded an
international workshop and formal consensus process to
develop 10 research priorities for behavioural ap-
proaches to develop more impactful hospital antimicro-
bial stewardship programmes [29]. The James Lind
Alliance in the United Kingdom, which provides a plat-
form for priority-setting partnerships between clinicians,
patients and carers, has produced a guidebook that out-
lines their method for identifying research uncertainties
and producing an agreed list of research priorities [34].
Research prioritisation processes can also highlight the
differences between research priorities in different con-
texts. Economic, political and cultural differences be-
tween countries and regions are likely to introduce new
priorities. A recent prioritisation exercise looking at glo-
bal health trial methodology found different research
priorities in LMICs compared with the United Kingdom
[35]. The Cochrane Collaboration has previously

published a special series on priority-setting that offers
guidance on topics such as applying an equity lens to
priority-setting [36] and effective stakeholder participa-
tion in priority-setting [37]. Formal prioritisation pro-
cesses would help drive research agendas at the
international level, such as those of JPIAMR, WHO, the
Food and Agriculture Organization of the United Na-
tions, and the World Organisation for Animal Health.
Recently, the WHO has engaged in formal priority-
setting exercises for AMR research and development,
first through a multi-criteria decision analysis exercise to
develop its list of priority pathogens for research and de-
velopment of new antimicrobials [38], and more recently
through the Global Antibiotic Research & Development
Partnership (GARDP). At the country level, such priori-
tisation processes can help drive national research fund-
ing, prompt updates to AMR national action plans, and
support maximal learning from national AMR actions.

Systematic reviews
Researchers need to use rigorous systematic reviews to
inform research prioritisation and to summarise the ef-
fectiveness of policy interventions.
Rigorous systematic reviews and evidence gap maps

can support the planning of policy interventions by en-
suring that they are adequately supported by evidence.
However, to be useful, these reviews must be high qual-
ity and regularly updated. Health Systems Evidence has
appraised and catalogued more than 50 systematic re-
views related to health systems and antimicrobial use
dating back to the year 2000, and this database shows
that the rigour and quality of these reviews is mixed
[39].
Conducting systematic reviews to summarise what we

currently know is an essential input for research priori-
tisation. Reviews can collate empirical evidence to an-
swer a specific research question [40] but they can also
map the availability of evidence to identify evidence
gaps. The Campbell Collaboration and others have re-
cently developed methodological guidance for creating
evidence gap maps [41]. Systematic reviews need to be
regularly updated to include new evidence as it arises, to
determine whether research gaps have been addressed,
and to determine whether the research question has
been satisfactorily answered or whether future, more re-
fined research is needed. Given that the current evidence
base on AMR policy is weak [6], policy decisions in the
near future will be informed by relatively weak signals
from the research base, which reinforces the need for
further evaluation.
Systematic reviews can also ensure that research ef-

forts are not wasted on questions that have already been
definitively answered [23, 42]. Although replication is
key to science, there is a point at which additional
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replication holds little additional value [26]. For example,
it has been definitively shown that hospital antimicrobial
stewardship interventions are effective at reducing anti-
microbial use compared to control and should be a
standard part of the AMR response [17]. Future research
can, instead, focus on optimising stewardship for differ-
ent contexts in order to maximise effects. This includes
opportunities to embrace a philosophy of radical incre-
mentalism, where a series of small evaluated changes
one after the other result in radical cumulative change
[43]. Finally, employing advanced analytical techniques,
such as network meta-analysis, in systematic reviews can
improve research prioritisation by enabling better ex-
ploration of heterogeneity in reviews of complex inter-
ventions [44].

More planned evaluations
Researchers need to work with stakeholders to ensure
that rigorous evaluations of all new AMR programmes
are the norm.
Researchers can actively advance progress on AMR by

ensuring that evaluations of policies become the norm.
While rigorous evaluations of all AMR interventions
would be ideal, at present, we are very far from this real-
ity [21]. Policy responses to AMR — from legislation
and government regulation to public awareness cam-
paigns — have played a major role in responding to
AMR, yet these policies are rarely conceptualised as
population health interventions and, as a result, are
rarely pilot-tested, reviewed or evaluated with sufficient
rigour to expand the AMR evidence base.
Without a culture of evaluation, we risk implementing,

maintaining and even spreading ineffective or inefficient
AMR policies, at great financial and opportunity costs.
Additionally, though policy-makers do not always see
their added value, there are political advantages in con-
ducting good impact evaluations; evaluation puts policy-
makers in the politically attractive position of continu-
ous policy improvement, enables them to ensure that re-
search assessing their initiative is appropriate, and
reduces political risk because they can acknowledge that
they are operating with imperfect information [45].
Where possible, researchers should advise and partner
with policy-makers to raise the rigour of evaluations,
simultaneously making progress on scientific questions.
In particular, researchers should advocate for the

development of protocols and evaluation plans a priori,
which will help minimise waste of public resources in in-
effective programmes by ensuring that the data collected
is appropriate to answer key policy-maker questions,
while also supporting implementation and future im-
provements in practice by ensuring that data is inter-
nationally comparable, and can feed into future evidence
syntheses of similar policy interventions.

