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Abstract

Background

Emerging zoonotic diseases represent a growing global threat, particularly for countries with constrained
infrastructure and resources. There is a lack of qualitative research to understand community awareness,
priorities, perceptions and practices around zoonotic risk, and how these are shaped by socio-cultural
contexts, in Nepal. This study aimed to address these knowledge gaps by examining the implications for
community engagement and co-production of community-level mitigatory strategies through a One Health

approach in Nepal.

Methods

This qualitative multimethod study used critical realist methodology, incorporating semi-structured
individual and group interviews, photovoice, and unstructured observations with community members, and
semi-structured interviews with policymakers and human and animal health-workers. | used thematic
analysis informed by critical realism to analyse the data. Examination of issues surrounding zoonotic disease,
awareness, and behaviours with communities, health experts, and policymakers, enabled a critical analysis

of what people described and how this related to behaviours.

Findings

Major themes on potential drivers of zoonotic disease and community knowledge of risk factors and
prevention were: (i) disease awareness; and (ii) beliefs and behaviours. Participants were aware of diseases
that might affect them, their family, or livelihood. Disease information usually spread informally between
friend and family networks rather than through official channels. Use of traditional medicine was widespread,
with discussion around whether this was an out-dated practice, and some describing this as pragmatic, since
traditional healers are often more accessible and affordable than health facilities. Bushmeat consumption
was something ‘others’ do, although some noted bushmeat could be medicinal and others discussed ‘clean’
and ‘dirty’ rodents. Hygiene practices were described as necessary to remove dirt but seldom linked explicitly

to iliness prevention.

Major themes on community engagement and co-production of mitigatory activities were: (i) existing
mitigatory practices; (ii) cultural factors; (iii) experience of community programmes; and (iv) community
priorities and co-production. Community participants, despite strong opinions and desire to participate in
disease control interventions, reported minimal or no attempts by intervention providers to engage them in
design, implementation, evaluation, or accountability. Most had no experience of awareness programmes.
Participants highlighted the importance of working in ‘local’ languages, respecting religious and cultural

realities, relating initiatives to lived experience, and including community leadership.



Through discussions with policymakers and healthcare practitioners, | aimed to identify how an effective One
Health approach could realistically be operationalised in Nepal. Participants discussed themes such as One
Health as a concept and opportunity; policy and politics; financing; and catalysts to raising awareness; power
relations and multi-sectoral collaboration; community engagement; and collaboration with international
partners; and lack of data and research on zoonotic disease that could inform a One Health control
programme in Nepal. The government was perceived as generally supportive, endorsing a One Health plan
with the incorporation of technical working groups involving relevant sectors. Participants recognised that
healthcare in general is underfunded, with little data on zoonotic disease, resulting in a lack of awareness at
governmental levels of the importance of the issues. Many participants were positive about the potential for
the One Health strategy in Nepal. Similar barriers and enablers to progress were discussed by representatives
of both human and animal health sectors, which suggests that there is a space for mutual understanding that

could feed into a workable and effective method of implementing a One Health approach in Nepal.

Conclusion

This PhD contributes to a small body of literature on community priorities, zoonotic disease threats, and One
Health perspectives on working most effectively with(in) communities to address these threats. The findings
illustrate the significance of acknowledging the multi-dimensional religious, cultural, educational, financial
and social contexts in which people live, and how these influence their beliefs, needs and priorities.
Implications from this PhD include the importance of promoting trust in communities through inclusion of
prominent community members (community health volunteers, traditional medicine practitioners, women'’s
group leaders); the use of local languages; the acceptability of different media for interventions (theatre,
drama); and the need to be realistic and pragmatic about available resources, to manage the expectations of
community members. | have demonstrated the utility of both critical realism and participatory approaches
(photovoice) in this type of research. Taken together, this PhD provides and develops insights to inform the
design and implementation of research and interventions addressing drivers of zoonotic disease risk in

conjunction with, and tailored to, communities in Nepal.
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Definitions

Term Definition
Axiology ‘The influence of values on knowledge that is acquired and how it is acquired’ [1]
Bushmeat ‘Raw or minimally processed meat from wild animals’ [2]

Co-production

A process during which potential or actual end-users (such as members of a community) work together with service providers (healthcare
professionals, policymakers, academics) to produce knowledge and interventions that are useful, workable, and (cost-)effective

Community ‘The residents of settlements where health research is conducted, potential study participants, all other residents in the immediate locality’
(3]

Community ‘The process of working collaboratively with and through groups of people affiliated by geographic proximity, special interest, or similar

engagement situations to address issues affecting the well-being of those people’ [4]

Critical realism

‘A branch of philosophy that distinguishes between the 'real' world and the 'observable' world. The 'real' cannot be observed and exists
independently from human perceptions, theories, and constructions. The world as we know and understand it is constructed from our
perspectives and experiences, through what is 'observable" [5]

Epistemology

‘Understanding of the nature of knowledge, the ‘getting to know’ process, the relationship between the person who seeks to know and the
knowledge they construct’ [1]

One Health ‘An integrated, unifying approach that aims to sustainably balance and optimize the health of people, animals, and ecosystems. It recognizes
the health of humans, domestic and wild animals, plants, and the wider environment (including ecosystems) are closely linked and inter-
dependent’ [6]

Ontology ‘One’s understanding of the nature of reality and what can be known about that reality’ [1]

Positionality ‘Our understanding of ourselves, of who we are and what we bring to our research’ [7]

Qualitative research

‘Seeks to answer questions about the ‘what’, ‘how’ or ‘why’ of a phenomenon, rather than questions about ‘how many’ or ‘how much’ [8]

Reflexivity

‘Questioning and challenging of one's own thoughts and beliefs. As such, reflexivity is a process that we engage in throughout our research
from conception through to dissemination’ [7]

Social science

‘The study of people: as individuals, communities and societies; their behaviours and interactions with each other and with their built,
technological and natural environments’ [9]

Spillover

Process in which an infectious agent is transmitted into a novel host species [10]

Subjectivism

‘An epistemological position that says that we cannot simply observe the world and produce knowledge. Instead, knowledge production is
theory-dependent’ [11]

Theory-dependent
knowledge production

‘Knowledge production is influenced by the theories that a researcher adopts’ [11]

Zoonosis

Disease or infection that is naturally transmissible from vertebrate animals to humans [12]
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Chapter 1: Introduction

(Re)-emerging zoonotic diseases, those that are naturally transmissible from animals to humans [12],
represent an increasing threat to health globally, but particularly in low-income countries that may lack the
infrastructure, finances and political will to address them effectively [13]. Around 75% of new or emerging
infectious diseases that have affected humans in the 21st century are of zoonotic origin, with many of these
emerging from wildlife reservoirs [14-16], highlighting the threat that these pathogens pose globally [13].
Anthropogenic drivers of zoonotic disease emergence include rapid population growth, urbanisation, habitat
encroachment, fragmented landscapes, proximity of humans to animals [10, 15, 17, 18], and consumption of
bushmeat (raw or minimally processed meat from wild animals, including rodents) [2, 19, 20], further
complicated by under-resourced and inaccessible healthcare provision [10, 15, 21-24]. In resource-poor
settings, spillover events (when an infectious agent is transmitted into a novel host species [10]) are likely to
be under-reported as healthcare staff have little access to diagnostics, government-recommended disease
prevention measures are not widely followed, and surveillance mechanisms are either poor or non-existent
[25, 26]. The COVID-19 pandemic demonstrated the potential of zoonotic diseases to cause serious health
and economic issues and threaten livelihoods around the world [14, 27]. Examining the human-animal
interfaces that may permit the emergence of disease and potential cross-species transmission is essential to
preventing spread of zoonotic disease [18, 27, 28], and identifying potential mitigatory mechanisms to

address this.

The threat posed by zoonotic diseases is especially pertinent in countries such as Nepal, those classified as
‘least developed’ by the United Nations [29], and therefore least likely to have the financial and personnel
resources to be able to cope with such a threat. There are many factors increasing the risk of, and
vulnerability to, disease outbreaks in Nepal, and understanding and working within local cultures, beliefs,
and practices is essential to understanding how these factors may affect risk of exposure to emerging
zoonotic diseases [30-34]. However, there is little research on this topic focusing on Nepal. This study aimed
to fill this gap, working with participants to identify potential drivers of zoonotic disease risk and community-

based mitigation approaches in Nepal.

In this introductory chapter, | discuss the study setting, the importance of One Health and what social science
can contribute to this approach, why co-production is key to effective research and interventions, and why a
qualitative approach to this study was particularly valuable. Finally, | state my research aim and objectives,

and summarise the structure of the thesis.

11



1.1  Study setting

A range of socio-economic, environmental and other contextual factors converge in Nepal, increasing the risk
of, and vulnerability to, disease outbreaks. These factors include poverty and poorly resourced health
systems, rapid population growth, increasing urbanisation, variable literacy, economic vulnerability,
consumption of bushmeat, and anthropogenic encroachment on wildlife habitat associated with agriculture

and other land use changes [15, 35].

Nepal is categorised as a lower-middle income economy by the World Bank, with a gross national income per
capita of USS$1,086-4,255 [36]. This differs from the United Nations description of Nepal as a least developed
country as the latter takes into account other factors (such as the presence of structural impediments to
development), rather than simply financial parameters. In 2019, Nepal spent 4.45% of gross domestic
product on healthcare, averaging USS53 per capita [37]. In 2023 the Nepali government cut the already-

insufficient healthcare budget by 17% to 5.9% of the total government budget for the next fiscal year [38].

