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OVERVIEW
Introduction:

Despite the call in the 2014 WHO Global Action Plan for better utilization of social
science knowledge to reach three of its four objectives1, social science knowledge remains underutilized
and underdeveloped in the growing challenge of antimicrobial resistance (AMR). Because AMR is a
complex problem, social science dimensions need to be integrated into other forms of knowledge through
interdisciplinary collaboration between various professionals, such as clinicians, veterinarians,
environmental scientists, policy advisors, public engagement professionals, as well as social scientists.
The Sonar-Global OPERATE-SOC AMR training curriculum is an intended resource for trainers who aim to
provide an interdisciplinary training into the social dimensions of AMR in practice, using a One Health
framework as point of departure. The curriculum complements the more theoretical specialized social
science curriculum SPECIAL-SOC AMR. OPERATE-SOC incorporates the basic elements of SPECIAL-SOC, but
invites students to work together on the operationalization of social dimensions in practice.

Training aims:
•
•
•
•

To render visible the social dimensions of AMR
To learn about social science perspectives and tools
To train students on interdisciplinary collaboration
To learn from practical fieldwork in one’s own professional context

Target participants:

It is presumed that the training participants are interested in integrating
social science dimensions on AMR in their professional practice and are curious to what social science
perspectives can bring. The curriculum is meant for students from any professional background, including
the social sciences. Ideally, students represent a diversity of professionals to facilitate learning from each
other’s perspectives. This curriculum is not meant for social science students wanting a more intensive
introduction to the social science of AMR; for this, the SPECIAL-SOC AMR is more suited.

Organization:

With the curriculum documents, an experienced social science trainer with
knowledge of AMR or a team of interdisciplinary teachers with knowledge of AMR can organize a training.
The course curriculum is set up to be followed part-time over a longer period of time. It allow for field
learning, either in the students’ professional working environment or through the trainers’ professional
network. Because of field learning, participants will engage in projects that foster interdisciplinary learning
while results offer real-world innovations and improvements. The course can be done both online and
offline depending on needs.

Curriculum development process: The development of the training modules has been a
collaborative project, supported by a Sonar-Global appointed Academic Advisory Committee. This outline
has evolved through a needs assessment with representatives of the target audience as well as individual
consultations with experts and was finalized during an online strategic consultative meeting on the 19 th
of October 2020. This strategic meeting was followed by a subsequent online curriculum development
meeting on the 7th of November 2020 to brainstorm ideas for the case studies.

1

https://www.who.int/antimicrobial-resistance/publications/global-action-plan/en/
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Dissemination:

The training curriculum will be open access and shared on the Sonar-Global
website. A roster of potential trainers through consultation of the Sonar-Global network database.

Modules: The curriculum consists of 13 modules that can be spread out over twelve weeks. They start
providing a basic review of social science dimensions and then integrate interdisciplinary thinking in
practical case studies and field learning. The list of modules can be found in the timetable, and they are
categorised into three types: 1) online self-study - M1, M3, M5, and M7 in blue, 2) interactive meetings M2, M4, M6, M8, M9, M11, and M13, in orange, and 3) fieldwork – M10 and M12, in green.
•

Online self-study: The online self-study element is a condensed online course that summarizes
key elements of the more elaborate SPECIAL-SOC curriculum. This online course is essentially a
Massive Open Online Course (MOOC) hosted by Coursera, which serves as a mandatory basis for
the OPERATE-SOC AMR live interactive meetings. At the same time, it is also a standalone MOOC
open to anyone interested. The total number of self-study required should be around 15 hours.

•

Interactive meetings: The interactive meetings are facilitated by an experienced social science
trainer. The entry requirement for each session is the competition of the online self-study
component. The interactive meetings are spaced through time to allow sufficient self-study and
field work times.

•

Fieldwork: Finally, there is a substantial spacing between the interactive sessions and associated
online self-study components at the end of the course to allow for relevant fieldwork. Initially,
participants in small interdisciplinary teams will spend two weeks in the field or work on a case
study. This first period helps to learn how to recognize social science elements and discuss findings
with peers and the trainer. In the second phase, participant teams will work on a derived project,
such as a proposal, needs assessment, or protocol that integrates social science elements. The
field work is ideally conducted in small interdisciplinary teams to allow peer learning. Possible
projects can come from the working practice of one of the participants in a team, can be suggested
by the trainer (e.g., one of their projects), or be conducted based on available external data or
case studies, which will be provided in the curriculum. The trainer needs to be aware of limits to
applied projects because of ethics concerns.

Anexxes:

The annexes section contains the 15 case studies to be explored and studied during the
training, together with an evaluation of the overall training curriculum.
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Timetable:
The following timetable can be adjustable according to the trainer’s agenda and trainee needs.
ONLINE MOOC
Independent self-study

Week

1

INTERACTIVE MEETING
Facilitated by a trainer

FIELD WORK PROJECT
Small teamwork

M1. Social Sciences and AMR
Basics
M2. The One Health complexity
of AMR
M3. People and Publics

2

M4. People and Publics reflection
M5. Systems and Governance

3

4

M6. Systems and Governance
reflection
M7. Interdisciplinary
transformations
M8. Interdisciplinary
operationalizations

5

M9. Fieldwork development

5-6

M10. Preliminary fieldwork

7

M11. Sharing preliminary results

8-12

M12. Project implementation

12

M13. Results of fieldwork project

Legend:
= video
= internet source
= literature
= model/framework
= fieldwork project
= case study

= MOOC
= pedagogical consideration
= Sonar-global project
outcomes
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Week 1: Introduction

1. SOCIAL SCIENCE & AMR BASICS (Self-Study)
Summary: This module introduces AMR from a biomedical and social science perspective and shows
the role social science/social scientists play(s) in this field. In addition, a course overview will be provided.

Length: 4 hours of estimated learning time (videos + reading + selected further resources)
Mode: online self-study
Aims/ objectives:
•
•
•
•
•
•
•

Define what AMR is from a biomedical and social science perspective
Understand the complexity of AMR
Define the social sciences
Demonstrate the potential of social science and social scientists to make important
contributions to research and action on AMR
Understand the meaning of the One Health approach
Understand the concept of epidemics and frames AMR into that concept
Demonstrate the importance of interdisciplinary collaboration in the field of AMR

Content:
1.1.

Introduction
Introduction to course – Danny de Vries
o Duration: 12 minutes
o Topics:
▪ What is antimicrobial resistance?
▪ Training aims
▪ MOOC Content
▪ Introduction to Sonar-Global
▪ The Sonar-Global SPECIAL-SOC and OPERATE-SOC curricula
o Further resources:
Davies Dame Sally, Grant Jonathan, Catchpole Mike (2014) The Drugs Don’t Work:
A Global Threat. Series: Penguin Specials.
The drugs don't work: A Hidden Truth, Sally Davies at TEDxAlbertopolis – 2013
Involvement of the social sciences – Danny de Vries
o Duration: 20 minutes
o Topics:
▪ Definition of social science
▪ Relevance of social science
▪ Involvement of social science in AMR
o Further resources:

Frid-Nielsen, S.S., Rubin, O., and Baekkeskov, E. (2019). The state of social science
research on antimicrobial resistance. Social Sciences and Medicine, 242, doi:
112596.
Hofstraat, K., Spaan, V.F., and de Vries, D.H. (2021) The limited state of training
on the social dimensions of antimicrobial resistance, JAC-Antimicrobial
Resistance, 3(4): dlab155.
Van den Bergh D., Brink A. (2021) A commitment and call to strengthen and
expand qualitative research efforts to improve the impact of antimicrobial
stewardship, JAC-Antimicrobial Resistance, Volume 3, Issue 4, December 2021,
dlab151

1.2.

Microbes & Resistance
The global burden of AMR – Danny de Vries
o Duration: 12 minutes
o Topics:
▪ Disporportion in burden and vulnerabilities
▪ Systems and structural violence
o Further resources:
Antimicrobial Resistance Collaborators. Global burden of bacterial antimicrobial
resistance in 2019: a systematic analysis. Lancet. 2022 Feb 12;399(10325):629-655.
Microbiologic basics of resistance
o
Duration: 9 minutes
o
Topics:
Scientific theory behind antimicrobial resistance. External video: Antimicrobial
resistance - STUDENT PRIZE of the Health for All Film Festival (05:22) World Health
Organization.
Microbiome: bacterial evolution and their importance for the normal flora.
External video: Bacterial evolution and importance of normal flora (04:01) ReAct
Uppsala University
o
Further resources:
Antibiotics, Antivirals, and Vaccines (9:29) Amoeba Sisters. Basics of how
antibiotics, antivirals, and vaccines work to help your immune system in the
fight against pathogens.
Basic Mechanisms of Antibiotic Resistance and Gene Spread (22:38) American
Society for Microbiology
Resistance, a documentary by Michael Graziano (paid only).

1.3.

Social Science Research Strategies
Social science research strategies – Danny de Vries
o
Duration: 16 minutes
o
Topics:
▪ Social science ontology and epistemology
10

o

▪ Disease, sickness, and illness
▪ Complementary perspectives
▪ Different research strategies
▪ Social science “in” versus “of” global health
Further resources:
Pigg SL. (2013) On sitting and doing: ethnography as action in global health. Soc
Sci Med. 99:127-34.

Language and imaginings of AMR – Iona Walker
o
Duration: 13 minutes
o
Topics:
▪ How language and the framing shape the kind of collaborations, responses to,
and imaginings of AMR
▪ Social science and AMR: Ethnography
▪ Framing and metaphors of AMR
o
Further resources:
Iona Walker 2020, Case study 1.1: (Re)imaging AMR: military metaphors and
artistic attention. Sonar-Global SPECIAL-SOC AMR curriculum
Nerlich, B., and James, R. (2009). “The post-antibiotic apocalypse” and the “war
on superbugs”: catastrophe discourse in microbiology, its rhetorical form and
political function. Public Underst Sci 18(5): 574–590.
Bioartist Sonja Baumel’s works Expanded Self (2012)

1.4.

One Health, collaboration, linkages, and social science priorities
The complexity of antimicrobial resistance – Constance Schultz
o
Duration: 10 minutes
o
Topics:
▪ Framework of the complexity of AMR
▪ AMR drivers and AMR prevention strategies
o
Further resources:
Wernli D., Jørgensen P.S., Harbarth S., Carroll S.P., Laxminarayan R., Levrat N., et
al. (2017). Antimicrobial resistance: The complex challenge of measurement to
inform policy and the public. PLoS Med 14(8).
Robinson, T. P., Bu, D. P., Carrique-Mas, J., Fèvre, E. M., Gilbert, M., Grace, D.,
Hay, S. I., Jiwakanon, J., Kakkar, M., Kariuki, S., Laxminarayan, R., Lubroth, J.,
Magnusson, U., Thi Ngoc, P., Van Boeckel, T. P., Woolhouse, M. E. J. (2016).
Antibiotic resistance is the quintessential One Health issue, Transactions of The
Royal Society of Tropical Medicine and Hygiene, 110(7), 377–380.
Epidemics and AMR – Luisa Toro-Alzate
o
Duration: 15 minutes
o
Topics:
▪ Short history of epidemics and AMR
▪ Epidemics and its burden of disease
▪ Impact of AMR on epidemics
11

o

▪ Direct and indirect relationships between AMR and epidemics
▪ Lessons learned for the future.
Further resources:
Toro-Alzate, L., Hofstraat, K., & de Vries, D. H. (2021). The Pandemic beyond the
Pandemic: A Scoping Review on the Social Relationships between COVID-19 and
Antimicrobial Resistance. International Journal of Environmental Research and
Public Health, 18(16), 8766.
MacIntyre, C.R., Bui, C.M. Pandemics, public health emergencies and
antimicrobial resistance - putting the threat in an epidemiologic and risk analysis
context. Arch Public Health 75, 54 (2017).
Ukuhor HO. The interrelationships between antimicrobial resistance, COVID-19,
past, and future pandemics. J Infect Public Health. 2021 Jan;14(1):53-60.

The super-wicked problem of Antimicrobial Resistance (Book Chapter)
o
Littmann, J., Viens, A.M., Silva, D.S. (2020). The Super-Wicked Problem of Antimicrobial
Resistance. In: Jamrozik, E., Selgelid, M. (eds) Ethics and Drug Resistance: Collective
Responsibility for Global Public Health. Public Health Ethics Analysis, vol 5. Springer,
Cham.
o
Reading time: 15 minutes
o
Topics:
▪ Framing AMR as a super-wicked problem
▪ How conceptualizing AMR as a Super-Wicked problem can inform policymaking
▪ Incrementally Creating Transformative Shifts in Path Dependency: Alternative
Strategies
o
Further resources:
Booton, R. D., Meeyai, A., Alhusein, N., et al. One health drivers of antibacterial
resistance: Quantifying the relative impacts of human, animal and environmental
use and transmission. One Health, 12, 100220.
Vedadhir, A.A., Rodrigues, C. & Lambert, H. Social science research contributions
to antimicrobial resistance: protocol for a scoping review. Syst Rev 9, 24 (2020).

Pedagogical considerations:
The videos, other resources and quiz questions that are presented in this module serve as an
online preparation for the interactive meetings. They can be found in the University of
Amsterdam’s Social dimensions of AMR MOOC on the Coursera platform.

12

2. THE ONE HEALTH COMPLEXITY OF AMR (Facilitated)
Summary: This module provides a more in-depth interactive discussion of the topics covered in the
preparatory Module 1, starting by reviewing the training aims and exploring the experience of the
students with the social sciences and AMR. Subsequently, the social science and AMR basics will be
reviewed, which will form the basis for discussing the One Health complexity of AMR and the importance
of interdisciplinary collaboration in the field of AMR.

Length: 2 hours class time
Mode: interactive meeting
Aims/ objectives:
•
•
•
•
•
•

Define what AMR is from a biomedical and social science perspective
Understand the complexity of AMR
Define the social sciences
Demonstrate the potential of social science and social scientists to make important
contributions to research and action on AMR
Understand the meaning of the One Health approach
Demonstrate the importance of interdisciplinary collaboration in the field of AMR

Content:
2.1.

Introductions and exploration of experiences with AMR & social science
Participatory round of introductions. Ask participants about:
o
Their background (to get a feel for the disciplinary differences/commonalities):
▪ Study background
▪ work field (relevant current/past)
o
Experience with AMR:
▪ Personal experiences with AMR
▪ How do they think about the relevance of ‘the problem’ of AMR: how do they
frame antibiotics – as valuable agents (or not) across human and veterinarian
medicine?
o
Experience with social science:
▪ Personal experiences with social science
▪ How do they feel about the relevance of the involvement of the social sciences in
the field of AMR?
o
Expectations about the training
▪ Questions and expectations concerning AMR
▪ Questions and expectations concerning social science and of taking it into practice
▪ Questions and expectations concerning interdisciplinary collaboration

13

2.2.

Discussion on social sciences and AMR basics
Q&A session based on the social science and AMR basics introduced in Module 1 (MOOC).
Main concepts to be discussed:
o

o

2.3.

Social science basics:
▪ Social science definition
▪ Social science research methods
▪ Social science language and discourse
▪ Social science involvement in AMR - perspective, knowledge, research, agendasetting
AMR basics (Microbes & Resistance):
▪ Human and microbial ecology basics
▪ AMR definition
▪ AMR development
▪ AMR controversies

Discussion One Health complexity of AMR and interdisciplinary
collaboration
Discussion on the One Health complexity of AMR: Ask students to have a look at the AMR
complexity model as displayed in the case study: The complexity of antimicrobial resistance
by de Vries and Schultsz and ask the following questions:
o

What elements do they see displayed in the model?
▪ What elements are social science-related?
▪ What elements are linked to the AMR basics (ecology, AMR development,
controversies)?
▪ What elements are related to the One Health concept?
o
What do they think about the model?
▪ What is the added benefit of the model?
▪ What is missing?
▪ How can it be improved?
Case study: The complexity of antimicrobial resistance – Constance Schultsz and
Daniel de Vries
Discussion on the relevance of interdisciplinary collaboration: Ask students about their
opinion on (ask particularly for examples from their daily practice):
o
What does interdisciplinarity mean?
o
What are the benefits of interdisciplinary collaboration?
o
What are the downsides of interdisciplinary collaboration?
o
What would an ideal interdisciplinary collaboration look like in the field of AMR?

Pedagogical considerations:
It is important to take time to establish rapport with the students and get a feeling of their
backgrounds. Who are they? What is their social science experience? Encourage students
sharing of their own experience by inviting them to bring in their learnings and experiences
for others to learn from.
14

Emphasize the importance of the video content in this first session by setting up the Q&A
session in relation to this content. What was clear and unclear? It will be impossible to review
all topics covered in the MOOCs they watched in preparation, so the guidance will be
selective, depending on the students’ needs.
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Week 2: Social science dimensions

3. PEOPLE AND PUBLICS (Self-Study)
Summary: This module aims to portray the social science dimensions of AMR from a micro (individual)
to a macro (governance) level. The level of people and the public, people’s experiences with and
knowledge of antimicrobials and the relation with its provision, consumption and the wider
infrastructures will be explored.

Length: 3 hours of estimated learning time (videos + reading + selected further resources)
Mode: Online self-study
Aims/ objectives:
•

Discuss the experience of different groups engaged in the use and (direct) provisioning of
antimicrobials.
Reflect upon the structural and relational aspects of access and use of antimicrobials and
knowledge of antimicrobial resistance.
Discuss the different groups exposed to resistant bacteria and understand how these
different people and groups interact amongst each other and with(in) the systems that
surround them.

•
•

Content:
3.1.

People & Publics
AMR Experiences – Susan Nayiga and Miriam Kayendeke
Videos: Antibiotics as Hygiene [8.42], No medicine, no life [9.45] and Antibiotics as
Protection [8.44]
o
Duration: 28 minutes
o
Topics:
▪ Importance of ethnographic research on AMR
▪ Vulnerability and AMR
▪ Different perspectives of antimicrobial resistance and antibiotic use in the society
o Further resources:
Case Study: Understanding the role of antimicrobials in daily life in Tororo,
Wakiso and Kampala districts of Uganda: Vignettes from Healthcare, Farming
and Urban work – Susan Nayiga, Christine Nabirye and Miriam Kayendele.
Stigmatization on AMR – Jens Seeberg
o Duration: 15 minutes
o Topics:
▪ Sociological concept of stigmatization
▪ Stigmatization and its relationship with AMR
▪ Three cases of stigmatization on AMR
o Further resources:

Seeberg, J. (2019). Fear of
Contagion. Ethnos, 85 (4), 665-678.

Drug-resistant

Tuberculosis

as

Social

Perceptions of antibiotics use in Afghanistan – Doris Burtscher
o Duration: 11 minutes
o Topics:
▪ Social dimensions of AMR in Asia: Perceptions and practice of antibiotic usage
▪ Perceptions of antibiotics: “They eat it like sweets”: A mixed-methods study of
antibiotic perceptions and their use among patients, prescribers, and pharmacists
in a district hospital in Kabul, Afghanistan
▪ Importance of understanding local perceptions of antibiotics in development
organizations
o Further resources:
Bajis, S., Van den Bergh, R., De Bruycker, M., Mahama, G., Van Overloop, C.,
Satyanarayana, S., et al. (2014). Antibiotic use in a district hospital in Kabul,
Afghanistan: are we overprescribing? Public Health Action, 4, 259-264.
Cockburn, J., & Pit, S. (1997). Prescribing behaviour in clinical practice: patients'
expectations and doctors' perceptions of patients' expectations--a
questionnaire study. Bmj, 315, 520-523.
Burtscher, D., Van den Bergh, R., Nasim, M., Mahama, G., Au, S., Williams, A., et
al. (2021). ‘They eat it like sweets’: A mixed methods study of antibiotic
perceptions and their use among patients, prescribers and pharmacists in a
district hospital in Kabul, Afghanistan. PLoS One, 16, e0260096.
Healthcare seeking behaviour and antibiotic use - Yen Nguyen Thi Hong
o Duration: 18 minutes
o Topics:
▪ Definition of healthcare-seeking and how it is related to AMR
▪ Dilemmas of care: healthcare seeking and antibiotics use in rural communities in
Nam Dinh Province, Vietnam
▪ Role and importance of social science contributions in the field of healthcareseeking
o Further resources:
Haenssgen MJ, Charoenboon N, Xayavong T, et al. Precarity and clinical
determinants of healthcare-seeking behaviour and antibiotic use in rural Laos and
Thailand. BMJ Global Health 2020;5:e003779.
Self-medication with antibiotics: a social science approach – Carla Rodrigues
o Duration: 21 minutes
o Topics:
▪ Complexity of the self-medication practices from the social sciences perspective
▪ Factors associated with antibiotic non-prescription use
▪ Recommendations for tackling self-medication practices from the social sciences
perspective
▪ The Social Lives of Medicines approach
▪ Findings from a study on everyday medicine use in Maputo, Mozambique
o Further resources:
17

Rodrigues, C.F. (2020). Self-medication with antibiotics in Maputo, Mozambique:
practices, rationales, and relationships. Palgrave communications 6(6).
Thompson, A.C., and Chandler, C.I.R. (2012). Addressing antibiotic use: insights
from social science around the world. Project Report. London School of Hygiene
& Tropical Medicine.
Over-the-counter use of antimicrobials – Bipin Adhikari
o Duration: 06:45 minutes
o Topics:
▪ Definition of over-the-counter (OTC) use of antimicrobials and its global impact
▪ OTC use of antimicrobials: Case of Nepal.
▪ Addressing OTC prescriptions
o Further resources:
Pokharel, Sunil, and Adhikari, Bipin. Antimicrobial resistance and over the counter
use of drugs in Nepal. Journal of global health vol. 10,1 (2020): 010360.
Case study: “Over the counter” use of antimicrobials in Nepal– Bipin Adhikari
AMR networks, relationships, and infrastructures – Clare Chandler
o Duration: 18:05 minutes
o Topics:
▪ Social theories and relevance of the use of social theories to identify and understand
problems on AMR
▪ Social sciences as a driver to see things from other perspectives, and when the AMR
became more visible
▪ Antibiotics as infrastructures: infrastructural ‘inversion’, (visualize how)
antimicrobials are entangled in/enable our way of living
▪ Antimicrobial stewardship efforts
o Further resources:
Chandler, C.I.R., Hutchinson, E., and Hutchison, C. (2016). Addressing
Antimicrobial Resistance Through Social Theory: An Anthropologically Oriented
Report. London School of Hygiene & Tropical Medicine.
Chandler, C.I.R. (2019). Current accounts of antimicrobial resistance: stabilisation,
individualisation and antibiotics as infrastructure. Palgrave Communications
5(53)
Sociology of antimicrobials – Mark Davis
o Duration: 19 minutes
o Topics:
▪ General public explanatory systems: sociocultural understanding of AMR
▪ Healthcare pathways of antimicrobials
▪ Mending the gaps between policy framings and the public in specific contexts
o Further resources:
Davis, M., Lohm, D.B., Lyall, B., Schermuly, A.C., Rajkhowa, A., Flowers, P., et al.
(2021). Promoting Australian general public awareness and action on
antimicrobial resistance. Sydney: Monash University.
Wernli, D., et al. (2017). Mapping global policy discourse on antimicrobial
resistance. BMJ Global Health 2, e000378.
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How to talk about antimicrobial resistance effectively (38:55). This Wellcome
Trust webinar is for experts, communicators, and practitioners in antimicrobial
resistance. It gives practical guidance on how to communicate with impact, so
that the public understands and supports action on this issue.