Research that is responsive to stakeholder needs
AMR research needs to be planned to address policy-
makers’ questions about effectiveness, implementation,
costs and equity.
Moving from evidence to policy inevitably involves

consideration of pragmatic and ideological factors be-
yond evidence of effectiveness [46]. Researchers can sup-
port evidence-informed policy-making by considering, in
advance, the likely information needs of policy-makers.
In addition to effectiveness, decisions to pursue or pass
over various AMR policy interventions are likely to be
informed by their perceived cost-effectiveness, equity
and differential impacts based on gender, race and socio-
economic status, implementation challenges, and accept-
ability to diverse social groups. This is particularly true
in the case of LMICs, where resources are scarce and
where the level of evidence required before investing in
policy action may be substantially higher [45].
One simple and intuitive tool for enabling policy-

maker engagement in research planning is to use the
APEASE criteria [46] (Box 2). Originally created as a
framework for evaluating ideas for interventions,
APEASE offers a useful structure for framing research
questions and evidence needs in partnership with stake-
holders and for communicating policy-relevant research
findings. APEASE addresses many common stakeholder
concerns, including equality and equity considerations,
acceptability across a wide range of groups, and the
feasibility and practicality of an intervention in a given
context, while recognising important trade-offs. Con-
sider, for example, that both the clinical effectiveness
and cost-effectiveness of an intervention is irrelevant if
the intervention is unaffordable or infeasible given fund-
ing and resource constraints in a specific context. In
addition to the feasibility of implementation, it is useful
to consider whether the intervention should be, or can
be, equally applied across the whole population, and
whether it will reach its target population and intended
beneficiaries. Again, the inclusion of these additional re-
search questions in the planning phase will particularly
benefit policy-makers in lower-resource settings, who
must consider whether interventions from high-income
settings could translate effectively to their setting, given
the staff and resource limitations particular to their
context.

Box 2

The APEASE Criteria [42, 46]

Affordability
Practicability
Effectiveness/cost-effectiveness
Acceptability – public, professional, political
Side-effects/safety
Equality
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Research conduct
Better design of AMR interventions
Researchers need to use theory, frameworks and logic
models to design more coherent AMR policy
interventions.
Unfortunately, to date, the approach to designing

AMR policy interventions has been ad hoc and seems to
be guided by the ‘it seemed like a good idea at the time’
principle, rather than by an explicit process that con-
siders the determinants of the problem, relevant theory
and available empirical evidence [17, 21]. This strategy
has often resulted in poorly considered AMR policies
that, although designed to change attitudes, beliefs and
practices around antimicrobial use, cannot clearly articu-
late how their intervention will successfully bring about
this change [21]. Poorly designed policies may also fail
to recognise and address key AMR determinants, leading
to ineffective or sub-optimally effective interventions.
Researchers can improve the design of AMR policy in-

terventions by employing and advocating for the inclu-
sion of theory, frameworks and logic models in the early
stages of intervention design to describe how and why
an intervention is expected to work. These steps can
substantially address the common tendency in AMR to
re-invent the ‘square’ wheel rather than build on existing
evidence from behavioural and implementation science.
When planned without the use of theory, interventions
are more likely to be unclear about the behaviours and
outcomes targeted, and the means by which the inter-
vention will achieve its intended effect [17]. The process
of building such models can encourage researchers to
consider all aspects of the intervention and the existing
AMR evidence base. The United Kingdom Medical Re-
search Council has published a useful framework for de-
veloping and evaluating complex interventions [47, 48].
Other useful frameworks include the Behaviour Change
Wheel [46, 49] to guide intervention development, the
Theoretical Domains Framework to assess factors that
impact behaviour [50], and the Behaviour Change Tech-
niques taxonomy, which considers individual component
strategies employed to change behaviour (e.g. feedback
on behaviour, goal setting, prompts and cues) under the
umbrella of a larger intervention [51]. Finally, the use of
theories, frameworks and logic models also facilitate re-
search communication and dissemination, making clear
the considerations and circumstances that drove the ini-
tial hypothesis [50].

Better design of evaluations
Researchers need to ensure that AMR policy interven-
tions are evaluated using the most rigorous designs feas-
ible in the given circumstances.
When promoting a culture of AMR policy evaluation,

improving and strengthening the design of evaluations

should also be considered. One challenge in AMR re-
search has been a lack of differentiation between
programme evaluation (i.e. evaluating whether the local
programme achieved its goals) and research evaluation
(i.e. addressing generalisable concerns about what, when,
how and why an intervention works). While programme
evaluation is important, policy-making needs to be guided
by robust evidence generated using rigorous study designs.
AMR policy intervention research has been plagued by
poor quality and inappropriate evaluation methods. In a
recent systematic review, 30 of 69 included studies used
uncontrolled before–after designs and simple descriptive
methods that cannot control for important design con-
cerns, including bias, confounding and secular trends, and
are generally uninterpretable [6, 52, 53].
Overall, interventions should be evaluated using the most

rigorous study designs feasible in the given circumstances
in order to minimise bias and maximise the generalisability
of findings. The choice of evaluation design will be guided
by numerous factors, such as whether it is feasible to ran-
domise intervention sites, whether it is necessary to intro-
duce the intervention at all sites simultaneously, the
acceptability of having a no-intervention control group, and
the number of available intervention sites (Fig. 2).
The focus on education, attitudes and behaviour change

in AMR research, and the associated high likelihood of
contamination, will likely preclude the use of randomised
controlled trials (RCTs) with individuals (e.g. citizens, pa-
tients) as the units of randomisation in much of AMR pol-
icy intervention research. In most cases, a cluster RCT
should be considered the gold standard for AMR policy
intervention evaluations [54]. Cluster randomisation can
be done at numerous levels, although trade-offs exist be-
tween the number of available units (e.g. regional level)
and the risk of contaminations (e.g. provider level). There
are many possible cluster randomised trial designs, includ-
ing two arm trials, multi-arm trials and factorial designs
where two or more interventions can be implemented
simultaneously. Another cluster design, the stepped wedge
trial — where all sites start in the control arm and end in
the intervention arm, crossing over to intervention se-
quentially and in random order [55] — may have many
practical benefits for large policy evaluations where roll-
out of an intervention to all sites within a health system or
community is a requirement [56]. Figure 3 illustrates these
recommended evaluation designs.
Where random allocation is not feasible (either due to