Many people in rural and urban areas of Nepal are subsistence or backyard farmers, living in very close
proximity to their livestock and poultry. Over 80% of Nepalis are engaged in some form of agriculture, with
one of the highest livestock-to-human ratios in Asia (5.8 livestock per household), increasing the risk of
zoonotic disease transmission [39]. This is especially true in rural and agricultural areas, where the interface
between wildlife reservoirs and domesticated livestock may present additional opportunities for pathogen
transmission [25, 40]. One potential factor in zoonotic risk in Nepal is consumption of bushmeat. Rats are
hunted and eaten in some communities (e.g., the Musahar community in the east of the country) while bats
are eaten by members of the Chepang, Newar and Tamang communities, especially during festivals [41].
With an under-resourced healthcare system, there is little scope for Nepal to develop advanced surveillance
systems to identify potential infectious disease threats, and there is little research detailing burden from

these diseases in the country.

Healthcare services are basic and much of the Nepali population has little to no access to qualified healthcare
providers, particularly in remote and rural regions: 41% of rural communities have no access to a health post,
and 80% do not have access to a public hospital within 30 minutes of their home by public transport [42].
This lack of access to healthcare provision means that communities are unlikely to report potential spillover
events, and this, coupled with lack of government-approved prevention measures and poorly functioning or

non-existent surveillance mechanisms means that the presence of disease may be unrecorded [25, 26].

12



1.1.1 Epidemiology and burden of zoonotic disease in Nepal
The zoonotic disease landscape in Nepal is poorly understood, although leptospirosis (rodents as primary

reservoir) and rabies (dogs as primary reservoir, bats also recognised) are serious long-standing public health
issues throughout the Indian subcontinent. The chains of infection for rabies and leptospirosis make clear
the potential for these diseases to cause illness and concomitant financial distress in Nepal. Rabies can be
transmitted from community (feral) dogs to people and their livestock, while rodents are a key zoonotic
reservoir for leptospirosis, which are ubiquitous in rural and urban areas of Nepal. Nipah virus, an emerging
pathogen with a case fatality rate of 70% in humans, is spread by fruit bats, and has been responsible for
outbreaks among humans in neighbouring India and Bangladesh following several spillover events [43, 44].
In September 2023 there was an outbreak of Nipah virus disease in Kerala, India, with two confirmed fatalities
[45], demonstrating the threat of this disease. Nipah is included on a list of the ten highest-priority pathogens
by the World Health Organization [46].

Between 20,000 and 40,000 animal bites are reported annually in Nepal, 90% from dogs [47]. Anti-rabies
vaccinations are requested by 150 people every day at the main infectious disease hospital in Kathmandu
[48]. Although dogs pose the main rabies threat to humans, in 2019 there was a reported death from rabies
after a bite from a rabid bat (personal communication, Dr Sher Bahadur Pun). This, and Nipah, may become
of concern in the future as large colonies of fruit bats are present in the heavily populated Kathmandu valley
and eastern areas of Nepal. Rodents represent a low risk for rabies transmission but as they live in close
proximity to humans and often bite, post-exposure prophylaxis is recommended after rodent-human contact

[49].

Global incidence of leptospirosis is unknown, with an estimated prevalence of 10 cases per 100,000
population affected in tropical climates [50]. Leptospirosis is not included in routine surveillance or the early
warning and reporting system in Nepal, but incidence is presumed to be under-reported due to a lack of
appropriate diagnostic facilities and symptoms that are difficult to differentiate from those of other common
diseases [50]. This disease poses a serious health threat in rural areas of Nepal, where subsistence farmers
are in close contact with livestock and rat urine in paddy fields and water sources. One study examining
clinical determinants of leptospirosis in Nepal found that working in paddy fields (odds ratio 1.3, 95%
confidence interval 1.11-1.72) and owning goats (odds ratio 1.3, 95% confidence interval 1.05-1.66)
significantly increased risk of humans contracting leptospirosis by 1.3 times compared with people not doing
either of these practices [51]. Diagnosis of leptospirosis can be difficult: in a study of 36 patients diagnosed
with enteric fever at a Kathmandu hospital, 18 tested positive for leptospirosis, which had not been included
as part of the initial differential diagnosis [52]. A 2016 study examining the prevalence of infection with
leptospirosis in patients who had been hospitalised with suspected Japanese encephalitis infection found
that prevalence was significantly higher in the Terai region (plains along the Indian border [53% (222/416

13



samples]) and the mountain region [45% (188/416)] than in the Himalayan region of the country [1% (6/416)]
[53].

1.1.2 Zoonotic disease governance in Nepal
Although zoonotic diseases likely place a huge and potentially increasing socio-economic burden on Nepal,

little research has been done and there are few policies in place to address this issue [54]. Nepal has three
tiers of government — federal, state and local — which, coupled with a weak regulatory capacity, make policy
formulation and implementation complex [54]. Nepal has a Zoonotic and Other Communicable Disease
Control Section, under the Ministry of Health and Population, while the independent (and externally funded)
National Zoonoses and Food Hygiene Research Centre, in Kathmandu, acts as a research arm of the Ministry
of Health. Six zoonoses (i.e., taeniasis/cysticercosis/neurocysticercosis, hydatidosis, brucellosis,
toxoplasmosis, avian influenza, leptospirosis) have been identified as priority zoonotic diseases with
epidemic potential, although few data are available on incidence or prevalence of these [55]. In December
2022 Nepal voluntarily underwent the World Health Organization (WHO)'s joint external evaluation of
international health regulation core capacities (known as the JEE), which discussed how the human and
animal health sectors had come together to work on constructing a new list of the ten priority zoonotic
diseases of greatest public health concern (influenza, rabies, coronavirus, leptospirosis, brucellosis,
salmonellosis, leishmaniasis, zoonotic tuberculosis, cestode and toxoplasmosis) in Nepal, and to facilitate
implementation of a One Health approach in the country [39]. The authors of the report found that, although
Nepal has made a clear start on attempting to deal with zoonotic disease threats, mechanisms to action

initiatives around these still need to be designed and implemented [39].

Research on zoonotic disease is generally lacking in Nepal, in particular qualitative work that does not
attempt to quantify risk but instead focuses on elucidating, through discussion with people, the particular
context or shared meanings that affect their understandings of these diseases and their causes. Considering
these knowledge gaps, this study aimed to characterise the key contextual factors and mechanisms driving
behaviours around, and awareness (or otherwise) of, risk factors, prevention and treatment of zoonotic

diseases in selected communities in Nepal.

1.2 What is social science?

Social science can be defined as ‘the study of people: as individuals, communities and societies; their
behaviours and interactions with each other and with their built, technological and natural environments’
[9]. Social science allows us, to an extent, to analyse and interpret the relationships between individuals,
communities, governments, and businesses, and use this analysis to predict the behaviours in which these
relationships may result, for example, armed conflicts, man vs. nature, and the climate emergency [56].

Comprehension of these relationships and behaviours may lead to the ability to influence or change
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outcomes, so we can use social science to analyse data, predict events, and try to prevent or encourage

these.

In this project | used a qualitative social science methodology, informed by critical realism, involving
interviews, focus group discussions, photovoice, and unstructured observations (see Chapter 2), and working
with people from six communities in Nepal, to identify which factors might affect the potential for spillover
of zoonotic disease into human populations in Nepal, and how this spillover could potentially be prevented.
This included discussions on whether communities see evidence of animals in their homes and surroundings,
how they perceive these animals, how aware they are of dangers posed by these animals, and what they do

to protect themselves from potential disease risk.

1.3  What is One Health?

Calvin Schwabe introduced the concept of ‘One Medicine’ in 1976, following the 19" century work of Rudolf
Virchow, who suggested that human and non-human animal medicine should be linked as disease processes
were similar in both groups [57]. With the addition of an environmental or ecosystem perspective, One
Medicine developed into One Health, which has a more holistic focus: human, animal and environment
sectors, working together to understand the risks of, respond to, and attempt to control (re)emerging disease
[57, 58]. More recently, the One Health concept has expanded further, following the formation in 2021 of
the One Health High-Level Expert Panel (OHHLEP) by the Food and Agriculture Organization (FAO), the World
Organization for Animal Health (WOAH), the United Nations Environment Programme (UNEP), and the WHO
[6]. The definition has recently been made more inclusive, with One Health now posited as: ‘an integrated,
unifying approach that aims to sustainably balance and optimize the health of people, animals, and
ecosystems. It recognizes the health of humans, domestic and wild animals, plants, and the wider
environment (including ecosystems) are closely linked and inter-dependent’ [6]. The related paradigms of
eco-health and planetary health have also developed over recent years: the former focuses on ecocentric
rather than anthropocentric issues, whereas planetary health centres on the importance of environmental
and ecosystem health [6]. In this thesis | used the wider One Health concept as this was more relevant to the
research questions | was posing. The concept of One Health with respect to this PhD project is discussed in

greater detail in Chapters 6 and 7 of this thesis.

The recognition of the complexity of the relationship between the human, animal and environmental sectors
[58], and the concomitant need for an integrated One Health approach is a step forward, but One Health
research is still largely compartmentalised, and the need for a stronger social science approach to One Health
that takes into account contextual factors, although sometimes discussed, has not often been put into

practice [24, 30-32, 59-62].
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1.4 The need for a qualitative social science approach to One Health

Social science research allows us to focus on the people who may be most vulnerable to a potential zoonotic
disease outbreak in Nepal, working with them to identify their priorities and what would ‘work’ for them in
terms of how they can protect themselves from disease risk [30-34]. Shifting from seeing risk as a simple
behavioural issue (e.g., not washing hands), and trying to identify what factors may influence behaviours
(e.g., religious beliefs, cultural norms) is crucial [28]. Seeing how community members perceive threats, what
kinds of mitigatory practices they may already have in place (and if not, why not) through dialogue with the
people in question demonstrates respect for them and their views and values, while allowing a more sensitive
and nuanced interpretation, and may increase the potential success of any kind of initiative aimed at
preventing or mitigating disease risk in these contexts [6, 31]. Osborne and colleagues argue for the inclusion
in disease response teams of social scientists, who can be involved in describing the context of affected
communities (to aid in community engagement), communicating findings, and formulating policy
recommendations [63]. The combination of social science and One Health is exemplified by existing platforms
such as the One Health Social Sciences Initiative, which states that social science approaches, taking into
account cultural, economic, linguistic, and demographic aspects, are necessary to delineate and address the
causes of disease and poor health outcomes, and to work toward equitable health [64]. SONAR-Global, a
network involving 11 African, Asian and European institutions, is aimed at fostering collaborations between

social scientists working on antimicrobial resistance and infectious disease threats globally [65].