Pedagogical considerations
The videos, other resources and quiz questions that are presented in this module serve as an
online preparation for the interactive meetings. They can be found in the University of
Amsterdam’s Social dimensions of AMR MOOC on the Coursera platform.
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Week 2: Social science dimensions

4. PEOPLE AND PUBLICS REFLECTION (Facilitated)
Summary: This module provides a more in-depth interactive discussion of the topics covered in the
preparatory Module 3 (People and Publics), including the importance of the experiences on AMR, the
access, and the use of antibiotics, how AMR infrastructures works, and the role of stigmatization on AMR.

Length: 2 hours class time
Mode: Interactive meeting
Aims/ objectives:
•
•
•
•
•

Discuss how AMR experiences can shape the ways on how people live
Reflect upon the structural and relational aspects of the access, the use, and the knowledge
about antimicrobials and its relationship with AMR
Reflect upon vulnerabilities and stigma on AMR
Understand the concept of infrastructure on AMR
Understand the importance and implications of how AMR is framed.

Content:
4.1.

Discussion on People and Publics module
Q&A session based on People and Publics basics introduced in Module 2 of MOOC in the
Social Dimensions of AMR. In this Q&A session, ask the students to share their thoughts and
questions regarding the observed video’s. What was useful? What was new to them? How
(if any) has it changed their view on the relevance of social sciences? If needed, probe for
discussion by asking them about their answers to the MOOC quiz questions of selected
videos, and allow them to understand how answers is influenced by their own experiences
and settings. Use these questions as guideline:
o
o
o
o
o
o

How might a relational or ecological approach to AMR change our understanding of
the problem? What new avenues for collaboration and research does this open?
How can stigmatisation impact on development and spread of antimicrobial
resistance?
Antimicrobial resistance is often described as a ‘biosocial’ problem. Can you list out
three dimensions of AMR for which understanding it as ‘biosocial’ is helpful?
How does the hygiene hypothesis shape AMR explanations?
What shapes practice and prescribing beyond the individual?
List five sceneries in which epidemics have an indirect relationship with AMR

Debate session. Encourage the students to express and reflect on their new knowledge
about the People and Publics module. Main concepts to be discussed:
o Experiences and vulnerability on AMR
o Access and usage of antibiotics

Week 3: Social science dimensions
o
o

Concept of infrastructure
How AMR can be framed on these social science dimensions?

Pedagogical considerations:
Emphasize the importance of the video content for this session by setting up the Q&A session
in relation to this content. What was clear and unclear? It will be impossible to review all
topics covered in the MOOCs they watched in preparation, so the guidance will be selective,
depending on the students’ needs.
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Week 3: Social science dimensions

5. SYSTEMS AND GOVERNANCE (Self-study)
Summary: This module aims to portray the social science dimensions of AMR from a micro (individual)
to a macro (governance) level. In terms of systems and environments, insights will be provided on the
dynamics and interactions related to the relevant systems surrounding AMR and the internal and external
influences. The development and implementation of AMR policies from a local to a global level and the
matter of AMR framing will be covered, related to AMR institutions and policies.

Length: 4.5 hours of estimated learning time (videos + reading + selected further resources)
Mode: Online self-study
Aims/ objectives:
•
•
•
•
•

5.1.

Discuss the different groups exposed to resistant bacteria and understand how these
different people and groups interact amongst each other and with(in) the systems that
surround them.
Understand the dynamics and interactions of the relevant AMR systems - healthcare system,
pharmaceutical system, food system.
Recognize the role of internal (e.g., stakeholders, regulatory mechanisms, economic
incentives) and external (e.g., biophysical, and environmental) influences upon the AMR
related systems.
Contextualise AMR policy development and implementation by different actors and
institutions at local, regional, national, and global levels.
Understand the importance and implications of how AMR is framed.

Systems & Environments
Implementing antimicrobial stewardship in hospitals: a social science lens – Esmita Charani
o Duration: 18 minutes
o Topics:
▪ State of the research in antimicrobial stewardship
▪ Context and resources for antimicrobial stewardship around the world
▪ Governance in antimicrobial stewardship
▪ Antimicrobial stewardship and social sciences: the need of professional
engagement
o Further resources:
Case study: Why context and culture matter in antibiotic prescribing – Esmita
Charani
Global need of antibiotic management (05:42) and Antimicrobial Stewardship
(1:35) from Imperial College Hospital London
A doctor’s reality (03:47) and Infection prevention and control in the clinic
(03:22) ReAct Uppsala University

Remoulding antibiotic history: connecting the past and the present of the antibiotic
pipeline - Claas Kirchhelle
o Duration: 20 minutes
o Topics:
▪ History and narratives of antibiotic innovation
▪ Structural context of the Golden era of antibiotic innovation
▪ The empty antibiotic pipelines
o Further resources:
Kirchelle, C., Roberts, A., and Singer, A. (2018). Big Pharma has failed: the
antibiotic pipeline needs to be taken under public ownership. Retrieved from:
https://theconversation.com/big-pharma-has-failed-the-antibiotic-pipelineneeds-to-be-taken-under-public-ownership-126058
Why don’t we simply develop new antibiotics (video 05:45) ReAct Uppsala
University
Social lives of medicines – Papreen Nahar
o Duration: 9 minutes
o Topics:
▪ Definition of social lives of medicine (SLM) methodology and how does it help to
understand systems
▪ What can we learn about the systems through this methodology: Social lives of
medicines in Bangladesh
▪ Implications of SLM in mitigating AMR
o Further resources:
Susan Whyte, Sjaak Van der Geest, Anita Hardon (2003) The Social Lives of
Medicines Cambridge University Press.
Controversies and resilience in antibiotic infrastructures – Nicolas Fortané
o Duration: 13 minutes
o Topics:
▪ Narratives of AMR as a public problem
▪ Role of preventive veterinary medicine in AMR
▪ New perspectives around “antibiotic-free world” narrative
o Further resources:
Fortané, N. (2019). “Veterinarian ‘Responsibility’: Conflicts of Definition &
Appropriation surrounding the Public Problem of Antimicrobial Resistance in
France”. Palgrave Communications 5, 67.
Lance Price Factory farms, antibiotics and superbugs (13:04) at TEDxManhattan.
This talk focuses on factory farming and argues for an intervention in systems and
structures, complemented by individual behavioural change. It reminds us that
antibiotics are not tools, but societal drugs.
Geographies of AMR – Stephen Hinchliffe
o Duration: 14 minutes
o Topics:
▪ Drivers of AMR
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▪

o

Resistance mobilities: how global transmission is driven by trade, migration and
travel
▪ Tailoring resistance policy to specific contexts: Importance of re-framing the AMR
issue as an adaptative challenge
Further resources:
Hinchliffe, S, Butcher, A, Rahman, MM, Guilder, J, Tyler, C, Verner‐Jeffreys, D.
Production without medicalisation: Risk practices and disease in Bangladesh
aquaculture. Geogr J. 2021; 187: 39– 50.
Hernando-Amado, S., Coque, T.M., Baquero, F., and Martínez, J.L. (2019). Defining
and combating antibiotic resistance from One Health and Global Health
perspectives. Nature Microbiol 4, 1432–1442.

The economics of antimicrobial resistance – Raymond Oppong
o Duration: 11 minutes
o Topics:
▪ Economic conceptualisation of AMR: AMR as externality
▪ Policy options for dealing with the AMR problem: taxes, permits
▪ Economic incentives: pull and push incentives, the problem on development of new
antibiotics
o Further resources:
Coast, J., Smith, R.D., and Millar, M.R. (1998). An economic perspective on policy
to reduce antimicrobial resistance. Social Science & Medicine 46(1), pp. 29-38.
Why don’t we simply develop new antibiotics (05:45) ReAct Uppsala University

5.2.

Institutions & Policies
Global governance of AMR – Olivier Rubin
o Duration: 15 minutes
o Topics:
▪ Brief history of AMR regulations
▪ Current global governance regime
▪ Alignment between National and Global Governance of AMR
o Further resources:
Podolsky, S. (2018). The evolving response to antibiotic resistance (1945-2018).
Palgrave Communications 4, pp. 1-8.
Munkholm, L., and Rubin, O. The global governance of antimicrobial resistance:
a cross-country study of alignment between the global action plan and national
action plans. Globalization and Health 16, 109.
Governance, politics, and practice: antibiotics as political entanglement – Alex Broom
o Duration: 15 minutes
o Topics:
▪ Governance of antimicrobial use in hospitals
▪ State as an AMR governance driver
▪ Structural priorities in AMR governance
o Further resources:
24

Broom, A., & Doron, A. (2020). Antimicrobial Resistance, Politics, and Practice in
India. Qualitative Health Research, 30(11), 1684–1696.

Pedagogical considerations:
The videos, other resources and quiz questions that are presented in this module serve as an
online preparation for the interactive meetings. They can be found in the University of
Amsterdam’s Social dimensions of AMR MOOC on the Coursera platform.
Since this preparatory module is quite lengthy and heavy and contains the bulk of the social
science dimensions of AMR, it would be an option to split this module. The subsequent
interactive meeting can be made in two or three separate sessions or select the topics to
cover based on the needs of the students.
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Week 3: Social science dimensions

6. SYSTEMS AND GOVERNANCE REFLECTION (Facilitated)
Summary: This module provides a more in-depth interactive discussion of the topics covered in the
preparatory Module 5 (Systems and Governance), including the concept of systems on AMR, the social
lives of medicines, economics, and governance. Also, allows to have a more in-depth discussion on framing
of AMR.

Length: 2 hours class time
Mode: Interactive meeting
Aims/ objectives:
•
•
•
•

Understand the dynamics and interaction of the relevant AMR systems
Reflect upon the role of internal and external influences upon the AMR related systems
Discuss the AMR policy development and implementation in all levels.
Understand the importance and implications of how AMR is framed in the systems and
governance framework.

Content:
6.1.

Discussion on Systems and Governance module
Q&A session based on Systems and Governance basics introduced in Module 3 of the MOOC
Social Dimensions of AMR. In this Q&A session, ask the students to share their thoughts and
questions regarding the observed video’s. What was useful? What was new to them? How
(if any) has it changed their view on the relevance of social sciences? If needed, probe for
discussion by asking them about their answers to the MOOC quiz questions of selected
videos, and allow them to understand how answers is influenced by their own experiences
and settings. Use some of these questions as a guideline:
o
o
o
o

o

Why do we need harmony between drug policies, practices, and socio-economic
behaviour of the population to control OTC?
Why do the grand narratives we tell ourselves about the past matter?
Why is ‘one size fits all’ the wrong approach to making AMR policy?
Following the endorsement of the Global Action Plan on AMR in 2015, more than 140
countries have now published National Action Plans (NAPs). Discuss the important
difference between publishing NAPs and implementing them.
What shapes practice and prescribing beyond the individual?

Debate session. Encourage the students to express and reflect on their new knowledge
about the Systems and Governance module. Main concepts to be discussed:
o Concept of systems on AMR
o Social lives of medicine as a methodology

o
o
o

Interrelationships between the AMR systems
Governance on AMR
How AMR can be framed on these social science dimensions?

Pedagogical considerations:
•

Emphasize the importance of the video content for this session by setting up the Q&A session
in relation to this content. What was clear and unclear? It will be impossible to review all
topics covered in the MOOCs they watched in preparation, so the guidance will be selective,
depending on the students’ needs.
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Week 4: Transformations

7. INTERDISCIPLINARY TRANSFORMATIONS (Self-study)
Summary: This module aims to portray interdisciplinary, collaborative ways of bringing about change
in the field of AMR. It will reflect upon how to work on AMR collaboratively while also zooming into the
synergies and tensions of working together between different disciplines. Moreover, it will present social
science methods - social survey, participant observations, interviewing and implementation science - to
achieve AMR transformations in terms of behaviour change and community engagement and awareness.

Length: 3.5 hours of estimated learning time (videos + reading + selected further resources)
Mode: Online self-study
Aims/ objectives:
•

Reflect upon how to effectively work collaboratively in the field of AMR, while considering
the interdisciplinary synergies and tensions.
Understand how social science approaches can contribute to transformation and change
relative to the AMR challenge.

•

Content:
7.1.

Working collaboratively
Working collaboratively in AMR – Uniting the disciplines to understand behaviour and
influence change (16 min) Judith Green, University of Exeter. Topics:
▪ Interdisciplinary collaboration – combine humanities and social sciences with
medical and natural sciences.
▪ One Health collaboration– integrating animal, human and environmental
perspectives while considering the local context.
▪ Extended collaboration – academia, policy makers, and public (community
engagement).
Blog about lessons learned at interdisciplinary AMR workshop: Studying antimicrobial
resistance: Interdisciplinary research is critical, but challenging.
o Further resources:
Nancarrow, S.A., Booth, A., Ariss, S., Smith, T., Enderby, P., and Roots, A. (2013). Ten
principles of good interdisciplinary teamwork. Human Resources for Health 11, 19.
Knight, G., Lambert, H., Feil, E., Holmes, M., and Lindsay, J. (2018). The importance
of cross-disciplinary research to combat antimicrobial resistance: introducing a new
pop-up journal, X-AMR. Microbial Genomics 4(7), e000684.

7.2.

Interdisciplinary synergies and tensions in AMR
Ethical issues associated with AMR – Phaik Yeong Cheah
o Duration: 11 minutes

o

o

Topics:
▪ Importance of bioethics in AMR
▪ Ethical considerations in mitigating AMR
▪ Ethical suggestions to address AMR
Further resources:
The Antibiotic Resistance Crisis - Exploring Ethics (01:24:50) University of California
Television.

Interdisciplinary synergies in AMR:
Flowers, P. (2018). Antimicrobial resistance: A biopsychosocial problem requiring
innovative interdisciplinary and imaginative interventions. Journal of Infection
Prevention 19(4), pp. 195-199.
o Topics:
▪ Synergetic perspectives – combine disciplinary lenses and professional
perspectives, interdisciplinary and transdisciplinary theories, One Health/ecological
frameworks
▪ Synergetic research – interdisciplinary research projects and funding opportunities
▪ Synergetic interventions – aim for global, systemic and trans-generational
interventions, interdisciplinary intervention development and implementation
(using implementation science), complimentary disciplinary roles and aligned
communication/understanding reached by dialogue and collaboration
o Further resources (examples interdisciplinary research projects):
Research project Loughborough University: Tackling Antimicrobial Resistance:
An Interdisciplinary Approach.
Research project Exeter University: AMR – uniting the disciplines to understand
behaviour and influence change.
Interdisciplinary tensions in AMR:
Case Study: Reducing cultures of blame through behaviour change in General
Practice – Ramota Adelakun & Sarah Edwards
Case study: Decoupling: should vets be allowed to sell antibiotics? – Nicolas Fortané
o Topics:
▪ Culture of blaming in AMR
▪ Blaming controversies – Individual vs. systems problem; human vs. animal vs.
agricultural problem
o Further resources:
Davis, M., Whittaker, A., Lindgren, M., Djerf-Pierre, M., Manderson, L., and
Flowers, P. (2018). Understanding media publics and the antimicrobial
resistance crisis. Global Public Health 13(9), pp. 1158-1168.
Kamenshchikova, A., Wolffs, P.F.G., Hoebe, C.J.P.A., and Horstman. (2021).
Anthropocentric framings of One Health: an analysis of international
antimicrobial resistance policy documents. Critical Public Health 31(3), pp.
306-315.

29

7.3.

Implementation science and evidence-based interventions
What is Implementation Science? (15:58) – University of Minnesota IRL Research and
Science Course.
o

7.4.

Access not excess – rational use of antibiotics (04:00) ReAct Uppsala University.
Further resources:
Rogers Van Katwyk, S., Hoffman, S.J., Mendelson, M., Taljaard, M., and
Grimshaw, J.M. (2020). Strengthening the science of addressing antimicrobial
resistance: a framework for planning, conducting and disseminating
antimicrobial resistance intervention research. Health research Policy and
Systems 18, 60.
Kalyango, J.N., Alfven, T., Peterson, S. et al. Integrated community case
management of malaria and pneumonia increases prompt and appropriate
treatment for pneumonia symptoms in children under five years in Eastern
Uganda. Malar J 12, 340 (2013).
Thailand's Antibiotics Smart Use (ASU) project has sought to improve the
rational use of these medicines through a step-wise approach beginning by
improving education over antibiotic use and overuse locally and lowering
barriers to behavioral change by offering alternative treatments for nonbacterial infections.
Research project NIVEL: ARNA: Antimicrobial resistance and causes of nonprudent use of antibiotics in human medicine.

Public understanding and community engagement in AMR
Community engagement for Antimicrobial Resistance (CE4AMR) – Rebecca King
o Duration: 13 minutes
o Topics:
▪ Community engagement approaches
▪ Importance of community engagement in AMR
▪ COSTAR framework
o Further resources:
Jessica Mitchell, Paul Cooke, Sushil Baral, Naomi Bull, Catherine Stones, Emmanuel
Tsekleves, Nervo Verdezoto, Abriti Arjyal, Romi Giri, Ashim Shrestha & Rebecca King
(2019) The values and principles underpinning community engagement approaches
to tackling antimicrobial resistance (AMR), Global Health Action, 12:sup1
AMR science theatre and community engagement – Summita Udas Shakya
o Duration: 11 minutes
o Topics:
▪ Definition and application of Science Theatre in global health
▪ Science Theatre and AMR: implementation and evaluation processes
▪ Lessons learned: Social science role in community engagement
o Further resources:
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Hinyard, L. J., & Kreuter, M. W. (2007). Using Narrative Communication as a Tool for
Health Behavior Change: A Conceptual, Theoretical, and Empirical Overview. Health
Education & Behavior, 34(5), 777–792.
AMR Science theatre: Bichara Antibiotics. You can find a video with the AMR science
theatre play in the MOOC (Coursera: Social Dimensions of Antimicrobial Resistance)
Public education: ways to optimize existing interventions – Helen Lambert
Minimising antimicrobial use while maintaining essential access (15:55). Helen Lambert,
Professor of Medical Anthropology at the University of Bristol Medical School, discussed
the social dimension of AMR, particularly factors affecting the prescribing and use of
antibiotics.
o Topics:
▪ Public education and awareness
▪ Language and the public understanding of antibiotics
▪ Context appropriateness
▪ Drivers of antibiotic prescribing behaviours
o Further resources:
Chen, M., Kadetz, P., Cabral, C., and Lambert H. (n.d.). Prescribing antibiotics in
rural China: the influence of capital on clinical realities. Frontiers of Sociology.
CIDRAP AMR Toolkit
The Center of Infectious Disease Research and Policy Antimicrobial Resistance Stewardship
Project (CIDRAP-ASP) at the University of Minnesota developed an AMR Communication Tool
to equip doctors and patients with key facts about AMR in an understandable format,
providing them with resources to raise AMR awareness among their communities. With
resources such as stickers, videos, posters and infographics, the CIDRAP aims to provide
information on AMR that can be shared freely within communities and call for champions to
spread the message of CIDRAP-ASP’s AMR campaign.

7.5

Social science research methods: social survey, participant observation
and interviewing
Survey research
Research methods: questionnaire - Craig Gelling (external video)
o Duration: 7 minutes
o Topics:
▪ Introduction – what are questionnaires? strengths and limitations, examples
▪ Data collection – distribution, types of questions
▪ Data analysis
o Further resources:
Baudet, A., Kichenbrand, C., Pulcini, C., Descroix, V., Lesclous, P., Thilly, N.,
Clément, C., and Guillet, J. (2020). Antibiotic use and resistance: a nationwide
questionnaire survey among French dentists. European Journal of Clinical
Microbiology & Infectious Diseases 39, pp. 1295-1303.

31

Participant observation
Participant observation – Dr Gerben Moerman UvA (external video)
o Duration: 14 minutes
▪ Introduction – why use participant observation?
▪ Data collection – personal skills, researcher role
▪ Data analysis
o Further resources:
Pearson, M., and Chandler, C. (2019). Knowing antimicrobial resistance in
practice: a multi-country qualitative study with human and animal healthcare
professionals.
Global
Health
Action,
12
(sup1),
doi:
10.1080/16549716.2019.1599560.
University of Amsterdam E-course: Qualitative Methods: Week 2: Participant
Observation
Interviewing
Research methods: interviews – Craig Gelling (external video)
o Duration: 6 minutes
o Topics:
▪ Introduction – types of interviews; strengths and limitations
▪ Data collection
▪ Data analysis
o Further resources:
Ffion Jones, L., Owens, R., Sallis, A., Ashiru-Oredope, D., Thornley, T., Francis,
N.A., Butler, C., and McNulty, C.A.M. (2018). Qualitative study using interviews
and focus groups to explore the current and potential for antimicrobial
stewardship in community pharmacy informed by the Theoretical Domains
Framework. BMJ Open 8, e025101.
University of Amsterdam E-course: Qualitative Methods Week 4: Interviewing

Pedagogical considerations:
The videos, other resources and quiz questions that are presented in this module serve as an
online preparation for the interactive meetings. They can be found in the University of
Amsterdam’s Social dimensions of AMR MOOC on the Coursera platform.
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8. INTERDISCIPLINARY OPERATIONALISATIONS (Facilitated)
Summary: This module provides a more interactive practice-based discussion of the topics covered
in the preparatory Modules 3, 5, and 7. Starting by operationalising the social dimensions of AMR
introduced in the previous modules in practice through a variety of case studies. The discussion will be
followed by a brainstorm on how to recognize and integrate social dimensions into the students' own
daily practice by shaping their fieldwork project.

Length: 2 hours class time
Mode: interactive meeting
Aims/ objectives:
•
•
•
•

Operationalise the AMR Peoples and Publics dimension concepts - people’s experiences,
knowledge, access, and usage of antimicrobials as well as the broader networks and
infrastructures surrounding them - through case studies.
Operationalise the AMR Systems and Environments dimension concepts – dynamics,
interactions and internal/external influences upon the health, pharmaceutical and food
system – through case studies.
Operationalise the AMR Institutions and Policies dimension concepts – development and
implementation of local, national, and global policies as well as AMR framing – through case
studies.
Operationalise the social dimensions of AMR into the students’ daily practice via the
development of a fieldwork project.

Content:
8.1.

Discussion of case studies
Discussion of three case studies selected by the trainer, ideally one from each dimension:
People and Publics, Systems & Environments, and Institutions & Policies. The case studies
are in the Annex 1 of this training handbook. Make sure to take the disciplinary background
of the students into account when choosing the case study per dimension. Separate the
students into three small groups and assign each group a different case study. Give them
some time to read the case study and let them discuss the following topics within their group:
o What social science issues and concepts do you identify?
o Can you also identify additional elements from the other social science dimensions (e.g.,
People and Publics, Systems & Environments, or Institutions & Policies)?
o How do these different social elements relate to each other? Please make use of a
model to visualize these relations.
o Can you think of another example of similar situation in the field?
Afterwards, let each of the groups shortly presents their case study findings to the whole
group, so they can relate the operationalisation of the social elements to the other group’s
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analyses. Use the discussion points and pedagogical notes described per case study to ask
questions and steer the discussion.
▪

Peoples and Publics inspired case studies:
Case study: “Over the counter” use of antimicrobials in Nepal – Bipin Adhikari
Case Study: Antibiotic use in mandarin orchards in Thailand- Thitima
Urapeepathanapong
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Case Study: Making it easier to farm better: a FAO framework to improve
poultry farming practices through experiential learning and behavioural
science – Mark Caudell, Cortney Price, Stella Kiambi & Emmanuel Kabali
Case Study: Community-produced films to understand AMR in Nepal – Jessica
Mitchell, Paul Cooke & Rebecca king
Systems & Environment inspired case studies:
Case Study: Human-microbe travelling and risk profiling of refugees in AMR
screening – Alena Kamenshchikova and Salla Sariola
Case Study: Should the cost of antimicrobial resistance be included in
economic evaluation studies?– Raymond Oppong
Case Study: Antibiotic Footprint as a tool for communicating AMR- Direk
Limmathurotsakul
Institutions & Policies inspired case studies:
Case Study: Challenges to implementing antimicrobial stewardship (AMS) in
Indonesian hospitals - Ralalicia Limato
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Case study: How can we engage publics in the prevention of antimicrobial
resistance? – Mark Davis
Case study: Understanding the role of psycho-social support for tuberculosis
patients: A social network perspective from a resource-poor setting –
Karikalan Nagarajan

8.2.