an inadequate number of randomisation units being
available or because simultaneous implementation across
the health system is required) interrupted time series
(ITS) methods are the strongest study design for AMR
research [57]. However, adding a control group [58] or
additional sites with staggered implementation of inter-
ventions (multiple baselines ITS design [59]) can
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Fig. 2 Considerations when choosing a prospective evaluation design for AMR policy interventions
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strengthen this design. Researchers should pay particular
attention to whether an ITS design is appropriate for
their study. ITS designs are best used for evaluating
AMR interventions that have been implemented at a
clearly defined point in time [57]; many AMR studies
have inappropriately used this design to measure com-
plex interventions rolled out in stages across several
months or years. de Kraker et al. have carefully consid-
ered the validity and bias concerns associated with these
study designs and have published two excellent guides
for evaluating antimicrobial stewardship interventions,
which are also highly relevant to other AMR policy in-
terventions [52, 54].
Uncontrolled before–after study designs, which histor-

ically have been common in AMR research, should be

avoided if at all possible. The apparent effects of an
intervention using these designs are completely con-
founded by secular trends and concurrent events. Even
controlled before–after studies, which mitigate this
threat of confounding to a limited extent, should be
avoided unless there are at least two intervention sites
and two control sites; however, given more sites, other
more rigorous study designs may be feasible and prefera-
ble. Controlled before–after studies and non-randomised
trials are an option when randomisation is not possible
and there is an insufficient number of time intervals to
conduct an ITS; however, these designs should only be
considered as hypothesis generating. Figure 2 outlines
some of the methodological considerations for choosing
a prospective evaluation design.

Fig. 3 Recommended study designs for evaluating AMR policy interventions
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Iterative improvement on existing trials
AMR policy research needs to include head-to-head
comparisons of different intervention variations and pro-
mote radical incrementalism to enhance the effective-
ness of extant policies.
Researchers can advocate for the use of more rigorous

study designs and partner with policy-makers to ensure that
evaluations are appropriately conducted. To move beyond
effectiveness, research evaluations need to incorporate op-
portunities for addressing the other important AMR policy
questions described earlier, namely why interventions work
and what elements are necessary for their success. Once
the initial effectiveness of an AMR policy intervention has
been shown, there is an opportunity to conduct controlled
head-to-head comparisons of different intervention itera-
tions in the interest of optimisation, either through sequen-
tial trials comparing variations of the intervention, or using
factorial designs to evaluate whether the addition of co-
interventions meaningfully changes the intervention’s ef-
fectiveness. Evaluations can be facilitated by the develop-
ment of implementation laboratories, which involve close
collaboration between research teams and health systems
delivering implementation strategies at scale [60]. Trials
can also be designed to enhance the generalisability of
evaluation by including fidelity sub-studies to determine
whether an intervention was delivered and received as de-
signed, mechanistic sub-studies to determine whether the
intervention acted through the hypothesised pathways,
qualitative process evaluations to investigate experience
and acceptability, and economic evaluations [61].

A set of standard measures and metrics
Researchers need to define a set of core outcome mea-
sures for AMR research that address appropriate anti-
microbial prescribing, development of antimicrobial
resistance, and cost-effectiveness of policy interventions.
AMR lacks both an agreed-upon metric for evaluating

progress and a common system for measuring the scope
of the problem. Systematic reviews of interventions to re-
duce antimicrobial use have shown that researchers use a
wide range of prescribing and dispensing-focused metrics
[6, 17]. The Tripartite Monitoring and Evaluation Frame-
work [62] recently released by WHO, the Food and Agri-
culture Organization and the World Organisation for
Animal Health, is a useful starting point that suggests
many important One Health indicators for AMR; how-
ever, this framework lacks detail on operationalising these
measures. Researchers can have a significant impact in
these ongoing conversations by developing measures that
facilitate data sharing; for example, through an agreed
minimum dataset for collecting intervention data and a
core outcome set of measures to facilitate evaluations.
Consideration should also be given as to whether a core
outcome set can feed into AMR and antimicrobial use

surveillance to facilitate the use of routinely collected data
in impact evaluations.
A harmonised set of measures for conducting and

evaluating interventions serves three purposes. First, it
creates consistency between evaluations that facilitates
systematic reviews to inform evidence-informed policy-
making. Lack of a shared outcome measure is a common
challenge in public health systematic reviews and one
which limits the amount of evidence that can be rigor-
ously synthesised [63]. Second, creating a harmonised
set of measures offers the opportunity to include, as a
requirement, metrics beyond impact that are relevant to
stakeholders such as equity considerations and cost-
effectiveness. Finally, developing a set of harmonised
measures offers an opportunity to consider common
barriers to AMR policy implementation and to develop
standard measures and indicators that also address these
needs.
While there are substantial political and economic bar-

riers to improving data collection and evaluation, from a
metrics viewpoint, there are numerous successful initia-
tives that have adopted research governance principles
to improve data collection and comparability of research
studies, including the Core Outcome Measures in Effect-
iveness Trials (COMET) group [64] and ESSENCE for
Health Research [65]. Outcome Measures in Rheumatol-
ogy (OMERACT), for example, uses a data-driven, itera-
tive process to choose shared outcome measures across
four domains, and each selected measure must meet
three criteria – truth, discrimination and feasibility [66].

Research dissemination
Better reporting of interventions
Researchers need to register research protocols and
evaluation trials and use reporting guidelines and check-
lists to improve reporting quality.
An effective and coherent global response to AMR re-

quires full and transparent reporting of all aspects of AMR
intervention studies. Unfortunately, public health research
as a whole, and AMR research specifically, faces challenges
in this domain. Inaccessible research, partial reporting, and
publication bias are all common in AMR research [21, 67]
and limit opportunities for researchers and policy-makers
to learn from experiences in other contexts.
Researchers should register protocols, primary evalua-

tions of policy interventions (both RCTs and quasi-
experiments) and systematic reviews in trial registers.
Pre-registration of an evaluation helps address the ten-
dency to avoid publishing the results of research with
neutral or negative findings, which is common to much
of scientific research, and may be particularly common
in policy research where government partners may feel
that they lose credibility if a policy intervention is found
to be less effective than expected. The fields of clinical
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Table 1 Framework and recommendations for planning, conducting and disseminating evaluations of AMR policy interventions

Researchers Policy-makers Research funders Publishers

Mechanisms
for
prioritising
research

Prioritise research to study
what works, when it works,
why it works, and what
elements are necessary to its
success