Social science research can be quantitative or qualitative, or sometimes both. In simple terms, qualitative
research ‘seeks to answer questions about the ‘what’, ‘how’ or ‘why’ of a phenomenon, rather than questions
about ‘how many’ or ‘how much’’ [8], aiming to understand and explore rather than quantify. A qualitative
approach using interviews, focus groups and photovoice was ideal for my PhD, as | wanted to talk to
community members about their opinions and beliefs, and through this attempt to define what cultural and
contextual norms or ideas might be informing their behaviours, with regard to zoonotic disease risk.
Qualitative research can also take into account reflexivity and positivity (discussed in Chapter 2), recognising
that this research is by necessity subjective, as it is produced by a human being with their own beliefs,
upbringing, gender, age, education etc, and that these factors will inevitably influence how they perceive and
understand their research data. By identifying why people behave as they do, qualitative research findings

can contribute to policy and practice, and implications of this are discussed in more detail in Chapter 7.

The need for a One Health approach to zoonotic disease is clear, as it involves human, animal and
environmental drivers. | would argue that approaches usually taken to addressing issues around zoonotic
disease risk ignore cultural, social and religious drivers, among others. Qualitative research is an important
component of the success of One Health research: without an understanding of how different groups and

cultures may perceive health, and taking into account power relations and other aspects that may affect how
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people produce meaning, any knowledge produced may be inadequate (or even useless or harmful) in terms
of pushing forward initiatives aimed at improving public health outcomes [6, 31]. Social science is sometimes
seen as a ‘weak’ or ‘soft’ way of producing knowledge, especially when involving qualitative rather than

guantitative data, so findings are therefore downgraded and may be perceived as irrelevant or biased [66].

Social science is often used as a medium for delivering existing knowledge and awareness [31], rather than
contributing to knowledge generation or expertise. This naively presumes that the only reason people do not
behave in ways that appear sensible, e.g. washing hands before eating, or using gloves while transplanting
paddy, is because they are unaware of how this makes them vulnerable to pathogens. This means that
disease risk is often framed as communities not being aware of, or not understanding, the concept of disease
risk. In the literature review conducted for this PhD (Chapter 3), | found that the most frequently discussed
potential driver of zoonotic disease risk in the Indian subcontinent was lack of awareness in communities,
with little discussion of other drivers that may have influenced behaviour [28]. This simplistic focus on
awareness as the main driver ignored the fact that, even when people were aware of risk factors for disease
and potential routes of transmission, their behaviour did not change [28, 40]. This suggests that more
complex, implicit and unspoken processes underlie behaviours that may appear to others to be irrational [1].
Working with(in) communities, placing behaviours and drivers that may facilitate disease transmission or
increase risk into context, considering cultural and religious beliefs, including those around the status of
animals and livestock, and how people make sense of transmission and risk, is crucial to understanding and
decreasing risk of spread of zoonotic disease [30-33]. This may be especially true for underserved
populations, for example, people who have low literacy, or those living in informal settlements with little

access to healthcare [34, 67-69].

This unsophisticated understanding leaves a huge gap that must be explored for any approach to be effective.
Communities should be engaged as active partners in research and programming, rather than treated as
passive recipients of knowledge constructed by others. Social, economic, religious and cultural drivers that
people experience must be identified and examined, along with how these affect their relationships with
other people and with their animals. How these drivers affect their ability to participate in practices that will
result in better (or worse) health outcomes needs to be researched [31]. Qualitative research, involving
discussions with community members on these contextual factors, is highly appropriate to achieve these

aims.

1.4.1 Social science in action: H5N1 in Thailand
The need for a social science approach to One Health was neatly illustrated in research involving disease

spread after an outbreak of H5N1 in Thailand, which found that taking into account the socio-ecological
context of a potential outbreak, how animals contracted the disease, and how humans may have been
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exposed, was key to understanding the disease ecology, and, therefore, any likely impact on human
populations [70, 71]. For example, the researchers found that contextual factors such as the number of
fighting cocks used in cock fights (a culturally important practice in the region) influenced the spread of the
disease, as did the traditional rice-duck farming system, in which free-ranging ducks were able to feed in
paddy fields, and shed virus into these fields. This work informed a restructuring of the relevant duck farming

system to reduce risk of disease transmission to humans [71].

1.4.2 Qualitative research in action: Ebola in Africa
Focusing on culture and how this interacts with ecology and biology to influence human behaviour is key to

controlling or preventing outbreaks such as Ebola: understanding how people explain outbreaks, taking into
account their context and local beliefs and practices, as well as demonstrating respect for local cultures and
developing trust within them [60]. Barry Hewlett worked with communities, interviewing them to understand
their ‘model’ or explanation of illness: why it happens, who is responsible, and what people do to prevent
(or encourage) it. Before this, teams had been helicoptered in with little to no awareness of how local
communities viewed the outbreak, and their perceptions of what might be causing it. For example, women
were more likely to die because they were primary caregivers and responsible for washing the bodies of
people who had died from Ebola. They were stigmatised more than men and so were perhaps less likely to
admit to being ill, which would have increased the likelihood of them spreading any infection. This lack of
contextual understanding meant that the outbreak team missed opportunities to use community knowledge

and practices to help control the outbreak [60].

The utility of this type of understanding has also been demonstrated for other facets of Ebola, where
comprehension of relationships between bushmeat hunting, community perceptions of risk, changes in land
use and expansion of human habitations, and the link between these and disease emergence, has led to a
more effective policy to prevent infection [24, 72]. For example, LeBreton and colleagues found that only
certain activities around bushmeat were perceived as risky, whereas all activities were in fact as likely to
transmit disease as others [72], while Wolfe et al state that how humans and wildlife interact, and how
humans perceive these interactions, is central to understanding behaviour and how it contributes to risk of

pathogen emergence [24].

Qualitative social science researchers, alongside communities, can contribute to conceptualisation of One
Health approaches by examining issues such as power relations and resource allocations [31], along with
factors such as social status, cultural beliefs, religion, gender, and education. This is especially important in
remote or resource-constrained communities, who are unlikely to ever have been asked about their
priorities, their ideas, and their practices [59], all of which are central to any explanation of behaviours that

may, on the surface, appear confusing or counter-productive. In addition, these communities are likely to be
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at highest risk of spillover of zoonoses, as a result of living in under-resourced areas with little access to
healthcare, increased contact with livestock and wildlife, and lack of support from government or civil society

[32].

Lack of insight into why people behave as they do is likely to mean that approaches focused solely on
behaviour change or regulation will fail, as they ignore the cultural, historical, social and economic factors
and meanings that cause the behaviours in the first place [61]. Involving communities in a way that ensures
they can participate and contribute as much as possible is important, which is why | used photovoice during
this PhD. As Catley and colleagues state, ‘participatory’ approaches should involve communities defining and
prioritising issues in their own context, and developing solutions to these issues [73]. Social science theory,
in this case, critical realism, can help to unpick the subjective understandings, assumptions and meanings
that people hold, and contribute to working toward a more holistic view of potential initiatives [74, 75]. In
this research | used traditional qualitative methods (interviews, focus group discussions and observations)
coupled with a method that is not used as frequently (photovoice) but that | judged might allow participants,
especially those who were less literate or less used to discussing their opinions, to relax and potentially enjoy
the process. This depth of engagement with community members, particularly those who took part in the
photovoice component, allowed me to talk through with them and unpick factors that might be driving

certain behaviours.

1.5 The need for community engagement and co-production in research and

interventions
For the purposes of this study, | define community broadly, following the lead of Adhikari and colleagues, as

including ‘the residents of settlements where health research is conducted, potential study participants, all
other residents in the immediate locality’ [3]. | define community engagement as ‘the process of working
collaboratively with and through groups of people affiliated by geographic proximity, special interest, or
similar situations to address issues affecting the well-being of those people’ [4]. Community engagement has
a range of aims, including respecting communities, building trust and social relationships, providing
appropriate benefits (during research projects, avoiding exploitation of participants and protecting them
from potential harms), and supporting a clear and fair consent process (particularly important when
participants may have low literacy or be from otherwise disadvantaged populations) [3, 76]. While some
community engagement is focused on empowerment and increasing autonomy (ethical good practice), other
types of engagement are focused on achieving outcomes from the research in question (instrumental, e.g.,
increasing retention in studies) [3, 76]. Engagement can be as superficial as simply informing communities of

health issues (e.g., awareness programmes), through participatory visual methods such as photovoice [77,
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78], to more in-depth initiatives like co-production of research projects with community members, asking for

their priorities and reflections at all stages [3].

Co-production is a process whereby researchers work with community members to achieve outcomes that
are relevant and meaningful to them in their context. However, there is discussion over what the definition
of co-production actually is, with Oliver and colleagues [79] discussing four types of co-production, including
i) substantive, where co-production increases the quality of the research, ii) instrumental, where it makes
research more effective, placing outcomes in the relevant context, iii) normative, where co-production is
seen to be more ethical and ‘fair’, and iv) political, where it is related to increasing ownership, empowerment
and inclusion, making research less exclusive and not only done by ‘elites’ [79-87]. For the purposes of this
thesis co-production is defined as a process during which potential or actual end-users (such as members of
a community) work together with service providers (healthcare professionals, policymakers, academics) to
produce knowledge and interventions that are useful, workable, and (cost-)effective. This type of working
may help to increase trust, empowerment and ownership among communities that may otherwise be
marginalised [67, 88]. In addition, interventions may be more effective if communities have been actively
involved in planning solutions so that they are culturally and contextually sensitive [67, 68, 88]. Community
views on what is likely to work may be more realistic as they are working within what they have, rather than
an ideal-world scenario. Recommending an expensive or time-consuming ‘solution’ to an issue if people can
afford neither the time nor the expense of these potential solutions will be ineffectual [89]. Additionally, co-
production in healthcare aims at ensuring that communities have at least some control over the design and
implementation of any initiative or piece of research that is directly related to their situation, allows them
ownership of the process and the outcome, and, at least in theory, allows them to hold health providers
accountable [69, 90]. Many issues must be kept in mind while doing this type of work, including the power
relations within and across communities [88], involving people who are respected within the community,
which may be groups as diverse as local politicians, female community health volunteers, and traditional
healers, and recognising that participants and researchers are likely to be from very different backgrounds
and hold very different assumptions, including the perceived utility of a co-produced project. | discuss the

significance of inclusion of these groups with reference to my findings in detail in Chapter 7.