Preliminary brainstorm fieldwork projects
Brainstorm fieldwork project: Let students in interdisciplinary teams of three make use of
the examples set in the case studies to identify settings within their own work field that could
serve as a basis for their fieldwork project. Let the groups think about the following:
o What issues, concerns, problems, or remarkable situations do you encounter within
your own AMR work fields (think about the examples set in the previously discussed
case studies, but also look beyond)? Are these issues, concerns, problems, or
remarkable situations looked upon differently between the various disciplines?
o Are there any social science dimensions at hand in these situations? And if so, what
dimensions or elements could play a role? How do these dimensions or elements
interlink (make a model to highlight these interrelations)?
o Can you find any relevant literature that discusses the identified situations from a social
science perspective?
o What social science methods could you use to further explore these social dimensions
or elements at hand?
Select – in dialogue with your teammates and the trainer – the setting that would be most
suitable to explore in a fieldwork project. During the interactive meeting in week three (3),
you will work further on this idea and finalise your fieldwork project proposal.

8.3.Framing and communicating AMR
As an assignment for students to analyse the way in which AMR is communicated and framed to
the general public, the trainer could consider having the students compare and contrast different
TEDX videos, of which many are directed to a general audience. For example, the following two
presentations are both presented by clinical experts but differ in approach:
Ravina Kullar Antibiotic Resistance: What You Can Do to Prevent a Future Pandemic,
TEDxBend. This talk plays on the emotions of the audience by introducing a personal story of
a clinical event that fundamentally changed the course of Dr. Kullar's personal and
professional life. Then Dr. Kullar provides 3 action items that an audience member can
implement today to be a part of the solution.
Victoria J. Fraser, MD Antibiotic Resistance: A Public Health Crisis, TEDxStLouisWomen.
Although also using a personal story, this talk is more scientific in approach, and plays on the
notion of the war on antibiotics and the fear of a pre-antibiotic world. Ironically, while
pointing out that 80% of prescription is for growth in the USA meat industry, the talk remains
situated in a clinical, health field. Eventually, also here recommendations are given for what
you can do as a person.
Both TEDtalks contrast with the talk by Lance Price Factory farms, antibiotics and superbugs:
at TEDxManhattan (see also the agricultural system video by Nicolas Fortane) which focuses
on factory farming and argues for an intervention in systems and structures, complemented
by individual behavioural change (although that is not made explicit).
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Pedagogical considerations:
When the students are working in teams, please make sure to provide relevant input and
steer where necessary, especially related to the brainstorm of the fieldwork projects.
Make sure that the students get a good feel for how to operationalize the social dimensions
of AMR in practice, through the case studies, the set-up of the fieldwork project, but also by
providing examples from your own experience in the field of AMR (preferably brought
forward in the plenary parts of this module). Check with the students at the end of the
session whether they have any questions or if anything is still unclear. It would be an option
to start the interactive session of Module 6 with a small recap of this module before diving
into the further design of the fieldwork project.
Homework: end the interactive session by telling the students that all teams should work
further on their fieldwork idea before the interactive session of Module 9.
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Week 5: Preliminary fieldwork

9. FIELDWORK DEVELOPMENT (Facilitated)
Summary:

This module provides a more interactive discussion and practical training of the topics
covered in the preparatory Module 8. It expands upon working collaboratively via sharing experiences
and social science methods by applying the survey development, interviewing and observation in an
exercise. In addition, the students will finalize their fieldwork proposal.

Length: 2 hours class time
Mode: interactive meeting
Aims/ objectives:
•
•

Reflect upon how to work collaboratively effectively in the field of AMR.
Demonstrate the use of social science methods – social survey, participant observation and
interviewing.
Operationalise the social dimensions of AMR into the students’ daily practice via the
development of a fieldwork project.

•

Content:
9.1.

Trainer experience

The trainer can illustrate to the student his/her own experience working on AMR in a practical or
professional environment, paying attention to the social science framing of questions and the methods
used to implement his/her inquiry. It would be helpful if the illustration includes issues of collaboration,
which can be explored in a plenary.

9.2.

Student experiences on working collaboratively
Discuss in plenary how to work collaboratively in the field of AMR. What barriers or
opportunities may exist in the field? How to deal with permission and how to communicate a
project? Should you include colleagues to participate in the fieldwork, and if so, how?
Discuss Ask students to think about their own daily AMR practice and ask them the following
questions:
o What are the disciplinary backgrounds of your (in)direct colleagues?
o Do you experience any interdisciplinary synergies in your daily practice?
▪ If so, what interdisciplinary synergies do you encounter?
▪ Can you identify synergetic perspectives, research and/or interventions?
o How well does the collaboration go between you and your colleagues?
▪ What could be improved in terms of interdisciplinary collaboration?
▪ What works well in terms of interdisciplinary collaboration?
o Do you experience any interdisciplinary tensions in your daily practice?
▪ If so, what interdisciplinary tensions do you experience?

▪

9.3.

Can you also identify a culture of blame and/or interdisciplinary
controversies?

Social survey, participant observation and interviewing exercise
Small group exercise: Let students explore the concepts in brought forward in Module 5 on
social science research methods – social survey, participant observation and interviewing –
via this exercise. Students work in (same) small interdisciplinary groups and together
brainstorm on a research question that can be explored within a case in one of the groups
professional environments. If that is not possible, the field or practice suggested by the trainer
can be considered, or an external case study/data can be chosen (if access is possible). It is
important that field sites are chosen which have relatively easy access, and which allow
exploration of social science concepts and questions. Each group decides to focus on a
different social science method(s) to work out details on how to implement this data
collection method in this case.
o

Social survey: Students draft the (sub)questions of a short questionnaire based on the
social dimensions or elements model they have designed in Module 4. The
questionnaire needs to have introduction, including what the survey is for, what will be
done with the information, confidentiality, and anonymity of results. Students should
think about the intended participants they want to recruit and the platform they want
to use to launch this social survey (e.g., face-to-face or a web survey like
SurveyMonkey). It is helpful if some of the students in the group have experience with
survey analysis, in order to be able to interpret the results.

o

Participant observation: Students brainstorm about social science concepts or issue to
observe in the field based on the social dimensions/elements model they have designed
in Module 8 and make a plan how they want to go about it. They could choose to either
do the participant observation or by using photovoice. It is important to consider issues
of access to the field including and identification of possible gatekeepers and possible
permissions needed for informal observation. Because observation would be in the
work field, it is recommended students are explicit about their observation, in
collaboration with their team and colleagues, and do not do this undercover. During
observation, students need to make daily and extensive field notes that serves as field
data for further analysis. They can note what they observed in terms of process,
reactions, verbal quotes, actions and practices, and also reflect in their notes on how
this made them feel and what it may mean. They can also include sketches (of for
example working environments), photographs or other visual information. For more
information about photovoice, see for example
https://globalhealth.duke.edu/news/what-photovoice

o

Interviewing: Students choosing for using the interview method need to develop a brief
interview instrument, consisting of a set of open-ended research questions plus small
prompts to help move the conversation forward in order to explore the topic of interest
based on the social dimensions or elements model they have designed in Module 4.
Attention needs to be paid to the introduction of the interview, and if done in a formal
context also a brief ethical permission form at the beginning of the conversation noting
the length of the interview, its voluntary nature, what the information is used for,
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anonimity and/or confidentiality, and permission to audio record. Interviews should not
be longer than 45 minutes ideally. Students need to be made aware of the time costs
to transcribe and analyse interviews probably.

9.4.

Finalizing proposal fieldwork project
Proposal fieldwork project: Depending on time constraints, this exercise can also be
concluded after the session by the students in small groups, sending their final proposal to
the trainer. Student groups finalize their fieldwork proposals, whereby they use the
preparatory exercises in 9.2 (student experiences on working collaboratively) and 9.3 (social
survey, participant observation and interviewing exercise) and Module 8, and the homework
they have done in between. Make sure they have included the following elements in their
proposal:
o Contextual background
o (theoretical) framework or model
o Research question (& sub-questions)
o Methods
▪ Sampling study population
▪ Data collection
▪ Data analysis
▪ Ethical considerations
▪ Role of different students in the process
o Annexes: interview guide, survey set-up or observation plan

Pedagogical considerations:
Try to deepen the plenary discussion of 9.1 (trainer experience), by asking explanatory
questions. Hence, students think more thoroughly about their own interactions in the field,
getting a good feel for the experiences of themselves and others. You could also get the other
students involved by letting them ask more in-depth, explanatory questions.
Make sure to walk around during 9.2 (student experiences on working collaboratively) and
9.3 (social survey, participant observation and interviewing exercise) and get a feeling for
whether the students have understood the social science methods, are practising them in the
right way (6.2) and for what the students are planning for their fieldwork project (6.3). Make
sure to steer them back to the right path if necessary.
Provide instructions to the students about the expectations for the actual performance on
the fieldwork– either verbally or in writing (see also Module 7)
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Week 5-6: Preliminary fieldwork

10.

PRELIMINARY FIELDWORK (Fieldwork)

Summary: This module encompasses going out in the field and taking into action the ideas worked
out in the fieldwork proposal. The interdisciplinary teams will perform a social survey, interviews, or
participant observation or photovoice in their own working practice or a similar setting, if that is not
possible, through the field or practice suggested by the trainer or through an external case study/data.

Length: ± 8 hours in the field, spread out over approximately two weeks
Mode: fieldwork
Aims/ objectives:
•
•
•

Explore social science components within AMR practice through fieldwork or a case study
Utilize social science methods – social survey, participant observation or interviews – in AMR
practise
Stimulate interdisciplinary peer learning by working together on and discussing the
outcomes of the fieldwork or case study project

Content:
10.1. Preparation, data collection and analysis
Agree upon a timeline for all students to start and finish data collection, analysis and
reporting.
Every student group goes out into the field to perform the data collection process via the
social science method they have chosen – social survey, participant observation or
interviews.
Make them aware of the fact that the data collection is an iterative process. Let the groups
reflect upon the set-up and outcomes of their methods throughout the project. If
necessary, make changes/additions to their framework and methods along the way.
Remind them that they should always remain open for alternative social science
dimensions that were not visible to them before.
Let the groups of students discuss the outcomes of the data collection and let them make
a start with the analysis of for example:
o What social elements have they identified within their fieldwork practice?
o Were findings in line with what they thought beforehand (part of their framework)?
▪ What social elements were added?
▪ What social elements were not identified or relevant after all?
o What were the most striking outcomes of the fieldwork? And why?
o What questions for further exploration did the fieldwork generate?

10.2. Working together
Instruct the students to make clear arrangements about who is responsible for doing what
and let them reflect upon and timely interfere if these arrangements are not adhered to.
Instruct the students to keep in close contact throughout the two weeks of the fieldwork and
make clear arrangements before starting on mode and frequency of the interaction.

10.3. Reflection upon fieldwork process and findings
•

At the end of the fieldwork period, students’ discussion of and reflect upon the outcomes of
the field work and prepare a brief presentation for the next interactive meeting. These could
include:
o Problem, research question and description of field site
o Results (see also questions 10.1 - Preparation, data collection and analysis), and were
these in line with your expectations beforehand?
o Ideas for longer term fieldwork: what additional questions have emerged, should the
overall research question be adjusted?
o A note on process: How was the use of the social science methods in your daily
practice? How did the collaboration go between your group members? What would
you have done differently next time?

Pedagogical considerations:
Make sure to provide the above-described instructions to the students before they start their
fieldwork project – either verbally during the previous interactive meeting (module 9) or in
writing.
It is an option to make an appointment with each group somewhere in the middle of the
fieldwork project, monitor the progress and identify any problems or questions related to the
methods, outcomes, or collaboration.
It is possible to decide upon spreading out this initial fieldwork over a longer period of time,
depending upon the possibilities of the students to combine it with their daily practice and
upon your own schedule. Please be aware that this would also impact the total length of the
training.
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Week 7: Preliminary results

11. SHARING PRELIMINARY RESULTS (Facilitated)
Summary:

This module encompasses presentation of preliminary fieldwork findings and further
development of ideas for a second, longer fieldwork period. Note that the second fieldwork period is not
a must but should be chosen depending on the needs of the students and trainers. Given the opportunity
it will deepen the students understanding and awareness of the social dimensions of AMR. After
discussion the final proposal for longer-term fieldwork, the interdisciplinary teams will take and analyse
the data collected via social survey, interviews, or participant observation via diary-keeping or photovoice
in their own working practice.

Length: 2 hours class time
Mode: interactive meeting
Aims/ objectives:
•
•
•
•

Reflect on the processes and the quality of the data collected
Share the collected data with the other groups
Identify the social dimensions of AMR embedded in the data and reflect on how the collected
data can answer the research question
Develop proposal for longer-term fieldwork

Content:
11.1. Presentations of fieldwork results & student feedback
Short presentations by each group on their preliminary findings, providing adequate time for
the rest of the group to provide feedback and reflect with them on the outcomes and process.
Facilitate the students in this reflection by introducing questions such as:
o How do the results the social dimensions of AMR?
o Do the methods fit with the problem and research question? Should a change in
method be considered?
o How do the collected data show the relevance of an interdisciplinary process?
o Can the collected data reflect on the One Health approach?
o What are the new elements found in the data analysis, and what kind of discussion
does it bring to the field?
o What follow-up questions can be derived for a more intensive fieldwork period?
o Is there a transformation or behavioural change possible that can be explored in the
field?

11.2. Development of a plan for the second fieldwork period
Discussion on the implementation process of the fieldwork project. Explore with the students
the best way to implement the recommendations made after the analysis and discussion of
the data for a second, longer fieldwork period. Develop a draft of the implementation process
of the project. Remember to establish the setting and the target population.

Pedagogical considerations:
It is an option to have a meeting with each group somewhere in the middle of the analysis of
data and the drafting of the implementation process to monitor the progress and identify any
problems or questions related to the methods, outcomes, or collaboration.
It is always possible to extend the length of this module, as the analysis of data can take more
time than expected. This depends on the possibilities of students to combine it with their daily
practice and upon your own schedule. Please be aware that this would also impact the total
length of the training.
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Week 8-12: Fieldwork project

12.

PROJECT IMPLEMENTATION (Fieldwork)

Summary:

Informed by preliminary fieldwork results, this module aims to implement the fieldwork
project collaboratively. It will reflect what the students learned in the previous modules about the social
dimensions of AMR, the interdisciplinarity of the AMR field and the social sciences research methods. In
addition, the students will develop a presentation of their fieldwork results.

Length: ± 16 hours in the field
Mode: fieldwork
Aims/ objectives:
•
•

Implement the fieldwork project in their own field/work/case study during approximately
four weeks (or equivalent, depending on situation)
Develop a presentation of the results to be shared with the other groups.

Content:
12.1 Fieldwork project implementation
•
•

Allow every student group to go back to the field and implement the fieldwork project,
considering the lessons learned in the previous modules.
Have a small mid-way meeting with every student group. Explore what challenges they are facing
during the implementation process and reflect on the interdisciplinary approach.

12.2 Presentation development
•
•
•

Explore with the students how they will show their outcomes of the fieldwork project. Allow them
to be creative and advise them to add videos and interactive surveys to engage the other
participants in their presentation.
Instruct the students to make clear arrangements on who will be responsible for the presentation
but let them clear the importance of collaborative work.
Instruct the students to make a short report of the results and outcomes of the fieldwork project,
to be shared with the other groups before the presentation.

Pedagogical considerations:
Follow the implementation process closely and allow the students to bring up all the questions
regarding the process, opening space for self-reflection.

Week 8-12: Fieldwork project

13. RESULTS OF FIELDWORK PROJECT (Facilitated)
Summary: This module aims to be the closure time of the training. The interdisciplinary teams will
present the results of the fieldwork project in an interactive way, which can be either face to face or in an
online meeting. Also, every group will evaluate the learning process and provide objective feedback on
every fieldwork project.

Length: 4 hours class time
Mode: interactive meeting
Aims/ objectives:
•
•
•
•
•

Improve the social science presentation skills of the students by allowing them to explore
different presentation methodologies and resources.
Explore the variety of presentation styles and reinforce these methods for further works of the
students
Reflect on the lessons learned about the social dimensions of AMR and the importance of the
interdisciplinary work
Stimulate the evaluation process by allowing the student to give feedback on their peers'
presentations and explore the concepts of negative and positive feedback.
Evaluate the learning process and the training curriculum by exploring the new ideas about the
social dimensions of AMR between the students and comparing them with the initial ones.

Content:
13.1. Fieldwork project presentations
•
•

•

Organize a meeting where every group presents their fieldwork project and its outcomes.
Inquiry every group about:
o The challenges in the development of the project
o How the project is related to the social dimensions of AMR and answer to the research
question(s)
o The extent to which the project reflects the need for an interdisciplinary approach
Allow every group to present their fieldwork and share the report with their peers.

13.2. Evaluation
•

Incentivize meaningful feedback for their peers among the students' groups.
o What can they learn from every fieldwork project?
o How the results presented can reflect the new knowledge acquired about the social
dimensions of AMR.
o What was the best of the fieldwork project?
o How can the fieldwork project be improved?

•

Evaluate the training curriculum and its content. Appendix II has a sample evaluation form that
can be distributed and used. Next to this, it is helpful to build in a brief moment to obtain verbal
feedback.
o What are the lessons learned from this training? To what extent are these about social
dimensions?
o What worked really well in this course?
o What can be improved in this course?

Pedagogical considerations:
Develop an evaluation form that reflects what was expected of the training, and ask for feedback
from the students
Provide meaningful feedback to the fieldwork project, considering the collaborative work and the
resources used in every group.
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Annex 1: CASE STUDIES
Case study: The complexity of antimicrobial resistance
Authors
• Constance Schultsz, Executive Board member, Amsterdam Institute for Global Health &
Development and Professor of Global Health, Department of Global Health, Amsterdam
UMC, University of Amsterdam
• Daniel de Vries, Research Fellow, Amsterdam Institute for Global Health & Development and
Associate Professor Anthropology of Health, Department of Anthropology, University of
Amsterdam
AMR as complexity
Antimicrobial resistance is a health threat of high complexity with impact at global scale.
Comparisons have been made with climate change because AMR requires interventions at all levels
of society. The dynamics of AMR deal with issues that include the interplay between bacterial
evolution, access to healthcare and social behaviour, policies and strategies in different countries.
And while current systems of classification and categorization have proven to be useful, also in the
sciences, they are also limited because they compartmentalize knowledge. The term “One Health”
has been used to break through such disciplinary silos and connect human, veterinary, and
environmental health. One Health recognizes that interdisciplinary collaborations and shared
communications are needed to understand the web of connections that make up AMR.
We have learned from complexity theory that complex systems organize through highly unstable and
deeply interconnected processes. Complex systems show interactions across multiple organizational
scales, from the microbial to the global, which tend to self-organize. However, the equilibria that
emerge are temporary, and normal behaviour is more typically described as adaptation to
disturbances. Social scientists also have introduced the notion of the “assemblage” to describe
complexity (Nail 2017). Assemblages are not unities, or organic wholes. Instead, the elements of an
assemblage are defined only by their external relations. Assemblages also are not essences—
unchanging eternal features—but instead events; it is not about what something is, but how it comes
to be, when and where, and from what point of view. In other words, assemblages are social and
historical processes (Nail, 2017, p. 24).
So, when we approach AMR as complex, we can use ideas coming from complexity sciences or
assemblage theories to provide a framework of analysis. This may mean that we need to look at how
what we see is ordered and re-ordered. That we look not at institutions, but at exchanges between
elements, and how these elements combine to form unified wholes (Deuchars, 2010). And that we
measure changes and think of interventions across multiple dimensions, while at the same time
making the interconnectedness more visible to policy makers and the public (Wernli et al., 2017).
A working model
If we agree on the premise that complex systems are dynamic and historical, it is clear we will never
agree on a definite model of what “the complexity of AMR” looks like. Any model will be a static
approximation, simplification. Yet, as we discovered, there is a strong need to have some sort of
working model of how complex AMR really is.
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We learned this, for example, when we tried to discuss the strategy of AMR Global, Error! Hyperlink
reference not valid.which is a collaboration aimed at building a partnership to collaborate on applied
research on antimicrobial resistance. The collaboration includes very different partners, namely
academic researchers, representatives from public institutions such as the ministry of health, small
start-ups, medium enterprises, and representatives from larger pharmaceuticals. While we were fully
aware of the potential differences among all of these partners in their primary objectives, we still
wanted to define a shared vision of the partnership and set long- and short-term goals. During our
meetings our discussions covered multiple domains, disciplines, and levels and it became clear that
boundaries needed to be defined. One of us (Schultsz) had developed a model to summarize the
complexity of AMR, and this model became something the group turned back to repeatedly, to take a
step back and reflect on what we were doing and discussing at that moment. Where in the model are
we discussing this issue? Did we get stuck again forgetting the interaction this location had with
other elements in the complexity of AMR? What we saw is that we needed this abstract model to
communicate and reflect on the complexity of AMR. The framework, even if limited, proofed
valuable in defining the scope and setting boundaries.
Based on the initial model, we have further refined it to include more social factors, as shown below.
We see this model as a heuristic that helps to visualize how “big” we need to think to make a dent in
the problem. It also humbles us, as we realize that individually we can only affect a small portion of
the problem. However, it encourages us to seek out broader interdisciplinary collaborations.