Engage with the research
community and make your
evidence needs clear

Funding support for formal
prioritisation processes
Targeted grant competitions to
drive research in priority areas

Require that research reports
summarise the evidence that
was already known on a topic
and show systematic review
evidence that supports the
conduct of an intervention

Systematic
reviews

Inform interventions using
rigorous systematic reviews

Partner with researchers to do
evidence syntheses to inform
policy-making

Strategic funding support for
systematic reviews, evidence
syntheses, living systematic
reviews
Require evaluations to be
justified by systematic reviews

Support the publication of
systematic review protocols,
systematic reviews, evidence
syntheses and living systematic
reviews

More planned
evaluations

Work with other stakeholders
to make rigorous evaluations
of all AMR programmes the
norm

Working with researchers, plan
the evaluation strategy for a
programme or policy before
launching the programme or
policy

Strategic funding support for
evaluations of policy
interventions and for policy-
research partnerships to facilitate
this research

Require authors to register study
protocols

Research that
is more
responsive to
stakeholder
needs

Ensure that research
addresses all informational
needs of policy-makers (e.g.
including equity and cost-
effectiveness)

Decide in advance what
information and evidence you
need to inform policy-making

Encourage integrated
knowledge translation and
collaboration with stakeholders
when awarding grants to
support AMR policy research

Ensure timely peer review and
publication of research to
ensure that evidence is available
to support stakeholders

Better design
of AMR
Interventions

Use theory, frameworks and
logic models in the
intervention design phase to
frame how and why an
intervention is expected to
work

Use theory, frameworks and logic
models when planning policy
interventions to clarify how and
why an intervention is expected
to work

Do not fund interventions that
do not employ theory,
frameworks or logic models to
describe how and why the
intervention is expected to work

Require authors to report on
their use of theory, frameworks,
and logic in the design and
conduct of AMR interventions

Better design
of evaluations

Use the most rigorous
possible evaluation designs to
minimise bias and maximise
generalisability

Embrace research evaluation to
understand what, when, why and
how and intervention works

Studies using weak study
designs (e.g. uncontrolled before
and after designs) should not be
funded

Refrain from publishing studies
that use poor quality methods
such as uncontrolled before and
after studies for evaluation of
AMR interventions

Iterative
improvement
on existing
trials

Conduct head-to-head com-
parisons of intervention
variations

Promote radical incrementalism
(based on rigorous evaluation) to
enhance the effectiveness of
extant policies

Provide funding support for
head-to-head trials

Publish research with neutral
and negative results

A set of
standard
measures and
metrics

Develop a set of core
outcome measures for AMR
research

Partner with researchers to
ensure that core outcome
measures address your key
evidence needs

Funding support for the
development of an AMR core
outcome set
Require use of core outcome
measures in funded applications

Require researchers to use the
core outcome measures in
published evaluations

Better
reporting of
interventions

Commit to full and
transparent reporting of
studies
Use reporting guidelines and
checklists to fully report a
study
Register intervention
protocols to reduce the risk of
publication bias
Avoid ‘spin’ especially with
weak evaluative designs

Publish or make available reports
on the effectiveness of policy
interventions and efforts to
improve them

Make public the details of
funded interventions
Require full and transparent
reporting of studies
Require researchers to register
the protocols of their
interventions

Require authors to use the
relevant research reporting
guidelines and checklists
Publish research with neutral
and negative results

More
opportunities
for shared
learning

Disseminate research widely
and embrace open data and
open access opportunities
Make datasets available to
other researchers through
data repositories
Develop cross programme
collaborations to encourage
learning and efficient
knowledge generation

Take advantage of opportunities
to borrow and adapt policy
interventions from other contexts
Make available data on policy
interventions in your setting to
promote uptake in other
contexts and ensure that
ineffective policy is not
duplicated in other settings

Provide funding for open access
publishing, open data-sharing
platforms, cross programme col-
laborations and living systematic
reviews

Increased commitment and
support for open access
publication

AMR antimicrobial resistance
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trials and systematic reviewing — both of which use
protocol registration to reduce publication bias and to
enable other researchers to see whether a research study
on a particular topic is ongoing — have benefited from
the support of research funders, journals and research
ethics boards to promote these efforts to improve re-
search reporting [67]. Along with trial registration, re-
searchers, governments and other implementing
organisations should commit to full and transparent
reporting of study results in open access journals, to
making datasets available to other researchers and en-
gaging in knowledge translation.
Researchers should also embrace the use of reporting

guidelines and checklists to overcome common report-
ing challenges such as not describing the intervention
specifically enough to allow replication [21, 50], using
the same description to represent different types of in-
terventions [68], using different terminology to repre-
sent the same content [69, 70], and repetition without
improvement [71]. The TIDieR tool [72] for describing
and replicating interventions, and its extension TIDieR-
PHP [73] for population health and policy studies, are
both useful tools for researchers to ensure that their
intervention has been thoroughly described. The
SQUIRE checklist [74] for quality improvement inter-
ventions, the CONSORT statement [75] for RCTs and
its many extensions to cluster RCTs [76], stepped
wedge trials [56], pilot studies [77], pragmatic trials
[78], and the Equator Network [79] are all useful tools
to ensure the full reporting of methods and findings
within a study report.

Shared learning opportunities
Researchers need to embrace open data and open access
opportunities to widely disseminate AMR research
findings.
The principle of shared learning is familiar to re-

searchers and embedded in much of health research. A
key question facing the field is how best to promote this
ideal when working with stakeholders to develop effect-
ive and efficient AMR policy interventions. However, as
many governments embrace nudge units, innovation
hubs and radical incrementalism [43], there is an oppor-
tunity for researchers to reiterate the substantial benefits
of shared learning. Many new methodological tools can
support these efforts – data sharing platforms (e.g. the
World Wide Antimalarial Resistance Network,
WWARN [80]) and open-access information repositories
will both go a long way to ensuring the evidence gener-
ated from policy experiments and intervention evalua-
tions can support shared learning. Likewise, living
systematic reviews, which are continually updated as
new evidence is generated [81], will also help ensure that
new policies are planned based on current evidence.