The purpose of this PhD, rather than co-producing a piece of research with communities, was to identify,
through discussion with the people involved, what might make this process effective in the future. Due to
the time and financial restraints of this project, embedding within one of the communities who participated

was not feasible, but | aimed to lay the groundwork for such a project in the future.
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1.6 Research aim and objectives

| aimed to identify potential anthropogenic drivers of zoonotic disease risk and community-based mitigation
approaches in Nepal, through collaborative discussions with people in affected communities, healthcare
practitioners, and policymakers, and to examine how any community-level mitigatory factors were, or could
be, implemented. Research on these issues is lacking in Nepal, particularly qualitative studies focusing on the
views and experiences of affected people during the development and implementation of any intervention

or research.

Objectives were to:

1. identify potential anthropogenic drivers of zoonotic disease risk (Chapter 3 and Chapter 4).

2. explore community perceptions and knowledge of risk factors, prevention, and treatment for common
zoonotic diseases in selected rural and urban sites in Nepal (Chapter 4).

3. identify existing and potential mitigatory activities, including barriers and enablers to the effective
implementation of these activities (Chapter 5).

4. identify, in collaboration with community members, policymakers, and human and animal healthcare
personnel, what might foster community engagement and co-production of pilot One Health projects

focused on mitigation in Nepal (Chapter 5 and Chapter 6).

1.7 Thesis structure

Chapter 1 introduces my research, the study setting, and concepts relevant to qualitative social science, co-

production and One Health. | conclude with the aim and objectives of my research.

Chapter 2 provides detailed methodology, including the philosophical foundations of the research, the

methods | used, my positionality and reflexivity, and ethics processes.

Chapter 3 provides a scoping review | conducted to inform my PhD research [28] and published in August
2021 in the journal One Health. In it, | summarise the available literature on potential anthropogenic drivers
of zoonotic disease risk in the Indian subcontinent. | chose to include research on the subcontinent as a whole
as literature focused on Nepal is sparse (only 9% of articles included discussed findings from Nepal) and using
a broader geographical area was much more informative, especially as many of the countries included have
similar cultures and religions and findings were, at least to an extent, applicable to Nepal. | describe the
findings in terms of diseases covered, mitigatory practices used by communities, and discuss how improving
the understanding of risk perceptions in communities would help in co-designing interventions that are

specific to the context and therefore likely to be relevant to communities.
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Chapter 4 is an exploration of community perspectives on zoonotic disease in Nepal, disease awareness and
how beliefs and behaviours might affect potential spread of these diseases, using through interviews with all
participants, and photographs taken by selected participants. This chapter addresses Objective 1, to identify
potential anthropogenic drivers of zoonotic disease risk in communities in Nepal, and Objective 2, to examine
community perceptions and knowledge of risk factors, prevention, and treatment for common zoonotic

diseases in these selected communities.

Chapter 5 complements Chapter 4, and focuses on potential avenues for co-production of responses to
zoonotic disease threats within the Nepali communities included in this study. This chapter is again informed
by interviews with all participants, and the photographs taken by selected participants. This chapter
addresses Obijective 3, to identify existing and potential mitigatory activities that around zoonotic disease in
selected communities, including barriers and enablers to the effective implementation of these activities,
and Objective 4, to work with community members, policymakers, and human and animal healthcare
personnel to identify what would foster community engagement and co-production of mitigatory activities

in Nepal.

Chapter 6 focuses on perspectives on the multi-sectoral One Health approach in Nepal, informed by
interviews with healthcare practitioners and policymakers. This chapter provides an understanding of the
current policy landscape around zoonotic disease in Nepal, and explores the perceptions of policymakers and
healthcare practitioners on this topic, identifying opportunities and challenges to operationalising a coherent

One Health approach in conjunction with community members in Nepal. This chapter addresses Objective 4.

Chapter 7 discusses the implications of my findings for community co-production of interventions to address
zoonotic disease threats in Nepal. Using findings discussed in Chapters 4, 5 and 6, | develop a conceptual
framework, demonstrating why contextual factors are so important to the future of research into, and
interventions focused on, zoonotic disease in Nepal. Implications for future research, including limitations of
the current project, and my reflections on my PhD journey as a whole are included here. | close the chapter

with overall conclusions drawn from the entire project.
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Chapter 2: Methodology

2.1  Study design

| chose a qualitative (interpretivist) multimethod study design, underpinned by critical realist philosophy, and
recognising contextual nuances of Nepal's socio-cultural landscape. This pragmatic approach, using different
methods (i.e., interviews, focus groups, photovoice and unstructured observations) fit my topic and research
guestion because it allowed me to work with participants to clarify what they thought about the topic and
why they acted as they did and, for those participants who took part in the photovoice component, to actually

show me what was important to them using photography.

2.2  Philosophical foundation
2.2.1 Ontology (Realist)

Ontology is how we understand the world; Haigh and colleagues define it as ‘one’s understanding of the
nature of reality and what can be known about that reality’ [1]. For the purpose of this project, my ontological

position was realism: the world exists independently of me and everyone involved in this project.

2.2.2 Epistemology (Subjectivist)

Epistemology is how we know what we think we know, and how who we are affects our knowledge
production. Again, as Haigh and colleagues define it, epistemology is about ‘understanding of the nature of
knowledge, the ‘getting to know’ process, the relationship between the person who seeks to know and the
knowledge they construct’ [1]. For the purpose of this project, my epistemological position was subjectivism:
we observe the world, but the conclusions we draw from this observation may not necessarily be correct.
Our observations are theory-dependent, i.e., we cannot observe objectively — instead, we bring our beliefs,
perceptions and understandings into everything we do. | discuss this concept of reflexivity further in Chapter

7.

2.2.3 Axiology (Participatory)

Axiology is how our values influence our interpretation and how we acquire knowledge. Projects taking a
critical stance focus on improving conditions for marginalised or oppressed groups and working toward
emancipation. For realism, this is largely done by clarifying how mechanisms may be changed to increase
beneficial, or suspend harmful, effects [1]. In this study the axiology was participatory, in that people in
communities were asked to discuss their views, opinions and priorities, sometimes involving inherent cultural
or religious beliefs, and trying to relate these priorities to actionable and useful outcomes. This participatory
axiology can inform policy and programming, e.g., co-production or co-design of research and interventions,

as it acknowledges that inequitable and marginalising outcomes can result from both individual and systemic
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factors [91]. Working with community members to examine how their beliefs and opinions affect their

situation is central to addressing these factors.

2.2.4 Macro-theory (Critical realism)

The combination of a realist ontology and a subjective epistemology results in an overarching critical realist
perspective: the world exists independently, and production of knowledge is theory-dependent and can
therefore be fallible. In this project | used a critical realist lens as a tool for analysing social issues and
developing potential solutions to these issues [1, 75, 92, 93]. Critical realism has been used to examine issues
as diverse as women’s experiences of agricultural policy on farms in Canada [92] and the relationship
between human rights and social determinants of health [1]. Taking a critical realist perspective can help to
interrogate the complexity that surrounds the world by examining the ‘observable’ world — what we can see,
what people tell us, how we understand issues — and the ‘real’ world — what may actually be driving
behaviours [92]. This stance helps the researcher maintain a pragmatic but critical engagement with

participants’ understandings of reality, rather than simply interpreting what participants are saying [94].

Critical realism was conceived in the 1970s by the philosopher and sociologist Roy Bhaskar as a rejection of
the dominant theories of the time, positivism and constructivism. Positivism underpins most medical and
epidemiological research [95], and does not engage with what cannot be measured, leading to a simplified
approach to public health issues [96]. Positivists suggest that the only valid knowledge comes from
experiencing events, and that information from these experiences forms the source of all knowledge.
Constructivists conceive of all knowledge as constructed by humans to explain phenomena and events.
Against this, critical realists posit that human knowledge is only part of a ‘deeper and vaster reality’ [92], and
that we cannot reduce everything to our understanding and knowledge of reality. The real world exists
independently of our perceptions and the constructions we build around these [75, 95]. We can understand
the world only if we understand the structures or processes (e.g., culture, language, power relations) that
generate events. These processes are independent of the events they generate: even when we are not

observing the processes, they exist, and so can be empirically identified [75, 92, 95, 97, 98].

Critical realists deny that we can have an objective, definite understanding of the world, as all understanding
is influenced by social and cultural contexts, and beliefs, emotions and values are part of our subjective reality
[99]. This means that we have to interpret everything, and this obviously is affected by our positionality and
reflexivity, our mental states when conducting and analysing our work, and also those of participants.
Everyone has their own perspective, and this perspective is part of their world, and must be considered in
any analysis. However, this is not denying that there is a reality, just that our understanding of this reality is
limited and incomplete, and our understanding of the world influences our beliefs, culture and personal

perspective [75, 100]. Relationships between social and cultural influences and how we understand our
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reality are not accessible to us — they are perceived through the phenomena and experiences that they
generate, e.g., our behaviour in a given situation [100]. And these behaviours and perspectives are as real as
any other, ‘concrete’ phenomena and should be treated as such [75]. Critical realists argue that ‘mental’
phenomena (e.g., beliefs, thoughts, perspectives) are involved in the causal processes that produce social
phenomena and behaviours, and so are central to any attempt to explain events and actions. These
perspectives and situations causally interact with each other [75]. Therefore, a critical realist perspective

allows a clearer understanding of the connections between a person’s perspective and their situation.