It is important to have insight in the complexity of AMR when embarking on research to better
understand drivers of and to design and test possible interventions to prevent further emergence. It
is crucial to understand and acknowledge that none of these phenomena and events are
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independent of each other, and that the drivers of AMR are interlinked, in order to be successful, or
avoid unintended consequences elsewhere.
References
• Wernli D., Jørgensen P.S., Harbarth S., Carroll S.P., Laxminarayan R., Levrat N., et al. (2017).
Antimicrobial resistance: The complex challenge of measurement to inform policy and the
public. PLoS Med 14(8).
• Nail, T. (2017). What is an Assemblage? SubStance 46(1), pp. 21-37.
• Deuchars, R. (2010). Deleuze, Delanda and social complexity: Implications for the
‘international’. Journal of international political theory 6(2), pp. 161–187.
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Case Study: Understanding the role of antimicrobials in daily life in Tororo,
Wakiso and Kampala districts of Uganda: Vignettes from Healthcare,
Farming and Urban work
Authors
• Susan Nayiga – The Antimicrobials in Society (AMIS) Uganda Project and Infectious Diseases
Research Collaboration (IDRC), Kampala, Uganda.
• Christine Nabirye - The Antimicrobials in Society (AMIS) Uganda Project and Infectious
Diseases Research Collaboration (IDRC), Kampala, Uganda.
• Miriam Kayendeke - The Antimicrobials in Society (AMIS) Uganda Project and Infectious
Diseases Research Collaboration (IDRC), Kampala, Uganda.
Introduction
The AMIS Uganda Project is part of the AMIS Hub, which is a collaborative research program led by the
London School of Hygiene and Tropical Medicine (LSHTM), with IDRC (Uganda) and Mahidol University
and Ministry of Public Health (Thailand) as partners. The AMIS Uganda project is a four-year social
science study aimed at better understanding the roles of antimicrobials in society and everyday life.
We set out to identify how antimicrobials shape and enable ways of life within households, healthcare
facilities, among urban workers, and in animal farming. By addressing how people actually use
antimicrobials, and the wide-reaching reasons for reliance on these drugs, we will provide a detailed
account that can be used by policy makers working on antimicrobial resistance in Uganda. Using
established social science methods, we provide fresh approaches to the study of antimicrobials in
Ugandan society, to demonstrate how antibiotics are linked to social, economic, and political systems.
Our research focuses on antibiotics, but also includes antimalarials, antiretrovirals and antifungals.
Project sites in Uganda currently include Nagongera (Tororo), Namuwongo (Kampala) and Wakiso (see
Figure 1 below). Tororo district in Eastern Uganda is a rural area where most residents engage in
agriculture as their main economic activity. Nagongera Sub County in Tororo, just like most areas in
eastern Uganda, is a place long neglected by governmental programs and existing within and between
piecemeal well-meaning NGO efforts. Namuwongo in Kampala capital city is a large informal
settlement where many people who work in the city centre and the surrounding affluent
neighbourhoods reside. Wakiso district is a peri-urban area approximately 20 kilometres northwest
of Kampala. It is an agricultural district which has been ranked as a top producer of poultry and piggery
in Uganda.
Key definitions
Through our research we have developed the following working definition of quick farming: it can be
understood as a phenomenon that combines rapid production of meat (through exotic breeds,
commercial feeds); smaller space of production (confinement housing); increased financial
investments (biological inputs, utilities, and infrastructure) and forms of caring through medicines
(antibiotics, antimicrobials, and nutritional supplements).
Precarity has been defined by Judith Butler 2009 as a politically induced condition in which certain
populations suffer from failing social and economic networks becoming differentially exposed to injury,
violence, and death. Precarity also entails lack of stable work, steady incomes, unpredictable cultural
and economic terrain, and conditions. Precarity is experienced by marginalized, poor, and
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disenfranchised people who are exposed to economic insecurity, injury, violence, and forced
migration.

Figure 1: Map of study sites - Nagongera (Tororo), Namuwongo (Kampala) and Wakiso.
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Healthcare: Experiences with antibiotics from the
rural Tororo district
As I walk up the dusty main road leading up to Harriet’s
home in Nagongera Sub County, Uganda, I notice that the
gardens in almost every homestead are filled with people
uprooting groundnuts from the dry and sandy land. Using
the foot path beside the huge rock in front of Harriet’s
house, I make my way past the cows grazing on one side
of her compound. I sit on a stool in the kitchen to chat
with Harriet. As she prepares the one meal of the day
that she can manage to provide for her five children, she
tells me about the medications she and her husband
were prescribed this morning and asks me whether the
purple and black capsules (referring to Ampiclox) treat everything. She explains to me that they have
been receiving Ampiclox a lot at the research clinic where her whole family is enrolled as study
participants.
A rural household in Nagongera,Tororo district where
ethnography is being conducted
She expresses to also be concerned about the possible
effect of taking Ampiclox alongside the Doxycline that
she only managed to obtain today, even though she was told to buy it a few days back as part of her
treatment for pelvic inflammatory disease. A month ago, Harriet was told by the clinician at the nearby
health facility to get a scan done in a private health facility, but she was then unable to raise the money
to cover this cost. When the scan was finally done one month later and confirmed pelvic inflammatory
disease, she was prescribed ciprofloxacin, metronidazole and paracetamol and asked to buy Doxycline
which was out of stock at the time.
Harriet strikes me as a very organized woman: she has seven children including two who are away from
home and over whom she continues to worry. She manages to get food on the table, enrol in the
various schemes on offer for planting groundnuts, and make herself available to relations in the city to
care for their animals. However, in the context where she lives, Harriet is very much alone in
shouldering responsibility. When the groundnuts do not grow because of climate instability, she has
to repay the loan. When the animals are stolen, she has to find the funds to replace them and begins
to sleep with them inside the house to avoid similar losses. When her persistent pelvic inflammation
requires treatment, she is the one who must find money to pay.
Farming: Experiences with antibiotics from the peri urban Wakiso district
“Quick farming: is it a recipe for antibiotic use?”
A morning drive through the heavy city traffic to the eastern side of Wakiso district, leads us to Kira
town council. Mzee Byenkya’s poultry farm has been our ethnography study site this season. He is a
soft spoken, eloquent man, in his late 50s. Born and raised in the city, poultry farming has led him to
live in the fringes. Without any experience in exotic poultry farming, establishing this farm was a key
retirement goal. The farm sits on 2 acres of land stretching from a busy dusty road inland. Twothousand brown laying chickens are raised here, in double story – corrugated iron sheet structures. ‘It
is three years now’, he says. Inspired by the hearsay lucrativeness of this venture, raising these two
batches of chicken has been a learning curve. Prestige, new friends and having folks interested to learn
from this farm are aspects of his new enterprise that he is keen to tell me about.
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However, poultry farming has not been
straightforward. Mzee Byenkya is always
preoccupied with the status of his chickens.
With these “exotic” breeds, he knows they
are vulnerable to infection as well as to theft.
He pays close attention to their behaviour listening to their chuckling, observing their
agility, monitoring their droppings, feeding
and egg laying pattern. Changes in any of
these signs could mean infection. A man on
a mission, he is! On a regular morning, Mzee
Byenkya will conduct a thorough inspection
of the entire exterior of the farm. With long
A poultry farm in Wakiso district where ethnography is being
confident strides, he walks through the many
conducted. (Photo by Magdalena Bondos, LSHTM ©)
chickens, picking up some to take a closer look
at their eyes, feet, and bottom. He is keen to recognize the weak and dozing; isolate the underweight;
and check for eggs in the laying boxes plus popular laying corners. Today, five sick chickens are singled
out because of illness. Just as we try to figure out what disease it may be, the expected number of egg
trays is not attained too! Lost in a deep gaze, thoughts race and linger on in the man’s mind. Only for
him to dash into his room and come out holding a spoon and Tylosin powder - an antibiotic and a feed
additive. Drinking water is the medium. And later with a huge smile on his face, he concludes ‘More
eggs tomorrow’.

Urban work: Experiences with antibiotics from the urban Kampala district
“Four red and black capsules”
Mary was recently involved in a motorcycle accident and
sustained several wounds on her legs and shoulder—or
at least those are the ones I can see. The wounds were
going septic, and they gave her a fever the night before I
spoke to her. She had no money for a full dose of the
antibiotics recommended by a friend but was able to buy
just four pills from a local drug shop, which she described
as red and black capsules. As we talk, I am distracted by
the houseflies buzzing around the wounds on her legs.
She occasionally fans off the flies with a piece of cloth
that she is using to cover the biggest wound. She
recognizes that she will need more medicine to feel
better but just does not have the money to afford a full
course of antibiotics. She says a friend had earlier
recommended Ampiclox when the accident happened,
but she did not have money to buy the medicines at that
time either.

A major drainage channel in Namuwongo after
heavy rain. (Photo by Magdalena Bondos, LSHTM ©)

Mary lives in an informal settlement in downtown Kampala, where she pieces together a variety of
insecure jobs every week to get by. The pay is never enough, and her contracts are only ever short and
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verbal. Her work is always precarious. I have seen her wash people’s clothes and cook for the builders
at a building site close to her home. She was recently promised work as a domestic worker at a nearby
home in an affluent neighbourhood. This job promises a bit more consistency and slightly better pay,
but that has not materialized yet. For the past few days, while recovering from her injuries, she has not
been able to work, making the prospect of purchasing the antibiotics she needs unlikely. She worries
that while injured she could go days without any job offers.
Conclusion
Spending quality time with people like Harriet, Mzee Byenkya and Mary allows us to understand and
document the everyday realities of health, farming, and urban work, and to learn how antibiotics fit in
these spaces. The story of Harriet shows us that unlike the narratives from the reports written
thousands of miles away that state that ‘people are eating antibiotics like sweets’, that rather these
medicines are substances for Harriet and her family that are woven into the care she is responsible for
providing to herself and to her family, amidst acute uncertainty and chronic precarity. Mzee Byenkya’s
reliance on an antibiotic to fix the illness that threatens to interfere with his poultry production
business indicates that the traditional roles of antibiotic medicines are revolutionizing everyday life.
With precarious livelihoods in quick farming, antibiotics offer a crucial sense of stability and continuity
of farms without which financial investments and livelihoods are at risk. Just like Mary, many other
people we studied are in unstable economic standing, engaged in precarious employment and most of
the time unable to afford their basic needs, let alone a full course of antibiotics. Her experience
demonstrates the complexity of a singular act of taking medicine and shows how antibiotic use can be
influenced by many things happening in the background. The vignettes challenge the narrative of
“irrational” medicine use, instead bringing to the fore how individuals may find themselves in
situations where-antibiotics are tightly entangled in daily functioning and survival even when it
involves taking an incomplete dose of antibiotics.
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Case study: “Over the counter” use of antimicrobials in Nepal

Over the counter medicine practice is common in Nepal (Pokharel S, Adhikari B. 2020)

Author
Bipin Adhikari - Mahidol-Oxford Tropical Medicine Research Unit, Faculty of Tropical Medicine,
Mahidol University, Bangkok, Thailand and Centre for Tropical Medicine and Global Health, Nuffield
Department of Medicine University of Oxford, Oxford, United Kingdom.
Context
Nepal is one of the low- and middle-income countries that suffers from poor universal health coverage
and a high burden of infectious diseases (Ranabhat et al., 2019; Mishra et al., 2015). Seeking health
care at informal health sources such as at pharmacists and drug dispensers that can lead to buying
antibiotics over the counter (OTC) is a common practice in Nepal (Raut and Adhikari, 2016; Raut et al.,
2017). Drug shops serve to fulfil the limitations of poor health care infrastructure in developing
countries such as Nepal; and thus, are an essential part of the health services (Sudhinaraset et al., 2013;
Ranjit, 2016). Generic features of why patients buy antibiotics OTC include poor accessibility, costs,
time, and low quality of services at formal health care centres. However, there are also specific reasons
and mechanisms why such a practice occurs that are rooted in the local social and cultural context.
In order to explore socio-cultural drivers a qualitative study was conducted among patients, drug
dispensers and clinicians between August to December 2019 in Eastern, Central, and Western Nepal
(Figure 1). A total of eight Focus Group Discussions (FGDs) and five Semi-Structured Interviews (SSIs)
were conducted among patients who were attending the tertiary hospitals. Four FGDs and eleven SSIs
were conducted among clinicians and twelve SSIs were conducted among dispensers (BMJ Global
Health, under review).
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Figure 1: Study sites on various provinces in Nepal.

The main findings of this study are summarized in Figure 2, which shows the complexity and number
of interrelated factors of dispensing antibiotics in this Nepalese context.
Over the counter dispensing of antibiotics is a complex problem:
Facilitators of over-the-counter dispensing of antibiotics
Part of the reason why drug shops are popular in developing countries is due to their ease of
accessibility and lower costs. While drug shops serve as informal health services, their quality,
legitimacy and their competence can be questionable. Drug shops are often run by unqualified
professionals and may provide sub-optimal care to patients (Ansari, 2019; Bhuvan, Alrasheedy, and
Ibrahim, 2013). These limitations and disadvantages were in fact well-articulated to us by the clinicians
and the dispensers themselves. They expressed concerns around the competence of (their) dispensers,
and also questioned their legitimacy (e.g. using someone else’s licence).
Commercial incentives and lack of accountability
Drug dispensers in general may be less immersed in the clinical care when dispensing antibiotics to
clients, offering services like a retail transaction. For instance, dispensers do not ask patients for followups, since they may be driven by the economic incentives and lack adequate competence to deal with
the poor outcomes. Rather, they typically instruct patients to visit doctors if their illnesses are not
cured by the medicine provided. This practice seems to offer a safety net for dispensers to avoid
accountability for any poor outcomes related to the medicines sold. At the same time, if these patients
do get better, they would gain easy goodwill and return clientele.
Also, OTC visits at drug shops seem to be brief. Patients simply expect to get what they need in a short
period of time. Many come with past medicine strips or blisters, old prescriptions, name of the
medicines, and symptoms as hints to get the exact type of drugs that they were expecting rather than
for clinical care. We found that a major incentive for patients was saving cost of visiting the hospitals,
particularly related to medical assessments. Although visiting the drug shops at first sight does seem
to save them cost, as patients can obviously appreciate that they do not have to spend money on
investigations, they may buy unnecessarily expensive and advanced antibiotics.
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Figure 2: Summary of factors affecting OTC use of antimicrobials in Nepal.

Easy loopholes in policies
Nepalese policies concerning the sale of antimicrobials, such as requirement of prescriptions and
regulation, are not well developed. Although policy does seem to encourage cautious use of antibiotics
(based on the judgement of a clinician), there were easy loopholes for drug dispensers to evade
regulations in their practice. Drugs stores in Nepal are categorized to regulate its dispensing and
prescription ability. Both category ‘A’ (Narcotics and poisonous drugs) and category ‘B’ (antimicrobials
and hormones) can only be prescribed by a doctor and dispensed by a licenced
pharmacist/professional. While category ‘A’ drugs need explicit records of their sell, category ‘B’ drugs
do not require a record. So, in practice, specifically for category ‘B’ (antimicrobials), there is no need
of prescription because they are not obliged to keep a record of the sales.
Low awareness of AMR among clients and patients
While the issue of OTC antibiotic dispensing is recognized to be a major problem due to its propensity
to trigger resistance, antimicrobial resistance (AMR) was poorly understood by most of the patients in
this study. Lack of knowledge about antibiotics and the meaning and consequences of AMR are major
problems. Patients had no idea what ‘antibiotics’ were and while few made guesses, others perceived
that they were highly potent medications (‘hard medicine’) against the diseases. Dispensers, while they
58

were familiar with the antibiotics and was part of their routine sell, also could not provide details on
how antimicrobial resistance developed. Only a few of them could make tangential explanation about
antibiotics losing effectiveness due to AMR.
Points of discussion
• Limiting access to antibiotics?
o A complex issue in dealing with policy related to antibiotic dispensing is related to the
embeddedness of the drug shops in the existing health system in Nepal. If antibiotics are
not allowed for sale anymore in OTC informal drug shops, patients with simple infectious
diseases may die since they have no other affordable route to care. Yet if antibiotics are
allowed to be dispensed, the inappropriate and sub-optimal use of antibiotics poses
catastrophic consequences, i.e. AMR. This is a familiar dilemma scientists and policymakers
are grappling with and this further attests to a complexity of resolving the inappropriate
use of antibiotics, particularly in developing countries.
• The role of social sciences?
o In contrast to mono-disciplinary research where prevalence of multi-drug resistant
antibiotics in an ICU setting may be presented as alarming finding, social sciences studies
are critical in unmasking the socio-cultural context in which OTC happens and how it occurs
under various circumstances. Such an exploration allows to disentangle how local social
and cultural context contribute to OTC sale of antimicrobials. For example, in this study,
we learned that the sale of antimicrobials was incentivized by commercial interests of
dispensers, patients’ demands, lack of knowledge on AMR, and relatively weak policies
among other factors.
Pedagogical notes
• Students can discuss as a result of this study the implication of the recent inclusion of the social
sciences in AMR research. What is unique about this approach? Why is it important? How does
it help formulate recommendations for change?
• Students also can use the case study to look at how to solve the problems at the policy side. A
main goal is to show how policies addressing over the counter use of antibiotics and AMR
should come with a multi-pronged approach, including improving health infrastructure, and
careful stakeholder mapping. For instance, it can start from triggering the political will to
reform the health policy and move down the chain to addressing the barriers of patients in
attending formal health care services.
• Discuss how community and stakeholder engagement may be a critical element when
embracing multi-disciplinary approaches to increase awareness, advocacy, and actions
towards AMR.
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Case study: Why context and culture matter in antibiotic prescribing

WHO antibiotic awareness poster in Thiruvananthapuram Government Medical College Hospital, Kerala. (photo by Esmita Charani ©)

Author
Esmita Charani PhD MSc MPharm - Lead Research Pharmacist at NIHR Health Protection Research Unit,
Healthcare Associated Infections and Antimicrobial Resistance of the Imperial College London
Introduction
This case study reflects the outcomes of an in-depth ethnographic investigation on the influence of
culture across the medical and surgical specialties on antibiotic prescribing behaviours in one hospital
in London. Using ethnography and face to face interviews provided fresh perspectives on how culture
and team dynamics influence antibiotic decision making across different healthcare settings and
specialties. This animation summarises the findings of our study which opened opportunities for us to
further investigate antibiotic use across surgical pathways in different settings. This ethnographic
investigation coincided with a larger programme of studies investigating the influence of culture and
team dynamics on antibiotic prescribing behaviours across different healthcare economies and
cultures. This study took place in England, India, Norway, France, and Burkina Faso and investigates
the challenges that healthcare professionals face across different resource settings when optimising
antibiotic use in hospitals.
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Identified problem
Interviews with stakeholders in 49 hospitals across 5 countries showed that optimising antibiotic use
in surgery is seen as a challenge across the different professions and countries. This is reflected in the
quotes below:
“The problem with the surgical approach is that daily input is required. It gives us opportunity as
infection specialists to build rapport with the junior doctors and nurses in the surgical teams but the
surgeons don’t care about that. Infections in surgery are usually healthcare acquired, and so the
surgical teams are happy for us to manage the infections for them. What I would like to see is the
surgeons taking more responsibility for the infections.” Infection specialist – France
“People find it difficult to question the surgeons, and they also find it difficult to argue [with them], so
this has come up a lot …that even if the therapy may not be appropriate, and there may not be any
evidence of infection but the patient’s improving, how can they argue against that?” Infection specialist
– England
“I think there is huge irrational antibiotic use in surgery, because I find most surgeons feel it is my
patient which is at stake so I must treat him irrespective of cost or whatever stakes that are there, I
really don’t care about tomorrow. It’s just like global warming, isn’t it? Like let me use it now, I don’t
know if this is going to come a million years later, we don’t realise that some of those effects are for
our children.” Surgeon – India
Aiming to describe and share the findings of the qualitative research with a wider community of
people, we developed an animation. Using an animation as a platform to share the study findings was
an exercise in highlighting the gaps in the language that we use to discuss antimicrobial resistance. This
is critical, as even amongst healthcare professionals the concept of antimicrobial stewardship may not
be well recognised. Whilst presenting our research to an audience of surgeons in Jaipur, India, only
three out of the 40 individuals in the room had heard of the term antimicrobial stewardship. Therefore,
in the animation we refrained from using such terms, trying instead to describe the problem through
simpler language.
Proposed interventions
Throughout our research we have always had much interest in the qualitative approach to study
decision-making across surgical and medical teams, and different healthcare professionals in different
countries. The doctors, surgeons, pharmacists, and nurses have much to say about their experiences
with antibiotic prescribing practices across different specialties, sharing with us the different
challenges and resource limitations that they face. Despite the differences in workforce capacity,
financial resources, and infrastructure across all the participating countries, a conscious effort is being
made to improve antibiotic use in hospitals and to prevent infections. The interventions employed are
diverse and include removing shoes before entering intensive care units (India – see picture below), or
providing a standard uniform for all staff to wear in clinical areas (Norway), or develop local antibiotic
prescribing policies (England). We set out to investigate the influence of different cultures across these
countries on clinical practices. We found however, that culture can also be influential across
professional and specialty boundaries.
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Visitor and staff shoes outside the adult intensive care unit of the Amrita Institute of Medical Sciences, Kochi, Kerala. (Photo by
Esmita Charani ©)

Despite the availability of evidence-based guidelines and policy, anecdotally and historically, surgeons
are considered the most difficult to reach specialty when it comes to infection management and
antibiotic use. While guidelines and recommendations provide a road map to how and what needs to
be done, they do not always address the complexity that is inherent in healthcare. Different healthcare
professionals and teams are often working to different policies, targets, and end goals. It is important
therefore to understand and accept that there are no universal solutions to the challenges
encountered in complex healthcare systems. Culture is about the shared norms, values, and
assumptions amongst groups of people and a better understanding of culture can help explain
healthcare behaviours in the context in which they are observed. Our social science focused research
has identified that non-interference with the prescribing decisions of others, acceptance of noncompliance to policy and hierarchy of prescribing whereby junior doctors prescribe are the overriding
characteristic of antibiotic prescribing in hospitals. It is the senior members of the team, however, who
decide what is to be prescribed for patients. Understanding culture and context is highly relevant when
trying to understand how and why interventions and policies fail to be implemented as expected.
Conclusion
Through investigating antibiotic prescribing across surgical teams using intensive direct observations
in England and India, we have identified that antibiotic management in surgery is complex. This is not
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because there is less attention to infection management in surgical teams, but rather because of the
different way in which surgical teams prioritise the care of their patients. Antibiotic prescribing in
surgery is driven by a need to prevent infections following a surgical intervention. The surgical teams
are divided between the very different environments of the operating theatre, outpatient clinics and
inpatient wards. This dynamic is universal for surgical teams anywhere in the world. This requirement
to be in different places means that often antibiotic prescribing decisions are delegated to other
healthcare professionals. Additionally, effective antibiotic management is frustrated by diffusion of
responsibility. The surgical teams, also because of the nature of their schedules and divided teamwork,
are less likely to have the time to be able to engage with other healthcare professionals. What was
compelling was the common theme in the way that surgical teams operate across different countries
and settings. The findings allude to a common culture across medical practice that transcends
geographical boundaries and is entrenched in the medical training of healthcare professionals and how
patient care and well-being is prioritised across different specialties.
Further resources
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(2019). The differences in antibiotic decision-making between acute surgical and acute
medical teams: An ethnographic study of culture and team dynamics. Clinical Infectious
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• Charani, E. et al. (2019). Investigating cultural and contextual drivers of antimicrobial
stewardship across low-, middle- and high-income countries - A qualitative study. PLoS One
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Case Study: Antibiotic use in mandarin orchards in Thailand
Author
Thitima Urapeepathanapong – Society and Health Institute, the Ministry of Public Health, Thailand,
and The Antimicrobials in Society (AMIS) Project.
Introduction
Antibiotic use in plants has received relatively little attention, partly due to the small size of the sector
relative to other sectors (WHO 2015). In Thailand, antibiotic injection into mandarins has been brought
to attention by the disclosure of photos of syringes filling mandarin trunks in orchards through the
media in November 2018 (Thai PBS 2018). The story illustrated practices of orange growers in the north
of Thailand, the use of antibiotics in the plant sector meant for human use and led to concerns about
antimicrobial resistance among health professionals and others working on this issue. As the news was
widely spread at the time, it was creating a sense of fear amongst consumers of mandarins. Mandarins
were labelled as toxic fruits in some media outlets (Thaiger 2018). Meanwhile the growers were
reluctant to share about this practice due to fear of ban on usage. To attend this, we traced the
development of mandarin orchards and citrus greening disease in Thailand, visiting many of them in
different provinces to understand their practice.