Conclusions
Although the threat posed by AMR has been well-
known for many decades, recent escalation in
multidrug-resistant and extensively drug-resistant bac-
terial infections has elevated AMR to a more prominent
position on the international political agenda. Substantial
work is ongoing at the national level to address domestic
AMR concerns [19], and there are robust conversations
at the international level about pursuing more large-
scale, coordinated efforts to mitigate the AMR threat
such as an international legal treaty on AMR [8, 11, 82–
84]. Innovative approaches have been taken to research
funding (e.g. JPIAMR [85]), health systems strengthening
(e.g. Accreditation Canada [86]), and global policy moni-
toring (e.g. WHO [19]).
These national and international efforts require sub-

stantially more evidence for the effectiveness and
feasibility of AMR policy interventions than is cur-
rently available. However, this gap provides an oppor-
tunity for researchers to engage in a meaningful
conversation about the importance of evidence-
informed policy-making for AMR. Mitigating the
threat posed by AMR will also require substantial col-
laboration among researchers and policy-makers.
Table 1 describes many of the ways in which research
funders, publishers and policy-makers can jointly sup-
port researchers and facilitate action across the prior-
ities identified in this framework. With their ability to
strategically fund innovative research, encourage re-
searchers to use rigorous study designs and reporting
checklists, and facilitate shared learning, these part-
ners have an opportunity to amplify researchers’ calls
for better AMR practice.
As we have highlighted, it is increasingly important to

strengthen the scientific evidence base on AMR policy
interventions, to learn from existing policies and pro-
grammes, and integrate scientific evidence into the glo-
bal AMR response [6]. This framework offers a path
forward, increasing local and global cooperation, and
overcoming common limitations in existing research on
AMR policy interventions.

Abbreviations
AMR: antimicrobial resistance; ITS: interrupted time series; JPIAMR: Joint
Programming Initiative on AMR; LMICs: low- and middle-income countries;
RCT: randomised controlled trial

Acknowledgements
We would like to thank Dr Theresa Tam for her valuable feedback on this
framework.

Authors’ contributions
SRVK conceived of this project with SJH, JMG. SRVK collected the data,
developed the framework and led the writing of the manuscript. SJH and JG
supervised the project, and MT and MM provided subject matter expertise.
All authors contributed to the revision of the framework. The author(s) read
and approved the final manuscript.

Rogers Van Katwyk et al. Health Research Policy and Systems           (2020) 18:60 Page 10 of 13



Funding
This work was completed as part of the International Collaboration for
Capitalizing on Cost-Effective and Life-Saving Commodities (i4C) that is
funded through the Research Council of Norway’s Global Health & Vaccin-
ation Programme (GLOBVAC Project #234608). SRVK is supported by an On-
tario Graduate Scholarship and SJH is additionally supported by the
Canadian Institutes of Health Research. JMG holds a Canada Research Chair
in Health Knowledge Transfer and Uptake. None of the funders had a role in
the design of the study, the preparation of this manuscript, or the decision
to publish it.

Availability of data and materials
Not applicable.

Ethics approval
Not required.

Competing Interests
The authors declare that they have no competing interests.

Author details
1School of Epidemiology and Public Health, University of Ottawa, Ottawa,
ON, Canada. 2Global Strategy Lab, Dahdaleh Institute for Global Health
Research, Faculty of Health and Osgoode Hall Law School, York University,
Toronto, ON, Canada. 3Department of Health Research Methods, Evidence,
and Impact and McMaster Health Forum, McMaster University, Hamilton, ON,
Canada. 4Department of Global Health & Population, Harvard T.H. Chan
School of Public Health, Harvard University, Boston, MA, United States of
America. 5Division of Infectious Diseases and HIV Medicine, Groote Schuur
Hospital, University of Cape Town, Cape Town, South Africa. 6Clinical
Epidemiology Program, Ottawa Hospital Research Institute, Ottawa, ON,
Canada. 7Department of Medicine, University of Ottawa, Ottawa, ON, Canada.

Received: 18 October 2019 Accepted: 17 March 2020

References
1. Conly JM, Johnston BL. Where are all the new antibiotics? The new

antibiotic paradox. Can J Infect Dis Med Microbiol. 2005;16(3):159–60.
2. World Health Organization. Race against time to develop new antibiotics.

Bull World Health Organ. 2011;89(2):88–9.
3. Boucher HW, Talbot GH, Bradley JS, Edwards JE, Gilbert D, Rice LB, et al. Bad

Bugs, No Drugs: No ESKAPE! An update from the Infectious Diseases Society
of America. Clin Infect Dis. 2009;48(1):1–12.

4. O'Neill J. Tackling drug-resistant infections globally: final report and
recommendations: the review on antimicrobial resistance. 2016. https://
amr-review.org/Publications. Accessed 16 Oct 2019.

5. World Bank. Drug resistant infections: a threat to our economic future.
Washington, DC: World Bank; 2017.

6. Rogers Van Katwyk S, Grimshaw JM, Nkangu M, Nagi R, Mendelson M,
Taljaard M, Hoffman SJ. Government policy interventions to reduce human
antimicrobial use: a systematic review and evidence map. PLOS Med. 2019;
16(6):e1002819. https://doi.org/10.1371/journal.pmed.1002819.

7. Behdinan A, Hoffman SJ, Pearcey M. Some global policies for antibiotic
resistance depend on legally binding and enforceable commitments. J Law
Med Ethics. 2015;43(Suppl 3):68–73.

8. Hoffman SJ, Caleo GM, Daulaire N, Elbe S, Matsoso P, Mossialos E, et al.
Strategies for achieving global collective action on antimicrobial resistance.
Bull World Health Organ. 2015;93(12):867–76.

9. Hoffman SJ, Outterson K. What will it take to address the global threat of
antibiotic resistance? J Law Med Ethics. 2015;43(2):363–8.