Critical realists believe that reality consists of three domains: (i) empirical: events that have been or could be
experienced; (ii) actual: events that have been caused by the causal mechanisms; and (iii) real: structures,
entities or organisations that have properties that allow them to activate mechanisms that affect other
structures or organisations (causal mechanisms). These entities can be physical or non-physical (e.g., power
relations). To identify the properties of entities and structures, we can ask: what are the preconditions for

this entity to exist? Can A exist without B? What does this entity have that allows it to do certain things? [1].

The findings of my literature review (Chapter 3) suggest that, despite knowing what officials advise, people
often do not behave in expected ways, even when official advice is available and communities are aware of
the mechanisms of disease transmission [28]. For example, following an outbreak of Nipah virus in
Bangladesh, easily comprehensible messages about the dangers of consuming raw date palm sap were
disseminated by the Government, including ‘do not drink raw sap’ and ‘avoid drinking raw sap’, but
behaviours in outbreak-affected communities continued unchanged [101]. In Sri Lanka, a clear understanding
of transmission of leptospirosis was not associated with taking preventive measures to avoid contracting the
disease by students working in paddy fields [102]. This suggests that simple measures attempting to raise
awareness do not change behaviour effectively and that there are other, less obvious factors or processes

underlying behaviour.

| use critical realist theory to unpick the ‘observable’ world — what we can see, what people tell us, how we
understand issues —and the ‘real’ world —what is actually driving behaviour [92]. By discussing relevant issues
around zoonotic disease, awareness and behaviours with members of different rural and urban communities,
and with human and animal health professionals and policymakers, | was able to build a picture of what
people understand (observable) and how this relates to how they do, or do not, behave (the ‘real’ world). |
examined why, for example, people do not follow hygiene protocols when working with animals or drink raw
palm sap when they are aware that this will potentially make them ill. The common-sense belief is that people
will behave in a way that protects them from illness. However, the literature review and anecdotal evidence

indicates that this is not the case. Taking a critical realist viewpoint means recognising that actions can be a
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result of beliefs and views (why we act in a particular way) AND structural properties that may constrain,

encourage or otherwise influence our behaviours [96].

Taking a critical realist stance allowed me to work with participants to understand what they think needs to
be done to achieve their goals (and what these goals might be), and how this can be done, taking into account
their beliefs and their context and how these inform their actions. Positionality and reflexivity are central to

any analysis informed by critical realism, as | discuss later in this chapter and in Chapter 7.

2.2.5 Theoretical framework

Fundamental Cause Theory, first described by Link and Phelan in 1995, states the importance of
contextualisation of identified risk factors for illness, with a focus on social factors such as socio-economic
status and social support (e.g., access to resources) as ‘fundamental causes’ of disease [103, 104]. These
fundamental causes are important because they are part of a wider constellation of factors that drive
mechanisms that cause illness, although they are not the only causal mechanisms. Link and Phelan argue that
individual risk factors need to be put in context to identify why people are at risk of disease risk. If we do not
do this, we ignore the many dynamic processes that work on these factors to produce disease risk [103, 104].
If we understand why people are unable to avoid certain risk factors, for example drinking polluted water as
this is the only water available, or living with commensal rodents as it is impossible to effectively remove
them, we can understand why people are necessarily exposed to risk, and work with them to discover what
mitigations can be implemented. Without understanding the processes and risk factors that put people at
risk, efforts to change behaviours will focus on the individual rather than their context and how these
interact, and therefore likely be too simplistic and ineffective [103, 104]. These factors will include an
individual’s beliefs and perceptions, but by centring these in the appropriate context, we can learn more
about how to decrease risk. Link and Phelan suggest that policymakers should ensure that all interventions
aimed at changing behaviour should consider why people are at risk of risk. This will ensure that relevant,
contextual factors are addressed by the intervention, rather than simply focusing on the individual’s

behaviours [103, 104].

This theory is useful as a starting point, but focuses more on the contextualisation of social and socio-
economic factors, rather than more subtle, less concrete factors such as individual perceptions, power
relations, religious and cultural beliefs [103, 104]. While these factors are evidently important, my PhD
develops this further by involving participants in identifying what processes lead to increased risk of
exposure, and, through analysis of their discussions and photographs and incorporating other, less concrete
factors into the theory, potentially make it more applicable and relevant to communities, particularly in

resource-constrained contexts. The framework | developed is presented in Chapter 7.
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2.3  Research question

My overarching research question was: “what are potential drivers of risk of zoonotic disease in communities
in Nepal, what mitigatory factors are in place (and why), and how could any community-level mitigatory
factors be implemented, using a One Health approach?” Findings from the scoping review (Chapter 3) helped
to inform and direct the research question and the project as a whole. As discussed in Chapter 1, Nepal is
classified as a ‘least developed’ country, is under-resourced both financially and in terms of personnel, and
is vulnerable to an outbreak of zoonotic disease for many reasons including lack of surveillance, lack of a
properly functioning healthcare system, and general lack of awareness of disease risk at governmental level.
Coupled with the lack of research and available data on the incidence and prevalence of zoonotic disease in

Nepal (see Chapter 3 and Chapter 6), it was an ideal choice for this type of project.

2.4  Study sites

| collected data in six community sites (Figure 1), representing rural and urban districts in two of the most
heavily populated provinces in Nepal, including districts in mountainous areas (Mustang) and the Terai region
(lowland — Chitwan). These sites were selected after discussion with colleagues and my external supervisor
in Nepal, Professor Nanda Bahadur Singh, Vice-Chancellor of Mid-Western University. One site was an
informal settlement in Kathmandu. Communities living in these settlements in Kathmandu are at risk of
rabies and rodent-borne disease - they live in close proximity to refuse and open sewers and have no access
to hygienic latrines or clean water sources. Community dogs are ubiquitous at these sites. To earn anincome,
community members often collect recyclables, which may be polluted with animal excreta, from local houses

and streets.
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Figure 1: Map of Nepali districts included in research
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2.5 Participant sampling and recruitment

| used a combination of typical sampling and snowballing. Typical sampling is a type of purposive sampling
that is often used in qualitative studies that are designed to explore concepts, as it allows researchers to
describe typical cases. | used typical sampling to select participants who were likely to generate appropriate
data to help answer the research questions. As with most sampling used in qualitative research, typical
sampling does not allow generalisability of findings, but allows identification of usual experiences in a
particular setting [105, 106]. Snowballing is used frequently in qualitative research: initial ‘seed’ contacts are
identified through searches of relevant documents and websites and invited to take part. These participants
are then asked to provide names of others who might have interesting experiences or opinions to share, and
who might be interested in taking part in the study. Snowballing is useful when the researcher needs to
demonstrate to potential participants that they are trustworthy, and so being referred by a colleague or

contact may help gain their trust and make them more willing to participate in the research [107].

| selected six districts (two in the Kathmandu valley) after discussion with Nepali colleagues on feasibility and
the potential presence of information-rich cases in various areas, and enrolled adult participants including,
as far as possible, people of different ages and genders. We aimed to conduct six to eight individual, semi-
structured interviews and one focus group discussion (FGD) of six to 10 participants from each community
per site. This initial estimated sample size was realistic and judged sufficient for a qualitative study using

purposive sampling, which is often used to identify information-rich cases in a cross-section of the
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population, but was flexible and open to adjustment during the study [105, 106, 108]. In each district selected
for the study, we contacted a healthcare worker (if available) and asked them to suggest people to contact
in each community. For instance, we wanted to talk to people who might have had some relevant experiences
(e.g., might have been bitten by a dog, or who kept livestock), or people who were relatively prominent in
the community (e.g., leader of a women’s group). If we could not contact a healthcare worker, we instead
tried to identify a prominent member of the community (e.g., teacher or member of a community group)
and asked them to suggest participants. We met the suggested people, explained the aims of the study, and
interviewed them if they were willing to participate. We asked each participant to identify another potential
participant until approximately six to eight individuals and one discussion group had been recruited per
community, or until sufficient numbers per community had been reached, attempting to include participants

of different ages and genders.

| recruited 20 national and subnational policymakers and implementers for semi-structured interviews, using
a mixture of purposive sampling and snowballing. This sample size was realistic for this study and was
designed to provide a range of opinions and viewpoints. | generated a seed list of Nepali human or animal
healthcare professionals and national or regional policymakers, who asked colleagues in Nepal to nominate
potential participants from appropriate organisations in the country. All were contacted by email, with two
refusing due to time constraints and three not responding. At the end of their interview participants were
asked to nominate others who might have useful experiences or viewpoints to discuss. All participants were
interviewed in their home, place of work or a local café, as they judged appropriate, and to allow

confidentiality and privacy, as far as possible.

These sampling and recruitment strategies were appropriate for a critical realist approach as we aimed to
gain an understanding of how people in the sites were affected by their context and the meanings and

understandings they had for the topics in which we were interested [75].

2.6  Data collection methods
This multimethod study incorporated semi-structured interviews, FGDs, photovoice and unstructured
observations with community members, and semi-structured interviews with health-workers, veterinarians,

and policymakers.

Data were collected between April and July 2022. Both interviewers had post-graduate training in social
science research and interview methods. All sessions were audio-recorded on a Dictaphone with a
smartphone as back-up in case of any technological issues, with the permission of the participant(s). If
participants did not agree to be recorded | took comprehensive notes during the session and wrote these up

immediately after the session.
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Data collection methods were appropriate to a critical realist analysis, particularly the combination of
interviews/FGDs and observations, as this allowed a measure of triangulation and deeper understanding of
participants’ (possibly implicit) perspectives rather than relying on one approach from which to draw explicit
(and possibly erroneous) conclusions [75]. Triangulation involves combining several different methods to
study the same phenomenon: if a similar conclusion or idea can be drawn from each method, this suggests
that the conclusion is likely to be valid. Participant behaviours (e.g., laughing) may have added nuance to the
interpretation of their words, particularly when discussing sensitive issues, as was sometimes the case in this

study, and these were noted down during the sessions.