Photo by @borderpharmacist

According to the growers, antibiotics were used to remedy Citrus Greening disease, a deadly disease
that led to a major decline of the citrus industry around the world. Antibiotics have also been used in
orange orchards in the USA, where growers in Florida state were allowed to spray antibiotic solution
to protect their crops. However, their efficiency and mechanism are still debatable (McKenna 2019).
Despite the lack of investigation of the properties and toxicity of the antibiotics used, the mandarin
growers in Thailand feel obliged to inject their trees due to the precarious circumstances. In Thailand
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the notion of citrus greening disease has been inextricably intertwined with international communities
in many aspects, since the coming of researchers of the Food and Agriculture Organization (FAO) in
1970s, and growers' experience with the disease for decades, as will be outlined below.

Farmer showing his equipment. Photo by Thitima Urapeepathanapong

Spread and impact of citrus greening disease
Citrus greening disease is a disease of rutaceous (citrus) plants, which are widely planted all over
Thailand. Sweet orange and mandarin are more severely damaged by the disease compared to other
species. Although less susceptible, the Mexican lime (Citrus aurantifolia), and the ’Dok Kaew’ Murraya
paniculata are also host to the disease, which poses a problem since they are both common in Thailand
(Bové and Garnier, 1984; Coletta-Filho et al. 2004).
During the late 1960s-1970s when orange orchards were destroyed by the Citrus Greening disease,
international organizations had already begun working jointly with the Department of Agriculture of
Thailand (DOA) to address other pest problems. In 1969, the Pesticide Research Branch of the DOA was
supported by a UNDP/FAO Programme for Strengthening Plant Protection Services. To cure the
disease, the DOA suggested treatments that take into account psylla distribution, natural barriers and
exclusionary domestic quarantines, and the use of a tolerant variety (Schwarz, Knorr, and Prommintra
1973). However, due to the limited spread of the disease, at the time, most growers were not very
involved.
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The disease spread rapidly in the late 1990s to early 2000 in Rangsit, Pathumthani province. Rangsit
hosted a major orange production, since growers relocated from Bang Mod to Bangkok due to drought,
flood and saline intrusion, and subsequently vastly expanded cultivated areas with intensive
production. The disease also spread because the government encouraged farmers to expand their
plantation, and in response to a tropical storm destroyed half of the citrus trees in Rangsit, rapidly
distributed grafting stems from various sources to the growers. The spread of the disease further
increased due to cross-contamination between orchards, industrial farming and the relocation of
farmers to other provinces. As a result of infected scions (a detached living portion of the plant, such
as a bud or shoot), which were brought in without detecting the pathogen, not more than five years
later the same infection cycle occurred again. Consequently, a majority of growers repeatedly lost
money. Due to massive investments in production, the unpredictable citrus greening crisis really
frustrated growers who experienced major difficulty and financial loss in the first and second disease
outbreak.
Antibiotics: Not an option, but a necessity
In general, growers are unable to detect the disease because Candidatus Liberibacter asiaticus (CLas)
exists in its tissue (phloem). The symptoms are only visible when the pathogen is already distributed
through roots and leaves. The growers, in general, are unable to conduct a diagnosis through
laboratory (PCR) testing planting. Most growers know that to prevent citrus greening disease, they
should cultivate pathogen-free scion and use alcohol to clean scissors before cutting trunks. But this is
not a very practical solution.
Thai growers learned to use antibiotics from a university plant pathologist, who conducted her studies
of antibiotic trunk injection in 2004-2005. When she realized many growers replicated her experiments
and began trying by themselves, she disseminated a manual. During the early years, after using 20-40
syringes per tree for a while, farmers increased the quantity of the antibiotics while also adapting to
PVC pipes to save time and labour. Moreover, they not only injected directly into the trunks, as was
the instruction, but also targeted branches.
Since the notion of antibiotics injection spread out to all orange growers, yields have steadily increased
overall. The farmers explained how the orchards were ‘reborn’ via ampicillin: a thin and weak trunk
became a strong stem, a pale and yellow leaf returned to a fresh green, a bruised and black fruit
became a bright orange.
Since growers whose orchards were hit by citrus greening disease more than once, and lost large
investments, they ultimately have relied on antibiotics injection. Most growers depend on antibiotics
as prevention. It was believed unless they used antibiotics, fruits would fall in harvesting time and crops
would be spoiled. They have never fallen since the injection. In addition, most growers treated
antibiotics as human medicine, which are safe to use.
However, the regulation of injections is still problematic. Agricultural law only prohibits the use of
chemicals that are on the list of hazardous substances, while ampicillin and streptomycin are not on
this list. In addition, the law on public health and medicines only prohibits illegal sale of antibiotics, not
the use. So, this also does not address how or whether antibiotics can be used in plants. While the
issue is mentioned in the NAP in agricultural part, no elaborative plans exist as of yet to deal with this.
Consequently, for mandarin growers, using antibiotics is their rational choice, for continuing their lives.
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Conclusion
In conclusion, this case study has shown the complexity of antibiotic use in the agricultural sector,
which requires multiple approaches to understand instead of ‘blame and shame’ as behavioral
practice. With a social science approach, it helps us clarify the rationale of these growers’ practices,
which intertwine with economic, legal, and environmental perspectives.
Points of discussion
• Why do you think citizens were so shocked when they learned about the injections in
mandarins?
• Do you think mandarin growers are to blame for their choice to use antibiotics?
• What policy strategies would be necessary to solve the use of antibiotics among these
growers?
Pedagogical notes
• Do students even think about the plant sector when they think of AMR? You could start this
case study by first asking students to list all sectors affected and see how many names
agriculture, and within that how many even think of citrus plants.
• It’s important here to have students understand the ecological history which leads people to
take on certain practices. In this case, the grower’s use of antibiotics is a response to several
major disease outbreaks and large financial losses and a lack of efficient traditional methods
to respond this. Antibiotics are an easy way out. This links to the idea of antibiotics as an
infrastructural problem (Chandler).
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Case Study: Making it easier to farm better: a FAO framework to improve
poultry farming practices through experiential learning and behavioural
science

A layer poultry farmer in Kenya feeds her flock (photo by Luis Tato, FAO © 2019).
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Context: AMR and AMR in Africa
The challenges of AMR are particularly striking in Africa and other low- and middle-income countries
(LMICs). Burdens of infectious disease, those capable of developing resistance, remain high in both
people and livestock. In addition, large segments of populations within Africa maintain livelihoods that
result in frequent interactions between people and livestock, risking the transmission of resistance
between animals and people. Indeed, genotypic studies in Africa provide evidence for the transmission
of AMR across people, animals and the environment (Afema et al., 2016; Guenther et al., 2011;
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Katakweba et al., 2015). Consequently, AMR is expected to have profound public health impacts and
downstream impacts on economic productivity throughout Africa and other low- and middle-income
regions (Jonas, et al., 2017; O’Neil, 2016).
Assessment of these potential impacts, however, is constrained by a lack of data. Compared to highincome countries, limited data exist on patterns of AMR and antimicrobial use (AMU) in public or
animal health. In the animal health sector, studies generally find that farmers administer antimicrobials
themselves, mostly without prescriptions or input from animal health professionals, and engage in
other non-prudent practices, such as not observing antimicrobial withdrawal periods (Auta et al., 2018;
Caudell et al., 2017, 2020; Johnson et al., 2019; Ojo et al., 2016), the period of time before slaughter
when treatments for the animal must cease in order to effectively eliminate them from the animal's
system.
Even when the AMR and AMU picture becomes clearer, Africa will continue to face difficulties in
addressing AMR and non-prudent AMU. The combined realities of underfunded public and veterinary
healthcare systems and limited regulatory capacities in most African contexts constrain efforts to
promote prudent antimicrobial use and control of AMR (Bebell & Muiru, 2014; Cox et al., 2017; Founou
et al., 2016; Okeke et al., 2005). Under resourced regulatory authorities (e.g., national medicines
regulatory authorities, food safety departments) render national regulations, such as laws mandating
prescriptions for antimicrobials or regulations on antimicrobial residues, difficult to enforce and this
(i.e. inability to regulate residues) can have a significant impact on trade (Okeke et al., 2005).
Improving poultry farming practices through experiential learning and behavioural science
The gap between knowledge and behaviour
Every morning, Margaret Wanjiku checks on her flock of layer chickens hoping to find many eggs. To
Margaret and her family, every egg counts. Egg sales put food on the table and pay school fees.
However, Margaret’s ability to make a living off her birds is being threatened by rising production costs.
Profit margins are dwindling due to uncertainties in the supply of day-old chicks and increasing prices
for poultry feeds. Margaret’s egg cooperative is often undercut by competition from neighbouring
countries.
Faced with growing economic and social pressures, Margaret feels forced to abandon certain farming
practices that she learned during a training provided by her local animal health worker. She knows that
the footbath at the door of the poultry house must be kept filled with clean disinfectant solution.
However, the high costs of regularly refilling the footbath mean it often remains dirty. She also knows
that her birds should be vaccinated against certain diseases, but instead she waits to hear about
disease outbreaks before spending money. If her birds get sick, she gives them antibiotics, which are
easier to access at local drug shops. While knowing she should get a prescription, she notices that most
other farmers in her community buy drugs without prescriptions and administer them without
veterinary advice. She struggles to justify paying the veterinarian for a visit or the lab for a diagnosis
when no one else seems to pay these costs.
Margaret’s behavioural responses to the pressures of livestock production hold serious consequences
for the emergence and transmission of antimicrobial resistance. The gap between what Margaret
“knows” and how she “behaves” represents a recurrent finding in intervention research. In a study
across five African countries (Ghana, Kenya, Tanzania, Zambia, and Zimbabwe) we and our colleagues
at the Food and Agriculture Organization of the United Nations (FAO) found that most farmers are
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aware of best practices, including the importance of footbaths, getting advice from trained
veterinarians, and observing withdrawal period from antibiotics (i.e., the time it takes for antibiotic
residues to leave animal products) (Caudell et al., 2020). Despite this awareness, many, like Margaret,
do not employ these best practices. Indeed, we found that whether a farmer observed prudent
practices (i.e., having a footbath, calling a veterinarian, observing withdrawal periods) was not
significantly related to their knowledge and attitudes on AMU and AMR, with the exception of broiler
farmers in Zambia (see Table 1 below). In short, those who knew the most about AMR and the need
for prudent AMU were no more likely to engage in prudent AMU and AMR-related practices.
Sample
Ghana
Kenya
Tanzania
Zambia
Zimbabwe

Attitude score
Practice score
Attitude score

Knowledge
score
0.29**
0.03
0.34**

Attitude
score
1.00
0.04
1.00

Practice score
Attitude score
Practice score
Attitude score
Practice score
Attitude score

-0.19
0.22**
-0.10
0.38***
0.21**
0.21***

0.08
1.00
-0.15*
1.00
0.21**
1.00

Practice score

0.10

0.11

N
110
76
195
198
288

*** p<0.001, ** p<0.01, * p<0.05, + p<0.10
Table 1. Pearson’s Correlation between KAP measures across and within countries.
Non-significant associations are indicated with red test. Further details on development of knowledge, attitude, and practice scores
can be found in Caudell et al 2020.

Closing the gap using experiential learning and behavioural science
Theories of change and models of behaviour have traditionally focused on rational, conscious, or
planned changes in behaviour as the result of attempts to maximize utility. However, research from
the social and behavioural sciences (including anthropology, behavioural economics, social psychology,
and neuroscience) has provided compelling evidence of the limitations of rational thought and
conscious decision making on actual behaviour change. Through applied social and behavioural
science, researchers study what drives behaviour in order to use those drivers to influence said
behaviour via rigorous scientific experimentation, analysis and iteration (Kahneman, 2011)
Moreover, behavioural scientists have identified several social and cognitive factors that help account
for the gap between knowledge and behaviour highlighted above. People are heavily influenced by
their social circle; they prefer to be part of the majority. When most farmers do not employ best
practices, this makes it naturally harder for an individual to choose new behaviours that would make
them the outlier (i.e. not part of the herd) (Cialdini et al., 2006).
Cognitive factors driving the gap between knowledge and behaviour include “hyperbolic discounting”
and “status quo bias”. Hyperbolic discounting refers to people preferring small gains today over larger
gains in the future (Loewenstein & Prelec, 1992). It can lead to farmers opting for cheaper solutions in
the immediate term even if they know investing in disease-resilient farming would reap higher rewards
in the long term. Status quo bias refers to the idea that it takes extra cognitive energy to choose a
behaviour that represents a significant change from past behaviours (Kahneman et al., 1991). People
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tend to keep doing what they have always done instead of finding new solutions. Therefore, if a way
of raising chickens or treating disease has always worked for a farmer, he/she is less open to trying a
new method.
At FAO we have been drawing upon behavioural sciences, including anthropology and behavioural
economics, to develop, design, and deploy interventions to limit AMR. We have conducted knowledge,
attitudes, and practices (KAP) surveys among farmers to document antimicrobial use and biosecurity
practices and then to identify the cultural, economic, and historical drivers of these practices. Results
from these surveys have been used to develop training curriculums for farmer field schools (FFSs) to
address AMR in Ghana, Kenya, Zambia, and Zimbabwe. FFSs gather 10–20 farmers on a demonstration
farm. Meeting on a weekly or biweekly basis across an entire production period (e.g., 6–8 months for
layer chickens), farmers analyse their production ecosystems, identify present and emerging problems
and design and experiment with good practices and new farming techniques through experiential
learning. This learn-by-doing approach is also strengthened by FAO’s application of insights from
behavioural economics to the FFS model using the Easy, Attractive, Social, and Timely (EAST)
framework (Behavioural Insights Team, 2014).
Conclusion
As with other LMIC regions, Africa faces serious health and economic threats from AMR. Given
enforcement of top-down solutions (e.g., antimicrobial regulations) will remain difficult, bottom-up
interventions targeted at the farm-level will be important in promoting prudent AMU and other
practices to limit the emergence and transmission of AMR. In promoting these behavioural changes,
conventional awareness raising strategies, those based upon the assumption that ‘filling’ gaps in
knowledge will produce behavioural change, are likely to prove ineffective given structural and
economic constraints often play a more important role in patterning behaviour than knowledge
deficits. In addition, a lack of data on the drivers of AMU and AMR in many African contexts hampers
the development of behavioural change interventions. To overcome these challenges will require novel
and creative methods to promote changes in behaviour and further changes in the social and structural
contexts in which these behaviours occur. For example, while behavioural insights may help to
promote biosecurity practices, the long-term sustainability of these practices will ultimately be decided
by social pressures that encourage such practices (e.g., fellow farmers who also follow these practices)
and a business environment that rewards these practices (e.g., farmers getting a better price for their
products if maintaining a certain level of biosecurity on their farms). Here, we have discussed our
approach that uses results of KAP surveys and insights from behavioural economics to design FFS that
allow farmers opportunities to modify their practices in ways that reduce the emergence and selection
of AMR and increase farm productivity and profits.
Points of discussion
• Reflect upon how to apply the EAST framework’s four principles to a specific case study of
particular interest to the students. Think of concrete ways under each of the principles to
facilitate behavioural change in a practical manner:
1. Make it Easy:
o Make an option the default to make it more likely to be adopted.
o Reduce the effort required to perform an action to increase uptake.
2. Make it Attractive:
o Draw attention to a behaviour (e.g., with colours) to make it more palatable.
o Make incentives enjoyable (e.g., lotteries) to boost compliance.
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3. Make it Social:
o Describe what most people do to encourage others to follow.
o Use public commitments to make follow through more likely.
4. Make it Timely:
o Prompt people to change when they are most receptive.
o Ensure immediate costs do not outweigh immediate benefits.
o Work with stakeholders to plan for change.
Discuss how in the specific case of the Farmer Field Schools (FFSs) intervention the EAST
framework could be operationalized.
Think about the limitations of conventional awareness raising strategies; do you think the
emphasis on rational choice is valid in your experience?
Discuss with the students whether they can describe examples of “hyperbolic discounting”
and/or “status quo bias” from within their own personal or professional lives.

Pedagogical notes
• Traditional behavioural change interventions have at their roots a focus on individual
behaviour in social context and emphasize the idea of rational choice. This approach has been
effective in certain circumstances (e.g. in an educational setting where learners are intrinsically
motivated to acquire new knowledge and inform new behaviours). However, the underlying
discourse tends to move blame towards the individual, Margaret in this case, and away from
the context (e.g., structural or system issues). Allow students to think of ways to manage these
challenges, and to contemplate to what extent they see contextual social forces at play.
• The EAST framework provides a good summary of options, which it delineates into four
categories of behavioural insights within which practitioners can analyse behavioural barriers
and create behaviour change interventions. Students can find ways to apply the EAST
framework to their own cases, and broaden it also into other behavioural change frameworks,
such as the:
o BASIC Toolkit (Hansen, 2019),
o Behavioural Change Wheel (Michie et al., 2011),
o Communication for behavioural impact toolkit (WHO, 2012),
o D.R.I.V.E framework (Emmerling, 2018),
o Theory of Planned Behaviour (Madden et al., 1992), and
o Self-efficacy model (Bandura, 1986).
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Case Study: Community-produced films to understand AMR in Nepal

Participants reflect on how their local challenges relate to the WHO Global Guidance on AMR (photo by CE4AMR and HERD
International © 2019).

Authors
• Dr Jessica Mitchel – Post-doctoral research fellow University of Leeds
• Professor Paul Cooke – Professor of World Cinema and Digital Cultures, University of Leeds
• Dr Rebecca King – Associate Professor of Global Health, University of Leeds
Context
AMR in Nepal
The WHO Global Action Plan on AMR predicts that developing countries such as Nepal are set to bear
the highest burden of drug resistant infections in the coming 30 years. This is due to a combination of
factors including population growth, poor water, and sanitation services (WASH), and unequal access
to healthcare. Nepal has seen huge population growth in the past 20 years putting pressure on
healthcare, sewerage, and food production sectors. The infrastructure of the country lags
behind its population boom with particular pressure on agricultural industries to provide for this
growing number of people. Additionally, crowded settlements, a predominantly rural population,
recent natural disasters, and poor sanitation mean Nepal has a higher prevalence of common diseases
(gastrointestinal issues, intestinal parasites, leprosy, and TB) than other South-East Asian
countries. Antimicrobial usage to treat these and other ailments is not always regulated by healthcare
providers. In combination these issues mean antimicrobial usage is liberal, for example antibiotics may
be used to treat simple respiratory symptoms in humans or used for growth promotion in livestock.
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Combined with improper storage and disposal of antimicrobials, these issues are fuelling AMR in both
urban and rural regions of Nepal.
The Nepali National Action Plan on AMR identifies clear targets for 2020 and 2025 yet ownership of
these remains unclear. The healthcare sector poses many challenges as antimicrobials are routinely
available without prescription; courses of drugs may not be finished, and surplus drugs are often stored
and used in later self-medication. Agricultural policy is changing with recommendations to avoid the
use on non-therapeutic antimicrobials within the food chain yet estimates of compliance with these
recommendations are currently unclear. Within the WASH sector, progress has been made to ensure
running water is available nationally, but a large proportion of the population does not have access to
proper sanitation. Finally, a growing bank of academic studies (Charoenboon et al., 2019; Haenssgen
et al., 2018) are revealing that knowledge, attitudes, and practice (KAP) toward AMR are limited in
both the general public and health care workers. Public engagement with AMR is considered important
at policy-level yet there is a lack of strategic planning to push incentives into action.
Behavioural Change: A participatory video approach
In 2018-19 the University of Leeds and HERD International (a health research organisation in Nepal)
were awarded funding to explore AMR from the UK Arts and Humanities and Medical Research
Councils. The team used a Participatory Video (PV) approach to better understand the contextual
challenges around AMR in the Kathmandu region of Nepal. Over the course of a week-long workshop,
a small group of community participants were introduced to the key issues in AMR, as set out in the
WHO guidelines, via a number of arts-based interactive exercises designed to allow them to reflect
upon these issues from the perspective of their communities. Alongside this, the groups were also
given training in film production.
The workshops subsequently led to the production of two cycles of three films focused on engaging
with the issue of AMR from the perspective of their respective communities. Each film was
conceptualized as a stand-alone piece. However, they were also put together into two anthology films
in which each group also described the nature of the overall project, their approach to the production
process and how they wished to curate the films both to their local community and to regional and
national policy stakeholders. The overview of the project as well as the community produced films can
be found via the following link: https://www.youtube.com/watch?v=GBZCunEPD3U. For this case
study, please focus on the timeframe from 5:12 to 13:02 which shows the film ‘Behavioural Change’,
which is about an urban smallholder. The end of the film contains reflections on the PV process to
create societal change on antimicrobial misuse in Nepal.
Reflections upon community engagement endeavours and outcomes
Conflicting interests and behavioural change
In the film we learn of the competing pressures on a farmer (playing himself in the film) and the vet he
visits when a cow becomes ill. The decisions made within the film lead to the misuse of antibiotics and
are rooted in the fact that the people involved in decision-making do not have enough time to discuss
the situation properly. The farmer wants a course of antibiotics to treat a sick cow. Without diagnosing
the animal, the vet gives the farmer the drugs to administer himself. As a result, the cow does not
recover, and the vet is eventually called out to the farm to confirm the diagnosis and re-administer the
medication correctly. Ahead of this visit the farmer continues to drink and sell contaminated milk which
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the vet then questions him about. The vet advises him to discard milk until the cow is healthy again,
and until the antibiotic withdrawal period is over.
Equitable approach to knowledge creation
The film ultimately gives the quite generic message about the correct use of antibiotics, ensuring
medicine is properly prescribed and administered. However, despite his mistake, the farmer’s
experience is presented as valid. The pressures he faces are very real and the way he negotiates them
are very understandable. Moreover, the vet also must accept a level of culpability for the situation that
emerges in the film. He should not have allowed the farmer to treat the cow without supervision. Here
we see an example of why the larger project aims to develop an equitable approach to knowledge
creation pointing at the need for effective two-way dialogue between all the stakeholders involved.
The equitable nature of the PV approach can be recognised in the overall construction of the anthology
film which ends with a number of interviews with national and regional policy-makers. These
interviews, conducted on behalf of their respective communities by members of the HERD
international team, emphasize the need for good communication between policy-makers and
communities if the Nepali national AMR plan is to be effectively implemented. While it is clear that a
key emphasis in this ‘dialogue’, for policymakers, is for local communities to be better educated on the
topic of AMR, it is also clear that public education can only be effective if those in positions of power
are cognizant of the particular challenges faced by members of the community and that key messages
are communicated and contextualized in a way that makes sense to, and values, the everyday
experience of these communities.
Raising public awareness – clarifying context and local knowledges
When showcased at a local community event, this film (and the others included within the YouTube
link) elicited a positive reaction from community and government stakeholders. The audience were
impressed by the fact that people like them had made these films, that they had been able to step out
from their everyday lives and reflect upon these kinds of bigger issues. This made the films more
effective tools for communication. Or, as the Mayor of the region put it, the project was able
to ‘mobilize the local people’ both as producers and consumers of the films, thereby helping local
people to take ‘ownership’ of the issue. When reflecting on the project the participants who coproduced the films were particularly proud to have learnt about the WHO AMR guidance. However,
the audience at the showcasing events was interested in discussing the specific contextual factors at
work in the films and the need for these to be taken into account when people are looking to address
AMR – be that members of the community or policy-makers. Thus, the audience at the showcasing
events did not recognize the knowledge hierarchy we find at work in the feedback from participants
or in many other public health-related PV projects. Both the ‘official’ knowledge of the health care
experts and the local contextual knowledge presented by community participants were equally valued.
Finally, audience members also appreciated the interconnected nature of animal and human health,
such as expressed through the One Health approach
Points of discussion
• What are the socioeconomic factors one may need to consider when watching this scenario?
o The vet is clearly in a rush when the farmer initially visits him, possibly trying to
maximise his income through visiting more patients.
o The farmer continues to sell the milk whilst the cow is ill and on treatment because he
is dependent on the income. What are the income implications of prudent
antimicrobial use?
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AMR is a long-term rather than immediate concern. How can this lead to disengagement with
policy and prescribing practices?
o The farmer is clearly keen to find a quick and easy solution to the cow’s illness.
Unfortunately, we see that this approach backfires as he then needs to call the vet out
and purchase more medication. Following good antimicrobial practices in the first
place could have prevented the second veterinary consultation.
Consideration of gender roles:
o The role of the only woman in this film (the farmer’s wife) is minimal and generally to
be subservient to her husband. However, she is still involved in practices associated
with AMR such as the sale and preparation of milk products. How do you think gender
roles, and other intersectionality issues, impact upon the type of AMR
engagement/training needed?
PV as a strategy to tackle AMR:
o The showcasing participants felt that hearing messages from within their community
was meaningful and impactful. How could policy makers harness this impact to create
meaningful change on AMR behaviours?