10. Hoffman SJ, Røttingen J-A, Frenk J. International law has a role to play in
addressing antibiotic resistance. J Law Med Ethics. 2015;43(3_suppl):65–7.

11. Rochford C, Sridhar D, Woods N, Saleh Z, Hartenstein L, Ahlawat H, et al.
Global governance of antimicrobial resistance. Lancet. 2018;391(10134):
1976–8.

12. Livermore DM. Bacterial resistance: origins, epidemiology, and impact. Clin
Infect Dis. 2003;36(Suppl 1):S11–23.

13. Centre for Disease Dynamics Economics and Policy. State of the World's
Antibiotics. 2015. Washington, DC: CDDEP; 2015.

14. World Health Organization. WHO Global Strategy for Containment of
Antimicrobial Resistance. Geneva: WHO; 2001.

15. World Health Assembly. Emerging and Other Communicable Diseases:
Antimicrobial Resistance. WHA51/17. Geneva: WHO; 1998.

16. World Health Organization. Global Action Plan on Antimicrobial Resistance.
Geneva: WHO; 2015.

17. Davey P, Marwick CA, Scott CL, Charani E, McNeil K, Brown E, et al.
Interventions to improve antibiotic prescribing practices for hospital
inpatients. Cochrane Database Syst Rev. 2017;2:1465–858.

18. Wernli D, Jørgensen PS, Harbarth S, Carroll SP, Laxminarayan R, Levrat N,
et al. Antimicrobial resistance: The complex challenge of measurement to
inform policy and the public. PLoS Med. 2017;14(8):e1002378.

19. World Health Organization, Food and Agricultural Organization of the
United Nations, World Organisation for Animal Health. Monitoring Global
Progress on Addressing Antimicrobial Resistance: Analysis Report of the
Second Round of Results of AMR Country Self-Assessment Survey 2018.
Geneva: WHO; 2018.

20. World Health Organization. Global Antimicrobial Resistance Surveillance
System (GLASS) Report: Early Implementation 2017–2018. Geneva: WHO; 2018.

21. Rogers Van Katwyk S, Grimshaw JM, Nkangu M, Mendelson M, Taljaard M,
Hoffman SJ. Study reporting quality is a barrier to evidence-infromed
policymaking on antimicobial resistance: systematic review. J Antimicrob
Chemother. 2020;75(5):1091–8. https://doi.org/10.1093/jac/dkz540.

22. Rogers Van Katwyk S, Grimshaw JM, Mendelson M, et al. Government policy
interventions to reduce human antimicrobial use: protocol for a systematic
review and meta-analysis. Syst Rev. 2017;6:256. https://doi.org/10.1186/
s13643-017-0640-2.

23. Chalmers I, Bracken MB, Djulbegovic B, Garattini S, Grant J, Gülmezoglu AM,
et al. How to increase value and reduce waste when research priorities are
set. Lancet. 2014;383(9912):156–65.

24. Chalmers I, Glasziou P. Avoidable waste in the production and reporting of
research evidence. Lancet. 2009;374(9683):86–9.

25. Cross ELA, Tolfree R, Kipping R. Systematic review of public-targeted
communication interventions to improve antibiotic use. J Antimicrob
Chemother. 2016;72(4):975–87.

26. Ioannidis JPA, Greenland S, Hlatky MA, Khoury MJ, Macleod MR, Moher D,
et al. Increasing value and reducing waste in research design, conduct, and
analysis. Lancet. 2014;383(9912):166–75.

27. Macleod MR, Michie S, Roberts I, Dirnagl U, Chalmers I, Ioannidis JPA, et al.
Biomedical research: increasing value, reducing waste. Lancet. 2014;
383(9912):101–4.

28. Glasziou P, Altman DG, Bossuyt P, Boutron I, Clarke M, Julious S, et al.
Reducing waste from incomplete or unusable reports of biomedical
research. Lancet. 2014;383(9913):267–76.

29. Rzewuska M, Charani E, Clarkson JE, Davey PG, Duncan EM, Francis JJ, et al.
Prioritizing research areas for antibiotic stewardship programmes in
hospitals: a behavioural perspective consensus paper. Clin Microbiol Infect.
2019;25(2):163–8. https://doi.org/10.1016/j.cmi.2018.08.020.

30. Rawson TM, Moore LSP, Tivey AM, Tsao A, Gilchrist M, Charani E, et al.
Behaviour change interventions to influence antimicrobial prescribing: a
cross-sectional analysis of reports from UK state-of-the-art scientific
conferences. Antimicrobial Resist Infect Control. 2017;6(1):11.

31. Smith R. Antimicrobial resistance is a social problem requiring a social
solution. BMJ. 2015;350:h2682.

32. Ayukekbong JA, Ntemgwa M, Atabe AN. The threat of antimicrobial
resistance in developing countries: causes and control strategies.
Antimicrob Resist Infect Control. 2017;6(1):47.

33. Michael CA, Dominey-Howes D, Labbate M. The antimicrobial resistance
crisis: causes, consequences, and management. Front Public Health. 2014;2:
145.

34. James Lind Alliance. The James Lind Alliance Guidebook. National Institute
for Health Research. 2018. http://www.jla.nihr.ac.uk/jla-guidebook/
downloads/Version-8-JLA-Guidebook-for-download-from-website.pdf.
Accessed 2 Feb 2020.

35. Rosala-Hallas A, Bhangu A, Blazeby J, Bowman L, Clarke M, Lang T, et al.
Global health trials methodological research agenda: results from a priority
setting exercise. Trials. 2018;19(1):48.

36. Nasser M, Ueffing E, Welch V, Tugwell P. An equity lens can ensure an
equity-oriented approach to agenda setting and priority setting of
Cochrane Reviews. J Clin Epidemiol. 2013;66(5):511–21.