2.6.1 Semi-structured interviews

Justification

Semi-structured interviews are frequently used in qualitative research as they permit the researcher and the
participant some flexibility during their discussion but also allow focus on issues that either consider are key
to the desired outcomes of the research [109, 110]. This type of interview has been defined as designed to
obtain ‘descriptions of the life world of the interviewee in order to interpret the meaning of the described
phenomena’ [110]. Individual, semi-structured interviews were appropriate for this PhD as | was able to use
a topic guide | prepared before the start of the fieldwork during the interviews, but this format also allowed
me to prompt participants when | judged that they might have opinions or views or data of interest to
additionally contribute to our discussion. If participants had anything they wanted to contribute that was not

covered by the topic guide they were able to introduce topics at any point during the interview.

Tool development

The topic guide for community participants covered human-animal contact, biosecurity and food hygiene,
environmental changes, health issues, and disease awareness, including any experience with awareness
programmes. The topic guide for policymakers and healthcare practitioners covered participants’ relevant
experience, views on community awareness, and comprehension of governmental policy on zoonotic and
infectious diseases. | was also interested in their experiences of what is being done to engage communities

in policy development and implementation in Nepal. Topic guides are presented in Appendix 1.

Development of the topic guides for the semi-structured interviews and group discussions was informed by
the literature review (Chapter 3), wider reading around the issues of zoonotic disease, my understanding of
critical realism, and discussion with colleagues. | revised topic guides iteratively as needed. Colleagues in

Nepal reviewed topic guides for relevance and socio-cultural appropriateness before interviews began.

Conduct
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Interviews lasted approximately 30 minutes and were conducted in Nepali or English as chosen by the
participant. Community interviews were run by me and Hari, with Hari translating participant responses.
Interviews were audio-recorded using a Dictaphone, with the exception of three interviews in the informal
settlement for which participants did not give permission to be recorded. All of the healthcare professional
and policymaker interviews were conducted by me alone, in English. | conducted seven of the healthcare
professional and policymaker interviews remotely using Zoom software (Zoom Video Communications Inc,
San Jose). With permission, these interviews were audio-recorded with automatic transcription enabled. |

reviewed and corrected the transcripts against the recording immediately after the interview.

Interviews usually took place in the participant’s home, office or a café. If participants did not feel
comfortable with one of these venues, for whatever reason, we went somewhere they agreed to be

interviewed.

2.6.2 Focus group discussions

Justification

Focus group discussions usually consist of approximately six to 10 participants and the researcher as
moderator, sometimes with a second researcher as a note-taker and/or observer [111]. Focus groups are
perceived as more flexible and dynamic in comparison with semi-structured, individual interviews [109, 110].
They allow participants to have a more natural discussion between themselves, with the researcher either
participating and directing the conversation to topics in which they are most interested, or withdrawing as
far as possible to allow the discussants to direct the discussion [109, 110]. This means that ideas and concepts
that are not on the topic guide can be introduced into the discussion, and this can be a fruitful research

method, allowing participants to justify their opinions on relevant subjects.

Tool development

The topic guide for the FGDs covered the same topics as that for the individual, semi-structured interviews.

Conduct

Discussions lasted around 45-60 minutes and were conducted in Nepali by me and Hari, with Hari translating
during the discussion. The FGD in Bhaktapur was conducted in a mixture of Nepali and Newari at participants’
request: all participants were fluent in both languages. All FGDs were audio-recorded. Focus groups took
place in the home of one of the participants, in a café, or in a quiet space outside, as appropriate and chosen

by the group members.

2.6.3 Photovoice

Justification
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Photovoice is a participatory research method that can be used with communities as a collaborative approach
to data collection [112]. Participants take photographs and discuss the significance of these images for them
in their particular context and situation [77]. A systematic literature review of studies using this method
suggested that it can enhance understanding of community experiences, beliefs, behaviours and priorities
[78, 113] and may be particularly useful in marginalised communities where people may be less familiar with
traditional methods of enquiry such as interviews [114]. This is also true for participants who are less literate
or less confident talking to people they do not know or necessarily trust [115, 116]. Participants can produce
a physical image of their viewpoint, as something concrete from their reality, without relying on words alone
[112]. Participants can be identified as such rather than as subjects of the research, which means the whole
process may be perceived as more of a collaboration than an investigation [114]. This collaboration is central
to a critical realist understanding, as it allows the participants to physically show us their beliefs, practices,
and traditions, and their multiple roles, as, for example, community member, mother, member of women’s
group, farmer, business owner, and disposer of dead animals. Photovoice is an ideal tool to use with critical
realism as it allows participants to demonstrate how they make sense of their world: what is (non-)significant
for them and what they would like to know to allow them to have agency over their situation and the world

around them [114].

Conduct

At the end of their interview, | asked participants who had engaged well with the interview and were
enthusiastic to participate to use a simple digital camera to take photographs that illustrated their
perceptions, feelings and beliefs around zoonotic disease risk in their community. They were then asked to
describe why they had taken these images. As some participants had poor literacy, or may have felt
intimidated about voicing their opinion, asking them to use photographs to illustrate their views may have
encouraged them to talk and provided an additional rich source of valid, reliable data [117]. All photographs

are presented with explanatory text in Appendix 2.

2.6.4 Unstructured observations

Justification

Taking notes of unstructured observations on any context, content or concept that appeared potentially
significant or interesting that occurred during interviews or FGDs, e.g., how participants interacted with
animals around them, or if they laughed or appeared uncomfortable while discussing certain topics, can
provide insight into contextual factors and how these may relate to topics being discussed, or actions being

taken (for example, photographing certain objects or situations) [118].

Conduct
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During the semi-structured interviews and FGDs | made brief written observations on the ‘three Cs’ [118]:
context, content, or concept. Every evening | wrote down any ideas, reflections and observations | had on

the interviews or FGDs, or how people had responded during photovoice.

2.7 Data management

Recordings in Nepali were transcribed directly into English from audio recordings by a Nepali healthcare
professional who was fluent in both languages and familiar with public health and infectious disease. Two of
the first transcriptions were reviewed and back-translated by a second native Nepali speaker to ensure that
the transcription accurately reflected the recording. | transcribed all interviews that were run in English.
Terms used by participants for animal diseases were cross-checked with a Nepali veterinarian fluent in English
to ensure that they represented the correct disease as far as possible, and to check for any nuance related

to these diseases that might not have been obvious to the translator [119].

Interview and FGD transcripts were imported into NVivo software (QSR International Pty Ltd, Version 12,

2018) for data management.

| gave photographs taken by participants an identifying code and wrote a simple textual description. This
description was imported into NVivo with the accompanying explanatory text from the participant who took

the photograph.

The unstructured observation notes were imported into NVivo and used to generate a thicker, richer
description of the phenomena being discussed. Thick description uses data from different sources to

contextualise events and behaviour and aid in their interpretation [120].

2.8 Data analysis

2.8.1 Critical realist approach

As described above, critical realism posits that certain ‘generative mechanisms’ necessarily exist for us to
experience events. These mechanisms are ‘intransitive’ (existing whether or not we detect them),
‘transfactual’ (they are not transitory, they are enduring), and govern events [121, 122]. These mechanisms
are complex and can be cultural, physical, psychological, biological, socio-economic or normative, or a
combination of these [123]. One of these mechanisms could be, for example, the effect of social structures,
which imply power relations and different influences (e.g., the relationship between a community member
and a traditional healer) and help to explain a phenomenon (e.g., in a focus group, why a person may stop
talking when an elder opens their mouth to comment). However, mechanisms are influenced and

constrained by context, with a particular context potentially altering an outcome by affecting the

33



mechanisms that produce it [124]. This underlines the importance of understanding the specific context in
which research is done, for example, cultural and religious factors relevant to the place or people, as
outcomes are contingent on the effects these factors have on mechanisms [125]. It also must be kept in mind
that context is often not a tangible, stable ‘thing’ or event, but can be aspects that influence interactions

(e.g., power relations and social status) and therefore processes and outcomes [126, 127].

2.8.2 Reflexive thematic analysis

Reflexive thematic analysis is a ‘subjective situated engagement with data’ [128]. During this analytical
process the researcher interrogates what, how and why they are doing what they do, and how this affects
their research and analysis. The generation of knowledge is subjective, not objective, and this subjectivity is
a resource to be drawn on during the analysis. What effects do we have on the output? How do people react

to us during the fieldwork? This has to be considered during the analysis.

Braun and Clarke discuss the ten core assumptions of reflexive thematic analysis, which include that the
researcher is the primary tool for this type of analysis, and that codes and themes are generated by the
researcher (they do not ‘emerge’ as is so often stated) — this is an active rather than passive process. Codes
build into themes, which are patterns that share an idea, concept or meaning [128]. Effective analysis involves
both a deep immersion into the material (in this case, interview and FGD transcripts, photovoice descriptions
and notes, and unstructured observations), as well as time away from the data, allowing thoughts and ideas
to coalesce [128]. | achieved this by performing an initial analysis on the data and then writing other sections

of the thesis, before returning to the data and re-considering my codes and themes.

Codes are the result of the process of coding the data, locating interesting concepts, meanings or ideas
associated with sentences or smaller fragments of text (or photographs, or observations, in this case) [128].
Themes are generated from these codes. This is a long and iterative process, and data can be (and usually
are) coded to different themes, rather than a singular theme. This increases the richness of the data and
allows identification of informative patterns. Codes contain one facet of a concept, whereas themes contain

many facets of an overarching concept [128].