Pedagogical notes
• Students may question the validity of this scenario considering Kathmandu is a major city. The
smallholding set-up depicted in this film is very common as many people will own
smallholdings on the outskirts or on family-members land. Smallholdings provide families with
meat but also a supplementary income from milk/eggs. As such, loosing income during
antimicrobial withdrawal periods is costly.
• It may be helpful to remind students of the One Health dynamics of AMR. The film highlighted
within the case study has an agriculture focus but the AMR challenges of antimicrobial misuse,
non-prescription drug sourcing and inappropriate dosage can be applied to human and
domestic animal health care too.
• If discussing the gender and intersectionality point, it is worth considering that Nepal is a
patriarchal society. Females are more likely to leave school earlier than males, this can lead to
lower levels of literacy in adult women, and this can impact on their working roles but also
their ability to engage with training and educational workshops and interventions.
• Students may wish to consider the benefits of using a creative approach such as PV rather than
traditional awareness raising strategies, such as posters or community meetings, to discuss
AMR. PV is a community-led approach and allows the community to define their own
relationship to the problem in hand (AMR in this case) rather than following the lead of
external experts.
• Policy makers may see PV as a useful approach to understanding local needs in relation to AMR
rather than relying on Global Guidance which is likely to have been developed in other
countries.
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Case Study: Should the cost of antimicrobial resistance be included in
economic evaluation studies?
Author
Dr Raymond Oppong, Associate Professor, Health Economics Unit, University of Birmingham.
Background
In economics, antimicrobial resistance has been considered to be a negative externality associated
with the use of antibiotics. Externalities occur when individuals engage in production or consumption
activities that affect others but none pay or receive compensation for those effects (Begg et al. 2020).
This implies that the current consumers of the antibiotics do not bear the full cost, but it is rather borne
by society as a whole through the reduction in the effectiveness of the antibiotics for all (Coast et al.
1996; Laxminarayan and Brown, 2001). In health care, economic evaluation is used to inform decisions
related to the allocation of scarce resources by comparing alternative courses of action in terms of
their costs and benefits (Drummond et al. 2015). However, not many economic evaluation studies
account for the cost of antimicrobial resistance due to the following reasons. First, some may consider
the cost to be too small due to uncertainty and time preference. Second, there are difficulties
associated with estimating the cost of antibiotic resistance. Third, there may not be any accurate
estimates for the cost of antibiotic resistance (Coast et al. 1996; Smith and Coast, 2013).
This case study assesses the impact of accounting for the cost of antimicrobial resistance by conducting
an economic evaluation alongside a randomised controlled trial which was aimed at assessing the
effectiveness of amoxicillin in patients with lower respiratory tract infections (Little et al. 2013). The
economic evaluation was conducted to estimate the cost-effectiveness of amoxicillin compared to
placebo following guidance from the National Institute for Health and Care Excellence (NICE) reference
case. (Oppong et al. 2016; NICE, 2013).
The approach to assessing the cost of antimicrobial resistance was as follows. First, the threshold cost
of antimicrobial resistance that would change the decision as to whether amoxicillin is cost-effective
or not, based on the NICE cost-effectiveness threshold* of £20,000 to £30,000 (€24,655 to €36,982)
per quality adjusted life year (QALY)** gained, was estimated (NICE, 2013). Second, possible values for
the cost of antibiotic resistance were obtained. A study estimated the total cost of antimicrobial
resistance to be $100 trillion over a 35-year period (O’Neill, 2014), which is equivalent to $2.8 trillion
annually. Third, estimates of the annual number of prescriptions were obtained; a study estimated
this at 7.3 billion globally (Van Boeckel et al., 2014). To estimate the annual cost per prescription, the
assumption that antibiotic prescribing is the main cause of antimicrobial resistance was made; then,
the cost of antimicrobial resistance was then divided by the annual number of prescriptions to obtain
a cost per antibiotic prescription. The resulting costs were then added to the trial cost for each patient
who received amoxicillin as well as those who had an antibiotic prescription, irrespective of whether
they were randomised to receive amoxicillin or placebo.

*The cost-effectiveness threshold is the maximum amount a decision-maker is willing to pay for a unit of health outcome. In the UK, The National Institute for
Health and Care Excellence (NICE) uses a threshold of between £20,000 and £30,000 per Quality Adjusted Life Year (QALY). QALY is a widely used measure of
health that combines length and quality of life to gauge whether an intervention is cost-effective or not.
**Quality Adjusted Life Years (QALYs): This is a measure of the state of health of a person or group in which the benefits, in terms of length of life, are adjusted
to reflect the quality of life. One quality-adjusted life year (QALY) is equal to 1 year of life in perfect health.
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Results
Without the inclusion of the cost of antibiotic resistance, the cost and QALY difference between
amoxicillin and placebo groups was €3.04 (£2.42) and 0.00037 respectively, and amoxicillin was
considered cost-effective with the resulting incremental cost-effectiveness ratio*** of €8,216 (£6,540)
per QALY gained, which is below the threshold of £20,000 to £30,000 (€24,655 to €36,982) per QALY
gained. The threshold for the cost of antimicrobial resistance was estimated at €6.08 (£4.98) for £20
000 per QALY threshold, and €10.64 (£8.68) for £30 000 per QALY. With the inclusion of the cost of
antimicrobial resistance, the difference in cost and QALYs between amoxicillin and placebo groups was
€269.04 (£218.25) and and 0.00037 respectively. The resulting incremental cost-effectiveness ratio
was €727 135 (£589 856) per QALY gained which is above the threshold of £20,000 to £30,000 (€24,655
to €36,982) per QALY gained. This suggests that amoxicillin is no longer cost-effective when the costs
associated with antimicrobial resistance were accounted for.
Discussion
Economists consider antimicrobial resistance as a negative externality and have pointed out that the
failure to incorporate antimicrobial resistance as a cost in economic evaluation studies may result in
bias. This case study highlights this issue by explicitly accounting for the cost of antimicrobial resistance
in the context of an economic evaluation alongside a randomised controlled trial comparing amoxicillin
with placebo in patients with acute cough/lower respiratory tract infections. The implication of the
study is that economic evaluations of interventions aimed at reducing antibiotic prescribing may result
in misleading conclusions if antibiotic resistance is not accounted for. It is therefore recommended that
interventions where antibiotics are used should include the cost of antimicrobial resistance. However,
there is the need for further research into better methods for estimating the true cost of antimicrobial
resistance.
***The incremental cost-effectiveness ratio is the cost per unit of benefit (The unit of benefit used in this study is the QALY). It is obtained by dividing the
difference in costs by the difference in benefits (QALYs) i.e. (Cost amoxicillin - cost placebo/ QALY amoxicillin - QALY placebo)

Pedagogical notes
- Students can discuss the concept of externalities and examples such as the effect of air
pollution can be used to help the understanding of the concepts. E.g. an industrial firm pollutes
the air through its activities but does not bear the full cost of the resultant pollution. The
effects/consequences of the population are borne by society as a whole.
Students can discuss issues related to antimicrobial resistance as a negative externality and
what the implication is for future generations. The aim here is to let students understand the
fact that all the costs associated with the consumption of antibiotics is not borne by the
consumer and the supplier of the antibiotic, but it is borne by society as a whole.
- Students can discuss issues related to what the true cost of antimicrobial resistance is. For
example, they can explore questions around what should be included in the costs and how this
should be estimated and quantified. Students should be able to discuss some of the challenges
that are associated with estimating the costs of antimicrobial resistance.
- Students should also discuss issues related to the consequences of ignoring the
externalities/costs associated with antimicrobial resistance. This issue can be discussed in
relation to the case study i.e. economic evaluation in healthcare. For example, economic
evaluation is aimed at helping society allocate scarce resources by giving an indication of the
options/alternatives that provides value for money. As a result, it is important to consider all
important costs when undertaking an economic evaluation. The results from the case study
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can be used to discuss the fact that sub-optimal resource allocation decisions might be made
if the costs associated with antimicrobial resistance is ignored.
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Case Study: Antibiotic Footprint as a tool for communicating AMR
Author
Direk Limmathurotsakul, Mahidol-Oxford Tropical Medicine Research Unit, Faculty of Tropical
Medicine, Mahidol University, Bangkok
Context
Many commonly used terms to raise awareness of antimicrobial resistance, such as ‘the war against
superbugs’, risk misleading people to request ‘new’ or ‘stronger’ antibiotics from their doctors or
pharmacists rather than addressing a fundamental issue: the misuse and overuse of antibiotics in
humans and animals. Simple measures regarding the antibiotic consumption are needed for mass
communication.
In this research, we describe the concept of ‘antibiotic footprint’ as a tool to communicate to the public
the magnitude of antibiotic use in humans and animals, and how it could support the reduction of
misuse and overuse of antibiotics. We highlight that people need to make appropriate changes in
behaviour that reduce their direct and indirect consumption of antibiotics. We developed the website
to communicate with lay people (https://www.antibioticfootprint.net). We recently developed an
antibiotic footprint individual calculator for people to compare their footprint with others, and
stimulate
the
thinking
about
reducing
overuse
of
antibiotics
(https://www.antibioticfootprint.net/calculator/)
Introduction
International health organizations encourage all countries to reduce their use of antibiotics in both
humans and animals to a minimum but limited public understanding of antibiotic resistance is a major
barrier to the reduction of inappropriate antibiotic use. Antibiotics are often inappropriately used to
treat viral infections in humans, including the common cold. A large number of people worldwide
incorrectly believe that antibiotics are effective for the common cold and influenza-like illnesses. A
recent study in the UK found that information about antibiotic resistance given to participants with
low awareness could, paradoxically, lead them to ask a doctor for antibiotics more often (Euro
Surveillance, 2018). Therefore, communication messages on antibiotic resistance should be simple,
and individuals need to be supported to understand that appropriate behaviour change is important
to them personally. In addition, antibiotics are used in large quantities in animal agriculture to maintain
animal health while improving hygiene of animals in the farm is considered costly and largely ignored.
Consumers are in a strong position to influence the use of antibiotics everywhere. But consumers are
poorly informed about existing use globally, which reduces the impetus for change.
Conceptualization of ‘Carbon footprint’ as a model for an ‘antibiotic footprint’
‘Antibiotic footprint’ has been proposed as a global tool for the public communication of the
magnitude of antibiotic use in humans, animals, and industry, which could build on the success of the
concept of ‘carbon footprint’ (Keen & Patrick, 2013). People need to use energy to live but using too
much energy has been driving climate change globally. Likewise, people and animals need antibiotics
if they are infected with bacteria. However, overuse and misuse of antibiotics in humans and animals
are fostering antibiotic-resistant bacteria and will increase the global number of human and animal
deaths they cause over time.
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As a carbon footprint measures the quantity of consumption (consumption footprint) converting to
the quantity of gaseous emissions (emission footprint) relevant to climate change and is associated
with activities such as automobile use, building heating and agriculture (Figure 1), an antibiotic
footprint can be used to attribute antibiotic consumption to different human activities. This includes
direct consumption of antibiotics at community and hospital levels, and indirect consumption, for
example via animals bred for food or unsanitary environmental conditions. Antibiotic footprint also
aligns with the concept of one health since antibiotic footprint considers antibiotic consumption in all
sectors, including human, animal and environmental health.

Figure 1. A conceptual figure for carbon footprint (left) and antibiotic footprint (right) (Source: Limmathurotsakul, D et al., 2019)

Simple measures of consumption are needed; carbon emissions are measured in units of
grams/kilograms/tons of carbon-dioxide and ‘antibiotic consumption’ could be measured in units of
grams/kilograms/tones of antibiotics as a total value, or per head of population. Currently, many
indicators are proposed and used for antibiotic consumption in human and animals, including the DDD
(defined daily dose) per 1,000 inhabitants per day and milligrams per Population Correction Unit (PCU).
DDD is a standard unit for pharmacists, and PCU is a standard unit for veterinarians. These terms were
created to support fair comparisons among different antibiotics and different animals included in the
calculation but are complex terms. Learning from carbon footprint, it is likely to be better to design the
public communication strategy around antibiotic consumption in simple terms of
grams/kilograms/tons of antibiotics.
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Potential uses of antibiotic footprint
Similar to carbon footprint, the antibiotic footprint of each country with official data could be
presented and compared (Figure 2). This information would inform both policy makers and the
community. For example, we might define a country’s antibiotic footprint as the total amount of
antibiotics consumed in that country. Antibiotic footprint could be estimated by combining the total
amount of antibiotics consumed by humans and animals in a given country (Figure 3).

Figure 2. Examples of antibiotic footprint by country (metric tons) in 2015 (Source: Limmathurotsakul, D et al., 2019)

Figure 3. Examples of antibiotic footprint per capita (grams per person) in 2015. (Source : Limmathurotsakul, D et al., 2019)

These figures (https://www.antibioticfooprint.net) can prompt people to ask, “How much antibiotics
are being used in countries without official data?”. It is worth noting that official data on antibiotic
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consumption in many low and middle-income countries (including India and China) are currently not
available.
Crude comparison of average consumption per capita could also prompt people to ask whether misuse
and overuse of antibiotics occur. For example, worked out as an average per head of population in
2015, a person living in the UK is directly consuming twice as much antibiotic as a person living in the
Netherlands (8.3 vs. 3.3 grams, respectively). Are antibiotics being overused in the UK at some level?
Can overuse of antibiotics be appropriately reduced? What health policies or cultural behaviours
explain the difference between these two countries?
An antibiotic footprint could also be calculated for individuals and support behaviour change
(https://www.antibioticfootprint.net/calculator) (Figure 4). As antibiotic use in humans varies by age,
gender, local culture, individual attitude toward taking antibiotics, etc., it would be informative to
compare ourselves to other people in our own as well as other countries. Similar to on-line calculators
for carbon footprint, on-line individual calculators for antibiotic footprint could provide information,
knowledge and recommendations about antibiotic consumption that could influence individual
behaviour change.

Figure 4. An example of antibiotic footprint individual calculator (Source: https://www.antibioticfootprint.net/calculator)

Conclusion
Other than concluding what the footprint can do and is, in a closing section, could you say a little bit
about the usage statistics of the calculator? Has there been any impact evaluations? How effective is
it, and how does it compare to traditional health communication instruments? Any ideas on how the
footprint has been received? Any plans for the future? Etc. All of these questions are more reflecting
on the success or barriers, opportunities or threats of the instrument.
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Points of discussion
- How should we communicate about antimicrobial resistance with friends, family members,
and all other peoples in the society effectively? Do you think the antibiotic footprint is an
effective tool for this? What are its possibilities and limitations?
- How should we communicate and make appropriate changes in behaviour that reduce their
direct and indirect consumption of antibiotics among people in both high-income countries
and low and middle-income countries globally? Can the antibiotic footprint help with this?
- What are potential barriers and facilitators of communication and behaviour changes using
the antibiotics footprint? How could we overcome those barriers and support those
facilitators?
Pedagogical notes
- It is recommended to have the students look at the calculator and do their personal
assessment to explore its functions. The trainer can also show the tool in class directly and
have students compare and contrast the data of their country of origin with other countries.
- Students can discuss their personal experience of communicating about antimicrobial
resistance with friends and family members, Would the toolkit have helped then communicate
better? Are there other digital tools thinkable that facilitate communication about AMR?
- Students can discuss what they perceive as barriers and facilitators of communication and
behaviour changes related to solving the problems of overuse of antibiotic use and discuss
how policy makers could improve communication and behaviour change related to the
problems of overuse of antibiotic.
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Case Study: Human-microbe travelling and risk profiling of refugees in AMR
screening
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Human-microbe travelling
The history of infectious diseases (IDs) can tell many stories of how microbes have been moving around
the globe following their human carriers. For example, Europeans are often described as those who
introduced smallpox, influenza and measles to the Americas (Crosby, 2003). Modern history provides
examples of cross-border infectious disease transmission through the globalised network of train and
plane travel routes, such examples can be SARS in 2002-2004, MERS in 2012, as well as SARS-CoV-2
since 2019, in which air-travellers have been often presented as the main global spreaders of infections
(Wald, 2007; Kraut, 1995). Looking at the air traffic in 2015 in Figure 1, it becomes clear how
interconnected the modern world is as each of the lines indicates the route between two different
parts of the world allowing the movements of people as well as their accompanying microbes. The
Figure 1. Air traffic from space in 2015. Image by the European Space Agency (ESA).

frequency, speed and challenges related to control of these movements have always been at the focus
of attention for public health and policy professionals aiming to secure national and international
health interests, leading to various measures of border control, screening of arriving travellers, and
quarantine (Kraut, 1995; Kenwick & Simmons, 2020).
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In the last decade, antimicrobial resistance (AMR) has been described as a threat that should be
understood in the context of international human mobility (Schwartz & Morris, 2018; Hassing et al,
2015). For instance, research from the Netherlands analysed how general travellers may acquire and
disseminate AMR from their travel destinations to the Netherlands (Arcilla et al., 2017; van Hattem et
al., 2016). These studies showed how travelling to certain regions is a risk for acquiring and carrying
AMR for up to 12 months after travellers’ return from the trip (see Figure 2). Another research
conducted by Finnish scholars analysed AMR dissemination by focusing on patients hospitalised abroad
and consequently treated in Finland (Khawaja et al., 2017). This study highlighted that such factors as
a travel destination, as well as interhospital transfer, duration of travel and antibiotic use, are
independent risk factors for AMR acquisition (See Figure 3).

Figure 2. The Figure is from Arcilla et al. (2017) and it shows percentages of Dutch travellers that acquired β-lactamase-producing
Enterobacteriaceae per subregion before returning to the Netherlands.

Figure 3 The Figure is from Khawaja et al (2017) and it illustrates the prevalence of multidrug-resistant bacteria carriage in returning
patients in Finland according to the geographic region of their prior hospitalization.