Rogers Van Katwyk et al. Health Research Policy and Systems           (2020) 18:60 Page 11 of 13

https://amr-review.org/Publications
https://amr-review.org/Publications
https://doi.org/10.1371/journal.pmed.1002819
https://doi.org/10.1093/jac/dkz540
https://doi.org/10.1186/s13643-017-0640-2
https://doi.org/10.1186/s13643-017-0640-2
https://doi.org/10.1016/j.cmi.2018.08.020
http://www.jla.nihr.ac.uk/jla-guidebook/downloads/Version-8-JLA-Guidebook-for-download-from-website.pdf
http://www.jla.nihr.ac.uk/jla-guidebook/downloads/Version-8-JLA-Guidebook-for-download-from-website.pdf


37. Clavisi O, Bragge P, Tavender E, Turner T, Gruen RL. Effective stakeholder
participation in setting research priorities using a Global Evidence Mapping
approach. J Clin Epidemiol. 2013;66(5):496–502.

38. World Health Organization. Prioritization of pathogens to guide discovery,
research and development of new antibiotics for drug-resistant bacterial
infections, including tuberculosis. Geneva: WHO; 2017. WHO/EMP/IAU/2017.12.

39. Health Systems Evidence. McMaster University. https://www.
healthsystemsevidence.org/?lang=en. Accessed 16 Oct 2019.

40. Cochrane Handbook for Systematic Reviews of Interventions. The Cochrane
Collaboration. 2011. https://www.healthsystemsevidence.org/?lang=en.
Accessed 2 Feb 2020.

41. Campbell Collaboration. Evidence and Gap Maps: Campbell Collaboration. 2019.
https://campbellcollaboration.org/better-evidence/evidence-gap-maps.html.
Accessed Feb 2 2020.

42. Grimshaw J. A Knowledge Synthesis Chapter. Canada: Canadian Institutes of
Health Research; 2010. [updated 2010 Apr 8]. http://www.cihr-irsc.gc.ca/
e/41382.html. Accessed Feb 2 2020.

43. Halpern D, Mason D. Radical Incrementalism. Evaluation. 2015;21(2):143–9.
44. Rücker G, Petropoulou M, Schwarzer G. Network meta-analysis of

multicomponent interventions. Biom J. 2019:1–14. https://doi.org/10.1002/
bimj.201800167.

45. Oxman AD, Bjørndal A, Becerra-Posada F, Gibson M, Block MAG, Haines A,
et al. A framework for mandatory impact evaluation to ensure well
informed public policy decisions. Lancet. 2010;375(9712):427–31.

46. Michie S, Atkins L, West R. The Behaviour Change Wheel: A Guide to
Designing Interventions. Sutton: Silverback Publishing; 2015.

47. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M.
Developing and evaluating complex interventions: the new Medical
Research Council guidance. BMJ. 2008;337:a1655.

48. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M.
Developing and evaluating complex interventions. London: Medical
Research Council; 2008.

49. Michie S, van Stralen MM, West R. The behaviour change wheel: A new
method for characterising and designing behaviour change interventions.
Implement Sci. 2011;6:42.

50. Atkins L, Francis J, Islam R, O’Connor D, Patey A, Ivers N, et al. A guide to
using the Theoretical Domains Framework of behaviour change to
investigate implementation problems. Implement Sci. 2017;12:77.

51. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W.
The behavior change technique taxonomy (v1) of 93 hierarchically clustered
techniques: Building an international consensus for the reporting of
behavior change interventions. Ann Behav Med. 2013;46:81–95.

52. de Kraker MEA, Harbarth S. Methodological Challenges in Evaluating
Antimicrobial Stewardship Programs: “Through Measuring to Knowledge”.
In: Pulcini C, Ergönül Ö, Can F, Beović B, editors. Antimicrobial Stewardship.
London: Academic Press; 2017.

53. Cook TD, Campbell DT. Quasi-Experimentation: Design and Analysis Issues
for Field Settings. Chicago: Rand McNally; 1979.

54. de Kraker MEA, Abbas M, Huttner B, Harbarth S. Good epidemiological
practice: a narrative review of appropriate scientific methods to evaluate
the impact of antimicrobial stewardship interventions. Clin Microbiol Infect.
2017;23(11):819–25.

55. Campbell MJ, Hemming K, Taljaard M. The stepped wedge cluster
randomised trial: what it is and when it should be used. Med J Austr. 2019;
210(6):253–4.e1.

56. Hemming K, Taljaard M, McKenzie JE, Hooper R, Copas A, Thompson JA,
et al. Reporting of stepped wedge cluster randomised trials: extension of
the CONSORT 2010 statement with explanation and elaboration. BMJ. 2018;
363:k1614.

57. Bernal JL, Cummins S, Gasparrini A. Interrupted time series regression for
the evaluation of public health interventions: a tutorial. Int J Epidemiol.
2016;46(1):348–55.

58. Shadish WR, Cook TD, Campbell DT. Experimental and Quasi-Experimental
Designs for Generalized Causal Inference. Boston: Wadsworth Cengage
Learning; 2002.

59. Hawkins NG, Sanson-Fisher RW, Shakeshaft A, D'Este C, Green LW. The
Multiple Baseline Design for Evaluating Population-Based Research. Am J
Prev Med. 2007;33(2):162–8.

60. Ivers NM, Grimshaw JM. Reducing research waste with implementation
laboratories. Lancet. 2016;388(10044):547–8.

61. Grimshaw JM, Ivers N, Linklater S, Foy R, Francis JJ, Gude WT, et al.
Reinvigorating stagnant science: implementation laboratories and a meta-
laboratory to efficiently advance the science of audit and feedback. BMJ
Qual Saf. 2019;28(5):416.

62. Food and Agriculture Organization, World Organisation for Animal Health,
World Health Organization. Tripartite Monitoring and Evaluation (M&E)
framework for the Global Action Plan on Antimicrobial Resistance. Geneva:
WHO; 2019.

63. Rogers Van Katwyk S, Grimshaw J, Nkangu M, Nagi R, Mendelson M, Taljaard
M, et al. Chapter 5: Effectiveness of government policy interventions to reduce
antimicrobial use: a systematic review. Ottawa: University of Ottawa; 2019.