Inductive coding, rather than deductive, involves coding data without using a pre-existing structure [129],
while taking into account the beliefs and background of the researcher who is responsible for coding the
data. In practice, this meant that, although | took the dataset as the starting point for the analysis, | remained
cognisant of my presence during the process, and my position with respect to the data, and how this may
have affected my analysis. Therefore, the inductive orientation which | (and any other researcher) took could
not be ‘pure’, as | was positioned in relation to the data, and was working with a topic guide during the

interviews, and this inevitably affected my perceptions and understandings of the data [128].
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Reflexive thematic analysis was discussed with regard to its use by One Health researchers by Hennessey and
Barnett, two academics of veterinary epidemiology, in 2023 [130]. The authors acknowledge the importance
of ontological and epistemological positioning and the specific theory that the researcher is using, combined
with reflexivity (see section below). However, despite an exponential increase in the number of animal
health-focused One Health papers using thematic analysis since 2007, they found that papers were not
explicit about the theories that informed their work and analysis [130]. They argue that as data do not exist
independently of theoretical positioning, findings from these papers are potentially not as useful as a form
of knowledge creation as they could be. They recognise that many One Health researchers will have had little
to no exposure to social science concepts, and are working with a set of ‘taken-for-granted knowledges’ that
they have never examined critically. Instead of this concrete way of thinking, Hennessey and Barnett identify
the key issue as the need to recognise that data only exist as a response to questions that researchers ask,

the methods used to extricate these data, and researcher positionality [130].

2.8.3 (ritical realism and reflexive thematic analysis

Examining the data through a critical realist lens involved placing the data from interviews, FGDs,
photographs and observations in context, and considering how this context may affect interpretation by the
participants and the interviewer. This process examines context and causal mechanisms: what are the
necessary contextual factors that produce or cause the empirical event or understanding that participants
are discussing? What type of context makes these events or ways of understanding possible? What type of
context might prevent an event or an understanding (e.g., socio-cultural factors, financial factors, educational
factors)? By deconstructing what people were saying or doing, | began to build a clearer, richer and more
informative description of a likely explanation of what is actually happening, and why [122, 131, 132].
Thematic analysis, although outlining steps that should be taken during the analysis, is not linear or rigid, and
allows the researcher to return to earlier steps in an iterative process, to gain the most from the data [74,

128].

| reviewed and coded all transcripts, explanations of photographs, and observation notes in NVivo, using
reflexive thematic analysis though a critical realist lens to generate themes and sub-themes from the data.
Traditionally, reflexive thematic analysis involves six steps: (i) data familiarisation; (ii) generating initial codes;
(iii) generating themes; (iv) reviewing potential themes; (v) defining/naming themes; and (vi) synthesising
findings and writing up [128, 129, 133]. Fryer describes a five-step critical realist approach to thematic
analysis, that, in the main, mirrors these six steps: (i) develop a research question, (ii) become familiar with
the data, (iii) apply, develop and review codes, (iv) develop and review themes (from codes), (v) generate
conclusions and reports (or findings) [74]. This allows for the development of causal explanations (such as,

as | shall discuss throughout this thesis, beliefs and opinions) for experiences and events. Part of developing
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the codes (step 3) involves checking that these are descriptively valid (do the codes we have used accurately
describe the data?) and interpretatively valid (do the concepts embodied in the codes accurately reflect the
data?). Again, this is an iterative process, as sometimes codes may be amended, or data may be moved from
one code to another [134]. Developing and reviewing themes (step 4) is related to causal explanations: these
causal mechanisms result in the events and experiences that participants discuss during their interviews, or
show us through their photography. Data, codes and themes (the latter two generated from reflexive
thematic analysis) correspond to experiences, events and causes that are an integral concept of critical
realism. The data are the transcripts, unstructured observations and photographs (experiences) generated
during the fieldwork; the codes are descriptions of these experiences (events); and the themes are the
mechanisms that we can postulate as causing the experiences and events [74]. To give an example from
Chapter 4 of this thesis: data = transcripts, observations and photographs; codes = experience of disease,
perceptions of rabies, livestock and disease, and sources of information; and themes = disease awareness,
and beliefs and behaviours. The reviewing part of step 4 means questioning the validity of our themes and
causal explanations: for example, do they make intrinsic sense? Are they appropriate? Have they been

discussed in earlier research? Do participants use these explanations themselves? [134].

Coding the interviews, FGDs, photovoice and observations involved familiarisation, spending time with the
four types of data and identifying any initial, overarching themes: looking for common patterns in the data,
e.g., issues that may have been mentioned, discussed or represented by more than one participant. This is
an iterative process, as themes can be added or modified while the data are being read and analysed. Once
| had generated initial codes | examined how (and whether) these codes formed coherent themes. This
process involved placing the findings in context and examining how context may have affected interpretation
by both the participants and me as the interviewer. | then began to reason further about why the data
appeared the way they did [9]. During this process the researcher examines context and causal mechanisms,
e.g., why people do not wash their hands after helping a cow give birth, or do not avoid drinking raw palm
sap. What are the necessary contextual factors that produce the empirical thing observed? What type of
context (e.g., power relations, lack of finances) makes these actions (or non-actions) possible? What different

explanations can we suggest for phenomena we have observed [135]?

Bringing critical realism and reflexive thematic analysis together, an analysis informed by critical realism
considers the interplay of social and cultural beliefs and the material world, and how this interplay might
affect participants’ sense-making of their reality. Critical realism allows researchers to capture lived
experiences in that particular moment, but understand that these experiences are situated in a particular
context [128]. We must also remember that communities are not one homogenous, coherent mass with
shared beliefs and values, they are a collection of individuals. Power relations are always going to be in play,

with people benefitting from some events or processes, and others not. Using these two approaches together
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allowed me to access participants’ interpretation and account of their reality, rather than a decontextualised,

objective ‘truth’, which critical realists would argue does not, and cannot, exist [99].

Doing thematic analysis with a critical realist approach means that we are aiming to say something about
causation, which it is often assumed that qualitative research cannot do [74]. Attempting to unpick why (or
why not) communities use certain mitigatory activities that may reduce the risk of zoonotic disease, | aimed
to describe or explain some of these causative factors. This is linked to our participatory axiology — asking
communities to participate, without trying to understand these factors, could potentially be read as unethical
and exploitative: simply trying to mine participants for information, rather than for something that could be

useful for the community members taking part in the research.

2.9 Positionality and reflexivity

2.9.1 Positionality

Positionality is how we understand ourselves: who we are and how that might affect or shape our research.
Reflexivity is a process where we are mindful of, and continually question and challenge, our beliefs and
responses to what others are telling us, during all stages of the research project, from beginning to end [7].
Producing research and knowledge, interpreting findings and writing these findings up into a coherent form,
is never neutral but always includes values and judgements and assumptions, whether implicit or explicit [8,
136]. It is important that researchers consider the potential impact of their beliefs, biases, experiences and
emotions during the life of the research project [137], particularly if they are writing up their findings and

conclusions from the perspective of their own, ‘foreign gaze’ [138].

As a relatively privileged, white, educated English woman | was different from the participants in this project.
Despite having a relatively good knowledge of Nepali culture, and having lived and worked in Nepal
intermittently since 2006, | was aware that | brought my own cultural values, preconceptions, and
assumptions into planning, conducting, analysing and writing up the research. Being an objective observer is
impossible, as the researcher, with their social, political and educational values, their motivations and hopes,
is part of the context during the work. This must be kept in mind while analysing findings and developing
conclusions [8]. As a member of LSHTM staff | was able to access the School’s Decolonising the Curriculum
toolkit, and actively participated in the associated online fora, discussing aspects of my work with colleagues

and reflecting on their feedback. This helped me focus as | worked through all stages of the project.

While planning the study | discussed the methodology with Professor Singh and other Nepali colleagues,
including an infectious disease specialist at Sukraraj Tropical and Infectious Disease Hospital in Kathmandu.

The PhD proposal was reviewed by Professor Singh and two of my Nepali colleagues, who provided important
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feedback, particularly on cultural and (potentially) political aspects of what | wanted to research, which they
judged appropriate and likely to help meet the objectives of the project. | was careful during interviews to
not make my views on politics in Nepal evident. | did not want to be perceived as blaming the country’s
government for not having enough resources to optimally address relevant issues. Resources in Nepal have
by necessity to be spread thinly and | tried hard to keep that in mind during interviews, while analysing data,

and when writing up findings.

During the interviews and FGDs | expected my obvious outsider status to affect some of the interactions with
participants, in both positive and negative ways. Most participants in the six communities had little to no
experience of interacting with, and may have been suspicious of, foreigners or strangers in their community.
People who live in Western cultures are used to being interviewed and asked about their opinions but this
cannot be assumed of others [109]. These interviews were the first time most of the community participants
had been asked their views and experiences on any issue, by anyone, and they may have felt uncomfortable
being open about what could have been an emotive or politically charged topic. Some were confused about
why | had travelled to Nepal to ask their opinions and discuss issues with them that they did not even perceive
to be issues. Many participants took time to really understand why | was doing what | was doing — why fly
halfway across the world, and spend money doing so, to ask them about how they interacted with their
livestock, or how they dealt with rodents in their house? In many ways their questions made more sense to

them than mine did.

Being an ‘outsider’ does have advantages: ‘insiders’ (i.e., people who are part of the community involved in
the research) may be too close and their personal experience may affect their expectations or the way they
interact with the participants [139]. Talking to me may have helped them feel more confident about doing
so. However, participants may have felt that they ‘needed’ to tell me what they thought | wanted to hear.
On the other hand, as | am obviously different to participants, they may have found it easier to discuss issues

openly with me.