89

What to do in such a situation? Should all travellers be screened?
Archetypical strangers
Screening every traveller for potential infection or AMR is an unfeasible and ineffective measure for
infectious disease control (IDC) as it would cost a lot of money and would require special
infrastructures. Therefore, screening for AMR is often focused on specific risk groups, such as patients
who have been transferred from a hospital abroad, or people who have been previously diagnosed
with a resistant infection. However, when considering the classifications of risk groups for specific
health conditions, it is important to reflect upon the history of IDs generally, which demonstrated how
such classifications have been often intertwined with political, economic and social agendas,
stereotypes and biases. Examples can be found in the field of HIV/AIDS where “key populations” such
as LGBTI, people using drugs or sex workers have been portrayed as the main risk group for acquiring
the infection, or the Tuberculosis (TB) screening in high-income countries where measures have been
focused on migrant communities (Wald, 2007; Bashford, 2010).
The modern epidemiological focus on foreigners for IDC can be traced to the cholera epidemic in the
US in 1832, during which the Irish population was blamed for causing the infection, and the US bubonic
plague epidemic in 1900 when the blame was laid on the Chinese population (Kraut, 1995). To reflect
upon the recurring role of ‘foreigners’ in epidemiological thinking of IDs, Wald (2007) suggested the
concept of an ‘archetypical stranger’ - a ‘foreigner’ who is seen to carry and spread infection. Such
archetypical strangers, Wald argues, have been central figures in epidemiological thinking and
outbreak narratives presenting starting points of infection spread. For example, she explains how the
global spread of SARS in 2002 was associated with a Singapore flight attendant. Identifying and
controlling these ‘strangers’ have become the central aim of IDC and led to the creation of surveillance
and screening programs that try to identify potential infectious danger that is always presented as
coming from outside. Such focus has often led to the creation of discriminatory discourses and policies
that present diverse population groups as potential carriers of infections. These ideas have been used
as justifications to impose disease screening procedures, and sometimes limit people’s access to
certain territories (e.g., restricting movements of refugees and asylum seekers during the SARS-CoV-2
pandemic) (Lin & Yeoh, 2021; Macklin, 2020).
Risk profiling of refugees in AMR screening policy
Currently, the screening for certain resistant bacteria, such as Methicillin-resistant Staphylococcus
aureus (MRSA), is mostly done upon admission to a hospital and such screening is targeting specific
groups that are considered to be at high risk. For instance, in the Netherlands, such groups include
farmers and people living on farms, patients who have been transferred from a foreign hospital, and,
since 2017, people living in refugee facilities. Of these groups, the inclusion of refugees has been the
subject of considerable debate in Europe. Public health professionals argue that refugees from areas
with a high prevalence of MRSA should be seen as particularly risky (Heudorf et al., 2016; Reinheimer
et al., 2016). For example, since 2015, the Robert Koch Institute has recommended screening of all
refugees for multidrug-resistant organisms on hospital admission in Germany. Conversely, in Finland,
patients admitted to hospitals, who have been hospitalised abroad in the past year, are screened. It
remains unclear why in some countries refugees are singled out from other travellers and considered
to be particularly risky for AMR compared to other categories of travellers. The questions have been
raised and debated on the pages of the European journal Eurosurveillance, where scholars were
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concerned with the stigmatisation of refugees through their portrayal as risk groups for AMR (Walter
et al, 2016; Reinheimer et al, 2016)
To understand the rationale as well as the potential consequences of AMR screening of refugees in the
Netherlands, in 2016 the research team from Maastricht University conducted a study based on indepth interviews with public health doctors, public health nurses, microbiologists, as well as refugees
arriving in the Netherlands (Kamenshchikova et al., 2018). Interviews with diverse public health
professionals in the field of AMR as well as with refugees themselves have uncovered a net of complex
controversies that surround the decision to screen refugees for AMR in the Netherlands. Based on data
from microbiological studies, some professionals interviewed argued that refugees can be seen as
particularly risky for AMR as they often travel in crowded conditions with limited access to health
services. However, this was not a homogenous opinion. Other public health professionals, in particular
public health nurses, argued against the screening of refugees as they highlighted that such a decision
may cause unnecessary stigmatisation of a group, which is already socially vulnerable. At the same
time, during the interviews with refugees, some of the participants raised the question of
stigmatisation and questioned racist undertones of targeting refugees: ‘if AMR is such an important
problem, why are you only screening refugees? Why not offer this screening to every traveller?’
Based on these findings, several questions can be brought forward to be further discussed. Can
refugees be seen as at particular risk of acquiring AMR due to the circumstances of their travelling?
Does this justify thinking of refugees as a homogeneous group that is at risk of AMR, or should there
be distinctions between different groups of refugees depending on their departure country? What are
the lessons that were learned from the history of IDs generally on selective screening? What other
potential reasons exist for why refugees are singled out as a specific group of travellers? In most
European and North American countries, in the last decades, refugees have been the subject of health
screening, for instance for TB. Therefore, the practice of separating refugees from other travelling
groups has been embedded in public health thinking, policy regulations and physical infrastructures of
many countries – which means that refugees have already been institutionalised in public health policy
and practice, for instance, by being located and processed through specifically designated refugee
centres. Such institutionalisation of refugees has been debated and criticised by different scholars
pointing out the discriminatory and racist undertones of these practices (Kraut, 1995; Wald, 2007).
What it means to add an additional screening requirement to the population that has already been a
subject of public health scrutiny is a crucial point for understanding. It also illustrates the way in which
biomedical, social, and political processes can intertwine and co-shape each other.
Conclusion
The decision to screen or not to screen a specific population group is a complex process that should
not be based on biomedical risk assessments only. Categorising and separating refugees as a
particularly risky category of traveller may evoke stigmatising discourses of ‘foreign others’ (Brown &
Nettleton, 2017; Wald, 2007). Therefore, the question of AMR screening of specific population groups
such as refugees is not only a public health question, but it is also a social as well as an ethical question.
Should AMR risk categories be defined and narrowed down to be manageable for public health and
how? Should risk categories include those who have been at high-risk areas or those, who have been
hospitalised abroad? What arguments can be put forward for narrowing focus on specific travelling
groups?
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Points of discussion
● Critically evaluate public health reasoning for categorising refugees as a risk group for AMR.
How are people turned into risk groups?
● Discuss potential consequences of such categorising.
o Reflect on the notion of stigma.
● Discuss why and in what contexts refugees are understood as a homogeneous group. Is this
valid?
● Should people be systematically screened for, for example, MRSA? What ethical dilemmas
emerge if policies target ‘foreignness’ specifically? Reflect upon social and historical contexts
associating infectious diseases with ‘foreign others’.
Pedagogical notes
There are four core elements that you may draw students attention to:
● Let them look into the images and ask them how they can understand AMR in the context of
travelling? Have they ever heard that travelling can be considered to be a risk for AMR
acquisition? It is important to highlight this gap in the common understanding of AMR: it is
often associated with hospitals, with antibiotic use or with farming. However, as we travel from
one part of the world to another we come in contact with diverse environments, with which
we exchange our bacterial communities. Thus, travelling from the Netherlands to India, for
instance, you acquire a ‘fraction’ of the local bacterial environment. So first, it is important to
try to understand travelling in the context of AMR and show what role it may play in the
acquisition and dissemination of resistant bacteria.
● Focusing on refugees. Why are they singled out as a specific group of travellers? Here, of
course, different conditions in which refugees may travel can be discussed – crowded spaces,
lack of hygiene, limited access to health resources. But ask students, why are those conditions
in place for refugees? It is quite a difficult question, but it can be an interesting point of
discussion – when speaking about AMR among refugees, it is possible to speak about the
consequences of drastic travelling conditions, access to antibiotics and access to care. But
instead of problematising and addressing those social conditions to try to avoid AMR
development – addressing it as a social problem -- refugees are often defined as carriers of
AMR. Here it would be a good point to also highlight the importance of social science research
that tries to reflect on how and why refugees are ‘made’ vulnerable in the first place – what
infrastructures and systems are there or not there that put them at risk for acquiring and
spreading resistance bacteria.
● Screening of refugees and ethical dilemmas. When discussing the point of screening, there are
several arguments that the discussion can focus on:
o Why is the screening done on refugees and not business travellers? Where are these
categorisations coming from? Look again at Figures 2 and 3, especially the one from
Arcilla: only certain countries have colours there showing different risk levels (e.g.,
India) but no other countries (e.g. Netherlands and Canada). Why? Because often
microbiologists recruit their research participants through travel clinics, but not all
travellers go to travel clinics. It could be argued that this is a very practical
consideration for research, but it is important to understand, and it is crucial for
students to reflect upon how it impacts and shapes our perspectives towards risks and
risk groups. Something similar is happening with screening for refugees: if we start
screening every traveller it would cost too much money and would require building
special health infrastructures for this. What some people may argue is that refugees
are already an institutionalised group of travellers, there are already infrastructures
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and systems, for their screening for TB for instance, so adding one more screening for
this group can be seen as a practical solution. - it is crucial to discuss such arguments
in case they come up by pointing back to the discussion in the case about
discriminatory and racist logic of such suggestions. Targeting refugees as a risk group
because it is practically possible is a reproduction of discriminatory discourses and
their consequences.
o What are the ethical considerations? Is it ethically justifiable to screen refugees? What
are the potential consequences? Here the discussion can be focused on the concept
of stigma, and it should be discussed whether the screening of refugees can contribute
to the worsening of their current social position. Here again, different perspectives can
be taken: on the one hand, it can be argued that as refugees are presented by some
public health literature as at particular risk of carrying AMR, they may pose an
additional threat to public health of a country where they arrive, therefore they should
be screened for AMR. On the other hand, it can be argued that screening of refugees
can contribute to their stigmatisation in society as being ‘dangerous foreign others’,
thus harming their already vulnerable position. Let students discuss here, whether
there is a potential solution to this dilemma: should the focus be on potential public
health threats or should the focus be on preventing the potential stigmatisation of
refugees? Is it possible to combine the two aims?
● It would be good if students can discuss this case in a broader historical context of
understanding infectious diseases as foreign. Ask them if they heard about the cholera
epidemic in the US in 1832, during which the Irish population was blamed for causing the
infection, or the US bubonic plague epidemic in 1900 when the blame was laid on the Chinese
population (this was mentioned in the case). Or maybe students heard about the Typhoid Mary
- an Irish woman who was blamed for a typhoid epidemic in the US; or Gaëtan Dugas - a
Canadian flight attendant who was argued to ‘introduce’ AIDS in the US? The connection
between ‘foreign’ and infection can be traced in different historic understandings of epidemics
and pandemics. What are the consequences of such an understanding of diseases in the
context of the modern world, which is interconnected by train and plane networks? And what
do such historic contexts mean when speaking about AMR and the role of refugees in the
dissemination of resistant bacteria?
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Research assistant collecting antibiotic used data at the doctor’s station (published with permission)
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Context
Persistently high infectious disease burdens (Mboi et al., 2018), coupled with liberal antibiotic practices
and a fragile, decentralised health system makes Indonesia a hotspot for the development and spread
of antimicrobial resistance (AMR) (Coker et al., 2011; Zellweger et al., 2017). The limited available data,
mostly from Indonesian hospitals, have suggested high rates of drug-resistant infections (Parathon et
al., 2017) and high rates of empirical use of broad-spectrum antibiotics (Limato et al., 2021).
Antimicrobial stewardship (AMS) programmes aim to control antimicrobial use, and have been
associated with reducing hospital-acquired infections, unnecessary healthcare costs, and potentially
drug-resistant infections (Honda et al., 2017; Laundy, Gilchrist, & Whitney, 2016; Schuts et al., 2016).
However, AMS programs may jar with local constraints and practices and have been shown to have
limited traction when attempts to implement occur without adequate understanding of context (Rolfe
et al., 2021), societal values, shared practices, organisational cultures, and political contexts that shape
antibiotic practice (Broom et al., 2020).
Nationwide, AMS programmes in Indonesian hospitals were enforced as a national policy in 2015. This
policy requires all hospitals to form a hospital AMS team, implement an AMS programme, and perform
antibiotic use surveillance. Antibiotic consumption is evaluated using the Defined Daily Dose (DDD)
method, and appropriateness of antibiotic prescribing using Gyssens method (Ministry of Health
Republic of Indonesia, 2015). In 2018, the national hospital accreditation scheme included the
presence of an AMS programme as one of the core requirements to pass accreditation (Hospital
Accreditation Committee, 2017). Yet, Indonesian hospitals are at variable stages of AMS
implementation, due to limitations in resources, infrastructures and organisational cultures that
influence AMS strategies.
Through a research project called “Exploration of Antimicrobial Consumption to Identify Targets for
Quality Improvement in Indonesian Hospitals: a mixed-method study” (EXPLAIN study), we explored
the current practices, dynamics, and challenges of AMS implementation in Indonesian hospitals. In this
case study, we contrast some of the AMS challenges encountered in government-run (or public) versus
private-for-profit hospitals. For this case study we made use of qualitative data from 51 semistructured interviews conducted in 2 public and 3 private hospitals in Jakarta, Indonesia, between
January and October 2020. Participants included antibiotic prescribers from medical and surgical
departments, a clinical microbiologist, a clinical pharmacist, a hospital AMS leader/team member, a
hospital manager, a co-assistant (final year of medical student doing clinical rounds), and national AMS
stakeholders.
Overview of antimicrobial stewardship in Indonesian hospitals
All participant hospitals had an AMS team, developed or in progress of developing antibiotic guidelines,
and implemented AMS strategies, albeit at variable levels. Pre-prescription authorisation (PPA) was
performed in two public hospitals, and one of them also implemented post-prescription review and
feedback (PPRF) through weekly AMS rounds. All private hospitals are still at the early stage of AMS
implementation, including antibiotic guideline development and finding strategies to execute
antibiotic restriction in the face of oppositions from prescribers. All public hospitals and one private
receive patients who use national insurance scheme. Below are two scenarios in two different hospitals
showcasing different challenges in each respective setting.
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Different AMS challenges of two hospitals
Stewardship challenges encountered by a public teaching hospital
Stewardship strategies
Hospital A is a tertiary public teaching hospital that has around 750 inpatient beds. The AMS
programme has been running since 2016. The employed AMS strategy is antibiotic restriction or PPA.
The AMS team consists of doctors (consultants from medical and infectious diseases specialties),
clinical pharmacists and a clinical microbiologist/pathologist. Each day one of the AMS consultants
responds to prescribers’ requests for third line or restricted antibiotics (±5 to 10 per day).
Communication between AMS consultants is often performed through a nurse. The majority (90%) of
prescribers in this hospital reported that they do not have a dialogue with the AMS consultant, they
just receive the decision “approved” or “not approved.” Some consultants may give suggestions to
increase the antibiotic dose or to switch to a different, unrestricted antibiotic.
Culture test
The interviewed residents and consultants reported challenges in requesting cultures to guide
definitive antibiotic therapy in this hospital. There are some logistical challenges including stock out of
specimen containers, and in the weekends and national holidays and the laboratory is closed (the
samples cannot be processed and therefore, are not taken). In the emergency unit, the use of culture
tests is restricted to patients with sepsis (life-threatening organ dysfunction caused by a dysregulated
host response to infection, Singer et al., 2016). As mentioned by participants, the aim is to minimise
cost. Access to the culture results take around five days, and culture and sensitivity results are
unreliable, e.g., reporting contaminants or often come back negative, which contrasts with the severity
of the patient condition. A culture test is considered expensive (~USD 35 per sample), especially when
it is calculated within the cap of the national health insurance. Therefore, infectious patients without
sepsis usually receive empirical treatment, and a culture is requested only when a patient is not
improving during the admission.
Hospital infrastructure
Participating surgeons and residents in the surgery department expressed distrust of hospital
infrastructures i.e., sterility of operating theatre and in the management wards. These situations
encourage them to prescribe prolonged (i.e., 3-7 days) surgical antibiotic prophylaxis (SAP) even for
clean surgery. An additional 5 days of antibiotics post-operation is also prescribed, despite many
patients came back with surgical site infections post-discharge (despite the prolonged SAP) due to
suboptimal hygiene of the wound.
National health insurance
The majority (90%) of the patients in this hospital have national health insurance. A national drug
formulary for this scheme was released in 2014 and is updated every year, including the covered
antibiotics for different syndromes. Broad-spectrum antibiotics that are not listed in this formulary
and/or categorised as third line antibiotics can be released by a strict process of culture testing and
approval by the AMS team or hospital director which takes about 5 days. Prescribers and management
explained that this strict process is required because some restricted antibiotics are expensive, and
few are not reimbursed under this scheme.
Funding for stewardship programme
The AMS team and some prescribers perceived that the AMS programme is not fully endorsed and
supported by the hospital management despite the presence of hospital stewardship support letter.
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The funding available for the AMS programme is generally incidental. Mainly, when hospital
accreditation is approaching, the AMS programme is fully supported financially.
Stewardship challenges encountered by a private teaching hospital
Stewardship strategies
Hospital B is a private-for-profit secondary teaching hospital that comprises around 150 inpatient beds.
The AMS programme has just started in 2018, with a one-year interruption. Because the hospital
accreditation is approaching, the AMS team is pressurised to develop an AMS strategy to meet the
accreditation assessment. AMS team consists of infectious disease physicians, clinical pharmacist,
clinical microbiologist, nurse, and general physicians. A representative of hospital management is also
involved in the team. The first stewardship strategy is to develop hospital antibiotic guidelines for the
top 10 most common syndromes from each department. Next is to collect antibiotic use data using a
form when prescribers using broad-spectrum antibiotic. The aim is to track the compliance of the
guidelines. After a year, AMS team will analyse the data and provide feedback to prescribers. The AMS
team dropped the idea to implement a PPA strategy (similar to the one in hospital A), because there
was not enough manpower to provide antibiotic consultation 24/7. Besides, the hospital management
discouraged the AMS team to restrain specialists/consultants’ antibiotic use through PPA strategy.
Management expressed a concern that limiting their clinical decision can make them move their
practice to another hospital.
Culture test
The hospital microbiology laboratory is open 24/7, culture samples can be taken and ordered at any
time, and laboratory staff is always available. Based on hospital regulation, taking culture sample is
only compulsory for patients in the Intensive Care Unit (ICU). No prescribers mentioned any complains
about the reliability of the culture test result or any difficulty to request sample taking. For the
prescribers, the only challenge to take culture sample is its high cost (~USD 35 per sample), which often
makes patients and doctors opt to use the money for empirical treatment instead. Only when patients
are deteriorating and/or patients are admitted to the ICU a culture sample is requested.
National health insurance
This hospital does not participate in the national health insurance scheme. Patients have either private
health insurance or are self-paid. Prescribers did not feel their practices are limited by the national
insurance scheme drug formulary, hospital guidelines or antibiotic form because they can prescribe
any antibiotic, and all are dispensed. Few of them stated that they are customised and feel more
familiar to do the practices as they were taught as residents rather than following the hospital
guidelines.
Funding for stewardship programme
Funding for the AMS programme is incidental. Management mentioned that hospital financially
supports the AMS programme which includes sending the AMS team for stewardship training.
Conclusion
When looking at the two hospitals described above, challenges in AMS is context specific. In broader
spectrum it can be seen to be private or public sector structure. But different challenges can also occur
in different public sectors. Health system constraints, organisational culture, and infrastructure
barriers interplay in hospital AMS implementation. In the first hospital, the stewardship issue circles
around infrastructures (e.g., sterile operating theatre, culture test facilities), and competing interest of
fund allocation within the national health insurance capacity (diagnostic test versus treatment). While
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in second hospital, the prominent issue is the bargaining power between prescribers’ autonomy and
stewardship implementation that is seen to limit prescribers’ autonomy. Some studies proposed that
AMS implementation to embrace the social dimensions of antibiotic prescribing practice (Broom et al.,
2020; Cars et al., 2021). Stewardship strategies should be generated from the local hospital problem
assessment with a consideration of the local issues, culture, and resources to find the best possible
solution to the setting.
Points of discussion
• How would you compare and contrast the AMS issues between these two hospitals?
• Discuss different approaches to addressing the stewardship issues between these two
hospitals. What are the key points of attention?
• When a one size fits all AMS approach is discouraged, how then should AMS programs be
developed to take into account the local hospital context?
Pedagogical notes
• The public and private hospital settings are very different context of practice. Although this
text is not meant to be a thorough comparison, students could be encouraged to explore these
differences and relate them to AMS based on their own experience or further literature
research.
• From a social science perspective, participatory decision-making skills could be beneficial to
improve the power imbalance between the prescribers authority and the AMS program. This
could be reached by including all involved stakeholders in the design of the AMS program, so
that there is ownership by all parties.
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Case study: How can we engage publics in the prevention of antimicrobial
resistance?

News media interest 1990-2019 (source: Davis et al., 2020b).

Author
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Context
This case study comes from AMR: Science, Communications and Public Engagements (AMR-scapes),
based at Monash University in Melbourne, Australia. Global and national policy frameworks make
reference to the need to involve members of the general public in efforts to reduce antimicrobial
resistance, including close adherence to prescription guidelines for antibiotics. In addition, individuals
in Australia can access antibiotics on prescription and funded by the government at low cost
(Pharmaceutical Benefits Scheme, PBS), making antibiotic consumption highly regulated. Government
data shows that use of antibiotics has somewhat declined since 2016 and 2017, the first drop since the
1990s (ACSQHC, 2019). In 2017, 41.5% of the population was dispensed an antibiotic under the PBS
(ACSQHC, 2019).
In 2019, Australia launched its second national strategy which focusses on ‘whole of society’ awareness
and action, among other approaches (Australian Government, 2020). We analysed Australian news
media and health communications on AMR alongside in-depth interviews with 99 socially diverse
individuals in Melbourne about their experiences of using antibiotics and how they explained the
concept of antimicrobial resistance. The research aimed to generate a new qualitative database to help
inform Australian policy and communications on AMR (Davis et al., 2021).
Promoting public awareness and action on AMR through policy and communications
Public understanding
Research, including that of AMR-scapes, shows that most individuals do not understand how they
could contribute to the prevention of AMR, partly because they understand the management of
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infections in terms of immunity as bodily self-defence (Lohm et al., 2020; Davis et al., 2020a; Norris et
al., 2013; Brooker-Howell et al., 2012). For this reason, individuals often say that their bodies become
resistant to antibiotics. In addition, healthcare is often seen as an individual life project or a parental
or carer’s responsibility (McNay, 2009). These understandings can interfere with messaging on the
reduction of AMR which seeks collective effort to protect the healthcare of future generations.
Communications and news media
In Australia since 2000, public health campaigns have attempted to correct mistaken beliefs and
establish norms for compliant use, with limited impact (Price et al., 2018). International evidence
shows that social media (Antibiotic Guardian; Twitter) used to prevent AMR tend to reach individuals
employed in health care and AMR fields but not so much the rest of the general public (Newitt et al.,
2019; Cumbraos-Sánchez et al., 2019). Less well understood is how AMR messaging could be integrated
into online health information services, emerging online script services, and related digital health care
products (Brown and Netleton, 2017).
AMR-scapes analyses of news media show that AMR is mostly depicted as a niche, science story,
featuring the heroic efforts of scientists and medical professionals, and less often the tragic stories of
superbug victims (Davis et al., 2020b). News media rarely depict the action that individuals can take to
prevent AMR. This is problematic since it conveys the impression that science will solve AMR and that
therefore there is little individuals need do (Davis et al. 2020b).
Using antibiotics
Research often depicts members of the general public as misusing antibiotics and demanding them
when they are not needed, in ways that have been attributed to their lack of understanding of
microbiology (Pan et al., 2016). AMR-scapes found that individuals spoke of themselves as compliant
with medical expertise, and made reference to medical practitioners who were too willing to prescribe
antibiotics (Davis et al., 2020a). This polarised system of AMR blame – doctors blame patients; patients
blame doctors – indicates that antibiotic use is loaded with moral judgement and norms of good health
citizenship. AMR messaging that confers responsibility on publics, or medical professionals, is likely to
further feed this polarised blame game and alienate audiences.
AMR-scapes also showed that antibiotic use arises in response to infections in ways that depend on
material and symbolic settings, including responding to the health needs of a pet; prophylactic use of
antibiotics due to travel; caring for a child with an infection; early intervention for those with recurrent
infections; and selfcare prior to consulting a medical practitioner. AMR-scapes data show that
antibiotics have meanings beyond their impact on microbial pathogens. For individuals, these social
properties of antibiotics solve the pressing practical challenges of life and social norms of selfcare.
These practices reflect longstanding marketing of health care products as solutions and particularly the
reputation of antibiotics as highly effective. The practical, situatedness of antibiotic use and its social
properties may provide opportunities for tailored and targeted support for the promotion of
appropriate antibiotic use decision-making.
Our analyses also pointed to a schism between general publics and AMR experts. AMR is distinctive
compared to other health problems because it lacks a ‘community of interest’, for example, cancer
survivors, people with COPD, or people with HIV. AMR is also difficult to comprehend without some
basic microbiological knowledge, as research has shown. The dominance of scientific discovery
narrative on AMR in news media underlines this schism between lay and expert publics. A key challenge
102