64. COMET Initiative Core Outcome Measures in Effectiveness Trials 2017. http://
www.comet-initiative.org. Accessed 2 Feb 2020.

65. ESSENCE on Health Research. Planning, Monitoring and Evaluation
Framework for Research Capacity Strengthening. 2016.

66. Tugwell P, Boers M, Brooks P, Simon L, Strand V, Idzerda L. OMERACT: An
international initiative to improve outcome measurement in rheumatology.
Trials. 2007;8:38.

67. Chan A-W, Song F, Vickers A, Jefferson T, Dickersin K, Gøtzsche PC, et al.
Increasing value and reducing waste: addressing inaccessible research.
Lancet. 2014;383(9913):257–66.

68. Presseau J, Ivers NM, Newham JJ, Knittle K, Danko KJ, Grimshaw JM. Using a
behaviour change techniques taxonomy to identify active ingredients
within trials of implementation interventions for diabetes care. Implement
Sci. 2015;10:55.

69. McKibbon KA, Lokker C, Wilczynski NL, Ciliska D, Dobbins M, Davis DA. A
cross-sectional study of the number and frequency of terms used to refer
to knowledge translation in a body of health literature in 2006: a Tower of
Babel? Implement Sci. 2010;5:16.

70. Colquhoun H, Leeman J, Michie S, Lokker C, Bragge P, Hempel S. Towards a
common terminology: a simplified framework of interventions to promote
and integrate evidence into health practices, systems, and policies.
Implement Sci. 2014;9:51.

71. Walshe K. Pseudoinnovation: the development and spread of healthcare
quality improvement methodologies. Int J Qual Health Care. 2009;21:153–9.

72. Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al.
Better reporting of interventions: template for intervention description and
replication (TIDieR) checklist and guide. BMJ. 2014;348:g1687.

73. Campbell M, Katikireddi SV, Hoffmann T, Armstrong R, Waters E, Craig P.
TIDieR-PHP: a reporting guideline for population health and policy
interventions. BMJ. 2018;361:k1079.

74. Goodman D, Ogrinc G, Davies L, Baker GR, Barnsteiner J, Foster TC, et al.
Explanation and elaboration of the SQUIRE (Standards for Quality
Improvement Reporting Excellence) Guidelines, V.2.0: Examples of SQUIRE
elements in the healthcare improvement literature. BMJ Qual Saf. 2016;
25(12):e7.

75. Schulz KF, Altman DG, Moher D. CONSORT 2010 Statement: updated
guidelines for reporting parallel group randomised trials. BMJ. 2010;340:c332.

76. Campbell MK, Piaggio G, Elbourne DR, Altman DG. Consort 2010 statement:
extension to cluster randomised trials. BMJ. 2012;345:e5661.

77. Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane L, et al.
CONSORT 2010 statement: extension to randomised pilot and feasibility
trials. BMJ. 2016;355:i5239.

78. Zwarenstein M, Treweek S, Gagnier JJ, Altman DG, Tunis S, Haynes B, et al.
Improving the reporting of pragmatic trials: an extension of the CONSORT
statement. BMJ. 2008;337:a2390.

79. Enhancing the QUAlity and Transparency Of health Research. https://www.
equator-network.org. Accessed 2 Feb 2020.

80. WorldWide Antimalarial Resistance Network. https://www.wwarn.org.
Accessed 2 Feb 2020.

81. Elliott JH, Synnot A, Turner T, Simmonds M, Akl EA, McDonald S, et al. Living
systematic review: 1. Introduction - the why, what, when, and how. J Clin
Epidemiol 2017;91:23–30.

82. Hoffman SJ, Outterson K, Rottingen JA, Cars O, Clift C, Rizvi Z, et al. An
international legal framework to address antimicrobial resistance. Bull World
Health Organ. 2015;93(2):66.

83. Padiyara P, Inoue H, Sprenger M. Global governance mechanisms to
address antimicrobial resistance. Infectious Dis. 2018;11:1178633718767887.

84. Rogers Van Katwyk S, Danik MÉ, Pantis I, Smith R, Røttingen J-A, Hoffman SJ.
Developing an approach to assessing the political feasibility of global

Rogers Van Katwyk et al. Health Research Policy and Systems           (2020) 18:60 Page 12 of 13

https://www.healthsystemsevidence.org/?lang=en
https://www.healthsystemsevidence.org/?lang=en
https://www.healthsystemsevidence.org/?lang=en
https://campbellcollaboration.org/better-evidence/evidence-gap-maps.html
http://www.cihr-irsc.gc.ca/e/41382.html
http://www.cihr-irsc.gc.ca/e/41382.html
https://doi.org/10.1002/bimj.201800167
https://doi.org/10.1002/bimj.201800167
http://www.comet-initiative.org
http://www.comet-initiative.org
https://www.equator-network.org
https://www.equator-network.org
https://www.wwarn.org


collective action and an international agreement on antimicrobial
resistance. Global Health Res Policy. 2016;1(1):20.

85. Joint Programming Initiative on Antimicrobial Resistance. About JPIAMR
2019. https://www.wwarn.org. Accessed 2 Feb 2020.

86. Rogers Van Katwyk S, Grimshaw JM, Hoffman SJ. Ten years of inaction on
antimicrobial resistance: an environmental scan of policies in Canada from
2008 to 2018. Healthcare Policy. 2020;15(4).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Rogers Van Katwyk et al. Health Research Policy and Systems           (2020) 18:60 Page 13 of 13

https://www.wwarn.org

	Abstract
	Introduction
	Research planning
	Prioritising research
	Systematic reviews
	More planned evaluations
	Research that is responsive to stakeholder needs

	Research conduct
	Better design of AMR interventions
	Better design of evaluations
	Iterative improvement on existing trials
	A set of standard measures and metrics

	Research dissemination
	Better reporting of interventions
	Shared learning opportunities


	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval
	Competing Interests
	Author details
	References
	Publisher’s Note