for AMR communications pertains to effective dialogue between lay and expert publics to fashion new
alliances, messages and narratives for the prevention of AMR.
Conclusion
Helping members of the general public endorse and assist with the careful and moderated use of
antimicrobials will depend on close attention to the meanings loaded onto these pharmaceuticals and
the social contexts and biographical circumstances within which they are sought out and consumed.
Points of discussion
• Ask students to select one of the themes above (public understanding, communications, and
news media, using antibiotics) and reflect on its implications for the prevention of AMR.
• Ask students to consider how the topics (policy context, public understanding,
communications, and news media, use of antibiotics) in the case study may be influenced by
contexts where antibiotics are readily available off prescription.
• Ask students to focus on blame polarisation and how communications messaging could
respond.
• Ask students to focus on the expert/lay schism and how it could be addressed.
Pedagogical notes
For new students:
• Awareness and knowledge may not equal behaviour
o Students may need to be helped to understand that high AMR awareness and knowledge
are likely to not be sufficient conditions for changes in behaviour. Antibiotic use is socially
and temporally situated, and these conditions need to be acknowledged before
interventions can be effective.
• Medical paternalism
o AMR messaging can be construed as somewhat paternalistic in the sense that experts are
seeking publics to change their behaviour, while individuals may not regard AMR as a
personal problem and therefore not understand the imposition of newly required
behaviours. Understanding AMR also requires considerable microbiological knowledge,
which many individuals may not have due to their educational and cultural background.
However, expecting everyone to acquire the required knowledge may not be reasonable,
possible or have much impact. It may also deepen the demonisation of publics as ignorant.
AMR prevention also requires individuals to forgo treatment in some circumstances. These
effects can deepen medical paternalism and therefore may compromise public trust in
expertise in the field of AMR and beyond, for example, in the arena of vaccines.
• Media complexity
o Students will need to engage with the impact of media technologies on options for AMR
message design, delivery, consumption, and interpretation. Social media bubbles, clickbait
economics and consumer-led online media production need to be considered in relation
to effective AMR communications.
For advanced students:
• Manufactured risk
o AMR is a prime example of a health threat that has emerged, in part, through efforts to
mitigate other ones. Antibiotics, for example, reduce the immediate threat of an infection,
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but use of them has also led to antimicrobial resistance and therefore new risks. AMR is
therefore a ‘manufactured risk’, a key concept from risk society and social systems theory.
Possessive individualism and health consumerism
o AMR interventions need to be set into the context of consumer cultures and how they
respond to and reinforce notions of the body and mind as personal possessions and related
concepts of immunity and hygiene as forms of self-defence. These emphases run counter
to the underlying AMR challenge of long-term altruistic and cooperative action to preserve
and protect the health of future generations. Related challenges also pertain to One Health
and the need to conserve antimicrobials for non-human animals and therefore
collaboration across human and animal health care.
Affirmative biopolitics
o Scholars have responded to the challenges of possessive individualism through the
concept of ‘affirmative biopolitics’. This concept reveals how possessive individualism
applied to health leads, by logical extension, into health approaches that deny the
interdependence of the self on others, as AMR emphasises. Affirmative biopolitics seeks
out policies and communications that emphasise communities of interest, collaboration
and how individual health is always dependant on relationships with others.
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Case study: Understanding the role of psycho-social support for
tuberculosis patients: A social network perspective from a resource-poor
setting
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Context
India accounts for 27% of tuberculosis (TB) burden globally, one-fourth of global drug-resistant TB
cases, and 32% of TB deaths. (Raviglione, ,2007). The cornerstone of India's TB control efforts is the
Anti-Tuberculosis Treatment, which effectively reduced TB patients' mortality over decades. The
successive TB programs since the 1960s have ensured free TB treatment and diagnostic services to all
patients, especially those from socio-economically weaker and vulnerable sections of society. This
helped in achieving better case detection and cure rates among TB patients.
Despite these positive efforts made by the TB control programme of India for decades, there are still
bottlenecks that persist in terms of treatment success and adherence and emergence of drug
resistance among TB patients, especially among certain regions and subpopulation groups. (Tola, 2015)
While there has been a multitude of studies on the factors that decide treatment course and
adherence, there is less perspective on how the social networks of TB patients play a role in this.
Assessing the social networks of a TB patient is essential to understand the enabling patient
environment which influences his or her treatment adherence, and related health-seeking behaviour.
The enabling patients environment is also important for navigating the treatment cascade successfully
and thereby avoiding unfavourable treatment outcomes like treatment failure and drug resistance .
The social network framework we adopted views TB patients as a part of their social bonds rather than
a disconnected individual nor a mere unit of the health system. Such a framework would help
understand how the individuals are impacted by their social network structures and functions in the
context of their treatment.
To assess this impact, we have undertaken a social network assessment of TB patients who underwent
treatment and their families in an urban district of Tamil Nadu, South India. The disease
disproportionately affects the population in the urban slums of the city (Dhanaraj, 2015). Many parts
of this city, in general, have a lack of access to safe water, poor quality of housing and overcrowded
environments, which contribute to the high burden of TB. An exploratory ego-centric method was used
for conducting the social network assessment. (Nagarajan and Das 2019). “Ego" in this study context
denotes the TB patients who are the primary participant, and the social network members are referred
to as their 'alters' or social network contacts of the ego. The alters could be family members, extended
family members or relatives, companions, or friends, occupational and neighbourhood contacts,
among others. Ego-centric network approach looks at how personal health behaviours, treatment
practices are impacted through the personal interactions of TB patients with their social network
Information on the social network support received by the participant was probed and we explored
how it played a role in the treatment success of patients who live in that resource-constrained setting.
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Role of social support networks in overcoming barriers and fulfilling needs
Our assessment highlights the complexity of the barriers and needs experienced by individual TB
patients during their treatment and how the social network-driven support rendered to them was
crucial in fulfilling this. Especially in this resource-poor setting with high relevance of poverty,
alcoholism, poor housing, crowding, poor health care resources, it was surprisingly noted that a variety
of psycho-social and economic supports were made possible to the TB patients through their social
networks. It was noted that the TB patient’s social network size was varying from being single to having
dozens of close familial, social and friendship and occupational relations. We found that patients who
had diverse and numerically large networks relations were better able to cope with the barriers and
had a more positive treatment course.
Figure 1 shows the social network structure by type of support for a patient with regular adherence.
Forty-five per cent of the network members (coded in violet) provided psychological support for the
patient, 18.8% (coded in orange) provided resources as well as psychological and practical support for
the patient. Nine per cent of the contacts (coded in blue) provided psychological and practical support
for the patient. Twenty-seven per cent of network members (coded in green) provided spiritual,
psychological and occupational support for the patients.

Figure 1: Social network structure by type of support for a patient with regular adherence

While these network relations where all characterised by differences in terms of the strength of
relations and nature of exchanges between them, overall, they were found to reflect the reciprocal
nature between the patient and the relations. Thus, the network relations we elucidated represent the
micro-social universe of the patients within which he or she spends most of his relationship time and
space and daily exchanges.
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In terms of the network mediated support, we found that the patients who were better at navigating
the treatment were getting more support from their network members than those unable to cope with
their treatment. Patients expressed and experienced a variety of network-driven support, which they
highlighted as crucial for their treatment navigation. It ranged from monetary support, non-monetary
support, psycho–social support when in need in times of emotional break-up and downsides, spiritual
or moral motivation, support for day-to-day work, and work-related support during the treatment
period. The positive effect of network mediated support for the patients also implies that they are
mitigating the risk of treatment interruptions and the consequential emergence of drug resistance in
them. The spectrum of the support needed and expressed by TB patients was very diverse and unique,
which indicates that the conventional one-size-fit-all approach to meet the patient’s psycho-social and
economic needs may not be useful in addressing them effectively. We identified that spiritual or moral
motivations provided by the network members were felt crucial and important by the TB patients, and
this factor has not been highlighted in conventional research and assessment pertaining to TB patients’
treatment needs yet. The network support varied across gender, age, socio-economic, and marital
status of the patients which underscored the importance of contextual assessments in terms of patient
needs. It was also found that the quality of life of patients was in coherence with the social support
they received from the social network members. Thus, the outcome of the network dynamics and its
support functions extended the realm of treatment outcomes of patients, and it could have a longranging impact on their course of post-treatment life as well.
Conclusion
Findings from this assessment highlight the importance of a social network-driven exploratory
approach, which could help to understand the network structure and functions of TB patients. Such an
approach could help identify the different forms of social network support needed by TB patients in
resource-poor TB program settings. The assessment highlights that identifying and prioritising the
different forms of social network support needed by TB patients could prove useful to develop social
network-based interventions for patient support in the programme and at the community level. The
results could pave the way to develop patient centric support systems based on social network-based
insights interventions to address the treatment needs and broader social and economic insecurity of
TB patients and thereby improving patient outcomes and averting underlying risks of drug resistance.
(O'Donnell, 2016).
Points of discussion
• A systematic way of assessing the unmet needs of the TB patients need to be carried out, and
a way to involve or motivate their social network members towards addressing these unmet
needs of patients would be an important way forward in addressing the social dimensions of
TB and MDR TB:
o What is the relationship between AMR and MDR TB? Are social networks also
important in a similar way to cope with antibiotic resistance? How?
o What are the best social science methods and tools available to ascertain the social
networks of TB patients?
o What would be the inclusive definition of a “social network member” which could best
reflect the relationships of TB patients? What would an inclusive definition of “social
network mediated support” in the context of TB patients’ treatment needs?
o What would be an inclusive definition of “unmet needs of TB patients” which could
influence the disease progression, emergence of drug resistance and unfavourable
treatment outcomes among TB patients?
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Pedagogical notes
• MDR-TB is sometimes seen as separate from AMR. Discuss with students the linkages and
overlaps, also the differences. Please see the case study 3.1 “Is drug-resistant tuberculosis a
special case of AMR?” by Jense Seeberg in the SPECIAL-SOC AMR curriculum for a further
elaboration of this linkage.
• In both cases, treatment adherence is crucial to avoid further resistance. In both cases, a
patient-centric approach helps minimize treatment interruptions by ensuring patient support
systems and thereby averting drug resistance (O'Donnell, 2016). A better adherence is a
prerequisite for patients to attain the favorable treatment outcomes and thereby miminise the
chances of treatment failure, drug resistance. In the context of patient-centric approaches for
TB treatment, there is a need to understand how patients’ personal social networks impact
their treatment adherence and completion.
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Case Study: Reducing cultures of blame through behaviour change in
General Practice
Authors
• Ramota Adelakun, PhD student and teaching assistant at University College London
• Sarah JL Edwards, Professor of bioethics at University College London
Context
In this case study, we aim to present an example of how behavioural science methods can be used to
help identify how to reduce antibiotic prescribing behaviour but crucially without creating a culture of
blame which is often thought inevitable. In this context, culture of blame refers to an environment
where individuals (such as general practitioners, or GP’s) are placed at fault for antibiotic prescribing
(Locke, 2009). It is based on reviewing theories and methods of research in different social science
disciplines and identifying an issue as potentially contentious and itself presenting a barrier for closer
integrated and interdisciplinary work.
The use of behavioural science to address what has become seen as unnecessary and potentially
damaging prescribing of antibiotics, especially in a primary care setting, commonly involves the
inevitable blaming of individuals for implied bad behaviour (Khatri, Brown and Hicks, 2009).
Interventions are often directed at educating them about the dangers of AMR to scare them out of
such practice or moulding their motivations to cultivate better habits. The aim of this case study is to
show how carefully designed and interdisciplinary social interventions can address structural barriers
to behaving in ways the prescribers already think is good practice, rather than pointing out problematic
motivations of poor practice.
Behavioural science methods and interventions to reduce antibiotic prescribing
The focus of this case study is a GP in a local practice in London, United Kingdom. She prescribes
antibiotics for a patient with a nasty chest infection when she is unsure of the cause of infection. In
this case, a behavioural scientist is working to influence how GPs prescribe antibiotics, and she is
charged with co-designing interventions to address different ‘barriers’ to behaviour deemed desirable
to reduce antibiotic prescribing. She is using the COM-B framework for helping to understand that
behaviour.
Behavioural science methods
The COM-B framework (Figure 1) emphasises three factors in relation to behaviour. Capability refers
to the physical or psychological ability to enact the behaviour. Motivation being the mechanisms that
inhibit or activate behaviour. And opportunity being the physical and social environments that enable
this behaviour.
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Figure 1: A visual representation of the COM-B framework as shown in (Michie, van Stralen and West, 2011).
News media interest 1990-2019 (source: Davis et al., 2020b).

The behavioural scientist knows that information and motivation are components of the COM-B
Framework and she has done a review of the existing literature which finds that educational and
motivational interventions are most effective when accompanied with active interventions. Such
interventions must also be multifaceted in nature to significantly influence long term changed
behaviour (Roque et al., 2014).
She also knows that GPs probably already have some expertise in antimicrobial resistance though their
professional training, journal articles, and conferences, and are likely to think reducing use of
antibiotics is generally a good idea, having seen or read about patients with antibiotic resistant
infections. So, she looks at the remaining components of the COM-B framework, namely capacity and
opportunity. These will aid in addressing the structural/societal issues related to their prescribing
behaviour.
On reading the results of her semi-structured survey, the behavioural scientist sees that the GP in
question knows that the patient is a single father of three boys and is self-employed needing to get
back to work as soon as possible to pay the bills. She learns further that he is not sleeping because of
the chest infection, and that his elderly mother is moving into residential care 300 miles away at the
weekend.
Any standard laboratory test results will currently take at least 72 hours. The GP understandably feels
conflicted in her duties of care knowing that antimicrobial resistance is a growing problem. Yet, for the
patient, as it stands, it looks like a course of antibiotics could help clear up a bacterial infection – if
indeed there is one – and clear it up more quickly than leaving it to get better on its own. However, if
the cause is viral, there is potential harm to the patient’s overall health and the antibiotic use could
contribute to general resistance of microbes to it. The patient has tried over the counter remedies for
his symptoms and is clearly struggling.
During the co-design workshop based on her results, the behavioural scientist is reassured that there
is no need to try to change the GPs’ knowledge, motivation, or strength of will. Indeed, in discussion
of all the options, the GPs confirm that they should not be held accountable for some of the difficult
situations in which they must be the gatekeepers and stewards of antibiotics. The GPs at times also
feel pressured to meet the patients expectations and reduce risk of other adverse health outcomes
(Lopez-Vazquez, Vazquez-Lago and Figueiras, 2012). Some interventions could, they acknowledge, be
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perceived as blaming certain individual GPs especially if surveillance projects of GP prescribing habits
is presented in isolation of context and is not anonymised but picked up as a problem for social sanction
at best, and professional reprimand at worst.
Behavioural science intervention
The behavioural scientist persuades the GP practice to introduce one intervention which involves an
extra service to increase the opportunities for GPs to reduce prescribing rates. This allows for a
responsibility culture rather than a blame culture (Parker and Davies, 2020). These new services
support patients when they are ill with extra and free childcare provision provided by local childminder
services. She works with the local council to introduce a voucher system that allows for patients to
receive vouchers from the GP that can be redeemed for the required number of free childminder days.
This reinforces to the community the necessity of supporting one another.
She is also campaigning for more councils to introduce this system to help compensate certain patients
who are refused antibiotics for lost work while they recover. These are structural provisions to
supporting those patients who are already socially and economically disadvantaged to contribute to a
collective effort to address antimicrobial resistance. Patients are very pleased to see the new
provisions, which are considered newsworthy in the local Gazette, and readily join the campaign to
garner support for patients in financial difficulty during periods of illness.
Given the administrative delays with sending samples to a centralised laboratory service and the
difficulties GPs report in her survey about reconciling apparently conflicting duties, the behavioural
scientist collaborates with health system academics to find a feasible way to decentralise laboratory
services. They are able to introduce more efficient existing testing methods that reduce the delay in
sample processing. GPs are keen to participate and find further efficiencies for the practice which result
from these technologies with fewer patient visits and fewer laboratory tests.
Conclusion
Far from thinking of individual prescribers as being irresponsible or even reckless over their supposed
stewardship of antibiotics, attending to certain structural issues can further be seen to redress known
social and health inequalities.
Points of discussion
• To what extent do you understand the potential consequences of antibiotic prescribing
behaviour?
o Participants should be able to discuss both social/societal and biological consequences
to long term negative antibiotic prescribing behaviour.
• Do you think the GP in this story is too focussed on the individual patient?
o Participants should discuss whether a more holistic or individualist approach to
antibiotic prescribing behaviour should be considered.
• How does this example provide clues to the blame culture which may be underlying GP
practice?
o Participants should be able to discuss what blame culture is and what behavioural
indicators may suggest it in this context.
• How responsible should the GP feel for prescribing practices?
o Participants should discuss where responsibility lies in prescribing practices and how
responsibility can shift across different contexts.
• What other options can you think of that the behavioural scientists could have explored?
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•
•

•

•
•
•

What skills should a behavioural scientist working in this setting need to have?
o Participants should discuss how these skills may be gained and what the long-term
impact of applying these skills would be.
What issues should the behavioural scientist have been trying to address in her semistructured interview?
o Participants will discuss what the interview would look like, and which questions would
be more structured in comparison to others.
What are the practical barriers to enforcing the interventions suggested in this case study?
How can they appear in different contexts?
o Participants should discuss the barriers, but also ways in which they can be overcome.
They should also discuss whether barriers in this case study would be the same
elsewhere and why/why not.
What other interventions would be feasible in this context?
How would you monitor the impact of the intervention on GP behaviour?
o Participants should introduce and discuss structured methods of monitoring the
impact of intervention and what outcomes they hope to observe.
Discuss the impact of the ‘culture of blame’ on GPs working attitudes.

Pedagogical notes
• Students should role-play the semi-structured interview. This will include playing the
behavioural scientist and the GP. This can aid in providing more context on the culture of
blame, and what issues need to be addressed.
• Students can structure a timeline and discuss the best point of introducing an intervention in
this context, and what the impact could mean for other patients.
• Students can design the semi-structured interview to determine the best way to effectively
communicate and question in this setting.
• Students can model how discussions will take place to implement the change, including how
they would present evidence to support the impact of their interventions.
• The larger underlying issue is the fear of blame, being reprimanded, and professionalism which
is a barrier to AMR interventions in this context. Students can be motivated to explore similar
situations in other settings.
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Case study: Decoupling: should vets be allowed to sell antibiotics?
Author
Nicolas Fortané – sociologist at the French National Institute for Agriculture, Food, and Environment
(INRAE), Paris-Dauphine University, France
Introduction
The problem of antimicrobial resistance (AMR) presents a specific challenge because of the peculiarity
of the veterinary medicines market, which is regulated in many countries in a different way from
human medicines. Unlike doctors, the veterinary profession often has a double monopoly on the
prescription and dispensing of medicines. This means that veterinarians sell the medicines they
prescribe.
With respect to AMR, this situation has been criticized as it has often been considered to lead to overprescription of antibiotics since veterinarians have an economic interest in the abundant use of these
medicines. “Decoupling" thus refers to the idea of separating the prescribing and dispensing of
antibiotics in veterinary medicine, prohibiting veterinarians from selling medicines and reserving this
activity for pharmacists, as is the case for human drugs.
In France, this controversy has structured the way the debates on AMR took place in the early 2010's
during the first stages of the preparation of the government’s action plan (called “Plan EcoAntibio”),
and on the measures that were subsequently adopted to foster the reduction of antibiotic use in
livestock farming. This example is a particularly interesting case study to understand how social
sciences can contribute to the analysis of the AMR problem and to identify actions that can be taken
to reduce antibiotic use in livestock farming.
From guilt to responsibility: the evolving positioning of the veterinary profession
In France, when due to the above described dual monopoly
veterinarians were accused of being primarily responsible for
the AMR problem, the profession came to be perceived very
negatively in the public debate (mostly in the specialized
media but also to some extent in the general press): it was
"guilty". Yet, this political framing of the AMR problem was
carried out by human health actors who appeared to have a
vested interest in putting the blame for the problem on the
agricultural sector (in particular pharmacists who were
expecting to gain new shares on the veterinary drug market).
They encouraged the construction of strong political and
technical solutions aimed at in-depth reform of the
veterinary drug market and the profession's economic
model. However, the bill on "decoupling" was opposed by
stakeholders from the livestock farming sector, in particular
veterinarians, who mobilised on the basis that there was a
risk for the profession to disappear, which would necessarily
be counterproductive regarding animal health and welfare
Figure 1: ‘Do you really want a world without
(see for instance the brochure in Figure 1, which was a
veterinarians?’
communication material issued by the veterinary unions in
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2013 (Fortane, 2019)). Veterinarians won their case thanks to an important compromise: although they
retained the right to deliver antibiotics, the veterinary drug market has become much more regulated
than in the past (see paragraph on regulating the antibiotics market below).
This sequence is particularly interesting because it shows
how a professional group deeply involved in the AMR
problem has succeeded in a few years to radically change its
image and establish itself as a key player in the solution to a
problem, rather than as the cause of the problem. Indeed,
veterinarians have successfully imposed an alternative
narrative to the dominant discourse in which they define
themselves as the guardians of responsible use of antibiotics:
thanks to their professional expertise (and their monopoly)
on animal health, they would be the only ones in a position
to encourage a reduction of antibiotic use by promoting
preventive (rather than curative) approaches to animal
diseases that consume far less antibiotics (see for instance
the poster in Figure 2, issued by the government in 2016,
that shows how the image of veterinarians has shifted in just
a couple of years (Fortane, 2019; Fortane, 2020)). This
change in image has empowered those veterinarians who
have taken responsibility to give themselves the means to
change their prescribing practices.

Figure 2: “My vet is far more than a mere handson man; he is an advisor always there to prevent
and vaccinate”.

Regulating the antibiotics market: which impact on
prescribing practices?
This trend towards reduced antibiotic use seems to be sustainable so far (nearly 40% reduction of
antibiotic use in the livestock sector between 2012 and 2017: see the charts in Figure 3, a leaflet issued
by the government in 2018 (French General Directorate
for Food, 2018)). One of the reasons is probably that not
only individual prescribing behaviour has changed, but
that in parallel structural changes in the functioning of
the antibiotic market have been implemented. Since
2014, veterinarians have to charge the same price to all
their customers and, above all, they can no longer
benefit from “back margins” on the sale of antibiotics,
i.e. commercial discounts granted by the
pharmaceutical industry if a certain annual sales volume
is reached (Law for food, agriculture, and forestry,
2014). Also, since 2016, veterinarians have been
required to perform sensitivity tests before prescribing
critically important antibiotics, which has considerably
reduced the use of this class of antibiotics (Law for food,
agriculture, and forestry, 2016).
Figure 3: “-37% of veterinary antibiotics used in 5
years, all sectors included”.

One can thus see that regulating the veterinary drug
market, in particular controlling the conditions of sale
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and prescription (and providing the means to enforce these measures, and to sanction noncompliance), is an essential lever for changing practices in the use of antibiotics. Nevertheless, there
are still unknowns, both for the social sciences and for AMR policies. On the one hand, these measures
focus mainly on veterinarians and take very little account of the other stakeholders in the drug chain
(pharmaceutical industries, wholesalers, distributors) who are known to have a major influence on the
way antibiotics are used. On the other hand, these measures leave in the shadows the transition in
terms of professional and economic models that veterinary businesses have to make in order to
promote preventive approaches and be less dependent on the sale of medicines. These are probably
the challenges that future AMR European policies will have to take into account, at least with regard
to the prescription and sale of veterinary medicines, to ensure a sustainable decrease of antibiotic use.
Conclusion
All in all, this case-study shows how social sciences make it possible to understand the mechanisms
influencing antibiotic use, pointing in particular to the fact that changing prescribing practices is far
from being just a matter of individual behaviour and representations. It actually must be based on
major structural transformations, as it is these that ultimately set the economic and institutional
frameworks in which the actors’ practices and knowledge are embedded.
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Annex 2: COURSE EVALUTION FORM
The following questions evaluate your general learning from this course. With this course we mean the
online MOOC, live tutorials, and fielwork experience.
1. Rate your overall experience of the course:
Very satisfied
O

Satisfied
O

Unsatisfied
O

Very unsatisfied
O

2. The course met my expectations
Strongly
agree
O

Somewhat
agree
O

Somewhat
disagree
O

Strongly
disagree
O

3. How did this course develop you professionally?

4. As a result of taking this course, how likely are you to include more social dimensions in your
interaction with issues concerning antimicrobial resistance?
Very likely
O

Somewhat
likely
O

Somewhat
unlikely
O

Not very likely
O

5. What did you like most/least in the course?
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6. The course met my needs
Strongly
agree
O

Somewhat
agree
O

Somewhat
disagree
O

Strongly
disagree
O

7. The topics covered were relevant to the course
Strongly
agree
O

Somewhat
agree
O

Somewhat
disagree
O

Strongly
disagree
O

8. The sequence of the modules was right
Strongly
agree
O

Somewhat
agree
O

Somewhat
disagree
O

Strongly
disagree
O

Somewhat
disagree
O

Strongly
disagree
O

9. The instructions were clear
Strongly
agree
O

Somewhat
agree
O

10. I was provided with many opportunities to interact with fellow students on the course
Strongly
agree
O

Somewhat
agree
O

Somewhat
disagree
O

Strongly
disagree
O

11. I was provided with many opportunities to interact with my tutor
Strongly
agree
O

Somewhat
agree
O

Somewhat
disagree
O

Strongly
disagree
O

12. The MOOC materials were useful
Strongly
agree
O

Somewhat
agree
O

Somewhat
disagree
O

Strongly
disagree
O
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13. The interactive sessions were useful
Strongly
agree
O

Somewhat
agree
O

Somewhat
disagree
O

Strongly
disagree
O

Somewhat
disagree
O

Strongly
disagree
O

14. The fieldwork was useful
Strongly
agree
O

Somewhat
agree
O

15. Which topic(s) would you have liked additional or follow-up content for?

16. How likely are you to recommend this course to a friend/colleague?
Very likely
O

Somewhat
likely
O

Somewhat
unlikely
O

Not very likely
O

Any other comments or suggestion you want to share?

THANK YOU!
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