When they heard my name during the introduction to the research project and the consent procedures,
participants were usually surprised, as the second part of my surname is Nepali (my first husband was Nepali).
This suggested that | was not such an outsider as they may have originally thought, and was a good way of
breaking the ice as participants then began to ask questions about me and my background, and, if they were
from the same (kshatriya) caste or region as my ex-husband, they often asked questions about his family and
upbringing. In these cases it was a two-way exchange of information rather than participants answering
questions with no reciprocity. Participants appeared to enjoy the process as it, possibly, made them feel that

| was giving something (personal details) in exchange for their knowledge and experiences. Many times we
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finished an interview, turned off the Dictaphone, and people offered us tea and snacks and wanted to

continue what had become a social event.

Having Hari, a Nepali man, present during the interviews may have encouraged some participants to talk,
particularly as some men may have felt more comfortable discussing issues with another man, who may have
appeared more familiar and, perhaps, more credible to them. Hari is from a rural area of the west of the
country and has extensive experience of running qualitative interviews with different groups in Nepal. During
the fieldwork he was effective at making participants feel comfortable and encouraging them to talk. | can
speak conversational Nepali and so | was able to discuss some issues with participants directly. My, albeit
basic, language ability appeared to allow some participants to open up and discuss their views, and most

addressed me directly during the interviews.

2.9.2 Reflexivity

During fieldwork | kept a reflexive journal and | return to reflexivity at the end of the Discussion in Chapter 7.

2.10 Ethical considerations

2.10.1 Ethical approval
The Nepal Health Research Council (ref: 2193) and London School of Hygiene & Tropical Medicine

Observational Research Ethics Committee (ref: 26507) provided ethics approval for the study.

2.10.2 Potential harms and benefits

This was an observational rather than interventional study, involving procedures including taking consent,
running interviews and group discussions, and accompanying participants as they took photographs. None
of these procedures should have caused discomfort to the participants but they were encouraged to discuss
anything that made them uncomfortable with me or Hari, and were reminded that they could stop
participating at any point. There was no physical risk to any of the participants but there may have been
issues with them trusting outsiders who they had not previously met. If participants did not wish to discuss
various aspects of the topic guide these were omitted. If participants did not wish to take photographs they

did not have to do so.

This research involved people living in rural or urban areas with little access to healthcare, and who may have
had low literacy, especially the participants living in the informal settlement in Kathmandu. These
participants were understandably slightly reticent about giving consent and having their responses recorded.
Of the four interviews we ran in the informal settlement, three were not recorded, at participant request.

Instead Hari did simultaneous translation and | took notes and made observations during the interviews.
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It was evident that many participants actively enjoyed participating in the research, particularly those who
were asked to take photographs. Many participants told us that this was the first opportunity they had had
to discuss issues like this, and, in fact, to discuss any issues at all with someone external to their community.

This could be perceived as a benefit to participants.

2.10.3 Informed consent

The informed consent form and information sheet were translated into Nepali from simple, clear English by
a Nepali healthcare professional. These documents were then back-translated into English and checked by
me to ensure that the sense had not changed. The information sheet and consent form, and the study as a
whole, were explained to potential participants before any other study procedure took place. If they agreed
to participate, participants were asked to sign a consent form or give verbal consent confirming that they
had read the study information sheet. The consent of illiterate participants was witnessed by a person
unrelated to the study team and selected by the participant, after thorough explanation of the relevant

documents. Participants were given a copy of the information sheet to keep.

2.10.4 Privacy and confidentiality

It was made very clear to potential community participants that their responses would only by heard by me
and Hari (in individual interviews), or the other participants in FGDs. All policymaker and healthcare
professional interviews were run by me alone. | informed participants that if | quoted from their interview
these quotes were included using a code rather than initials. If participants did not want their words quoted
they were able to request this (although none did so). No identifying information (names, exact locations or
dates of interviews) is included in any of the thesis chapters. We asked each participant if they were clear on

all the above before they signed the informed consent form.

Photographs taken by participants were not labelled with their name. People who participated in the
photovoice part of the fieldwork were asked to try and avoid taking photographs of people, unless these
were key to their ideas. Any photos in which people were identifiable without their consent were to be
deleted immediately at the site. People who agreed to be photographed were to be asked to sign or
thumbprint a specific photography participant consent form. In practice, no participant photographed a

person during the study.

All recordings and photographs were assigned an alphanumeric code for confidentiality. Signed informed
consent forms were scanned and shredded. Electronic data were password-protected and only accessible to

the study team.
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During the fieldwork individual data files (audio recordings/photographs) were password-protected and
stored on my password-protected laptop and on a password-protected external hard-drive. At the end of
each day files were uploaded to the LSHTM secure server. All equipment was locked in a safe where possible
(e.g., in hotels). At the end of the project, data were stored on the LSHTM secure server, in line with LSHTM

standard operating procedures, and | deleted all data from my laptop and external hard-drive.

2.10.5 Covid-19 protocol

As a result of the COVID-19 pandemic, | was aware that some participants may have felt uncomfortable about
taking part in case of infection and so we took supplies of masks and hand sanitiser with us and offered these
to participants. However, although COVID-19 was frequently mentioned as a relevant topic by participants
during the fieldwork, none of them requested masks or sanitiser. The pandemic also meant that | had to take

a 9-month interruption of studies as | was unable to travel to Nepal for fieldwork during this period.
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Chapter 3: Drivers of zoonotic disease risk in the Indian subcontinent: a

scoping review

3.1 Chapter introduction

This chapter presents the scoping review | did to inform the PhD. The review focused on literature around
the potential anthropogenic drivers of zoonotic disease risk in the Indian subcontinent. | included 80 sources
that reported relevant findings, with most reporting research from India (39%) or Bangladesh (31%), and 9%
of sources focused on Nepal. People generally did not seek post-exposure prophylaxis for rabies even when
vaccination programmes were available and they understood that rabies was fatal, instead often relying on
traditional medicines. Similarly, people did not take precautions to protect themselves from leptospirosis
infection, even when they were aware of the link with rice cultivation. Nipah was correlated with presence
of bats near human habitation. Official information on diseases, modes of transmission and prevention was
lacking, or shared informally between friends, relatives, and neighbours. Behaviour did not correspond to
disease knowledge. The review identified various human behaviours which may drive zoonotic disease risk
in the region. | found that awareness of risk was not sufficient to successfully change behaviours that put
people potentially at risk of zoonotic disease. | concluded that further research, using interdisciplinary and
participatory methods, would improve understanding of risks and risk perceptions and thus help in co-

designing context-specific, relevant interventions.

This paper was published open access in the peer-reviewed journal One Health in August 2021
(https://doi.org/10.1016/j.0nehlt.2021.100310) [28]. | assert my right to include this paper in this thesis: as
per Elsevier’s copyright policy, authors have the right to ‘use and share their works for scholarly purposes
(with  full acknowledgement of the original article): include in a thesis or dissertation’

(https://www.elsevier.com/en-gb/about/policies-and-standards/copyright).

3.2  Research paper

The research paper cover sheet is presented below, followed by the paper.
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Abstract
Literature on potential anthropogenic drivers of zoonotic disease risk in the Indian subcontinent is sparse.
We conducted a scoping review to identify primary sources, published 2000-2020, to clarify what research

exists and on which areas future research should focus. We summarised findings thematically by disease.

Of 80 sources included, 78 (98%) were original research articles and two were conference abstracts. Study
designs and methods were not always clearly described, but 74 (93%) were quantitative (including one
randomised trial), five (6%) were mixed-methods, and one was qualitative. Most sources reported research
from India (39%) or Bangladesh (31%), followed by Pakistan (9%), Nepal (9%), Bhutan and Sri Lanka (6% each).
Topically, most focused on rabies (18; 23%), Nipah virus (16; 20%) or leptospirosis (11; 14%), while 12 (15%)
did not focus on a disease but instead on knowledge in communities. People generally did not seek post-
exposure prophylaxis for rabies even when vaccination programmes were available and they understood that
rabies was fatal, instead often relying on traditional medicines. Similarly, people did not take precautions to
protect themselves from leptospirosis infection, even when they were aware of the link with rice cultivation.
Nipah was correlated with presence of bats near human habitation. Official information on diseases, modes
of transmission and prevention was lacking, or shared informally between friends, relatives, and neighbours.

Behaviour did not correspond to disease knowledge.

This review identifies various human behaviours which may drive zoonotic disease risk in the Indian
subcontinent. Increasing community knowledge and awareness alone is unlikely to be sufficient to
successfully change these behaviours. Further research, using interdisciplinary and participatory methods,
would improve understanding of risks and risk perceptions and thus help in co-designing context-specific,

relevant interventions.

Keywords: Zoonoses, zoonotic disease, Indian subcontinent, leptospirosis, rabies, Nipah virus
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Introduction

Emerging zoonotic diseases represent a growing threat to global health, particularly in countries that may
lack the finances and infrastructure to address them effectively [13]. Globally, over 60% of human infectious
diseases are caused by pathogens shared with wild or domestic animals [15, 140]. Investigating the human-
animal interface is essential to understanding the emergence of zoonotic diseases and possible prevention
mechanisms [18]. Concentrated small mammal densities, different species living in close proximity, and
anthropogenic encroachment on habitats that disturb existing ecosystems all affect the dynamics of
emerging zoonotic disease [10, 141]. Synanthropic rodents are associated with fragmented and human-

dominated landscapes, increasing the likelihood of zoonotic spillover [17].

Threats posed by zoonotic diseases are global but especially pertinent in low-income countries, where a
range of socio-economic, environmental and other contextual factors often converge to increase risks of, and
vulnerability to, disease outbreaks. These factors include fragile and poorly resourced health systems, rapid
population growth, increased urbanisation, variable literacy, economic vulnerability, consumption of
bushmeat (raw or minimally processed meat from wild animals [2]), and anthropogenic encroachment on
wildlife habitat associated with agriculture and other land use changes [10, 15, 21-24]. In addition, spillover
events are likely to be under-reported in resource-poor settings as communities have little access to
healthcare and diagnostics, government-recommended disease prevention measures are not widely

followed, and surveillance mechanisms are either poor or non-existent [25, 26].

Working within existing cultural beliefs and practices is essential to reducing incidence of emerging zoonotic
diseases, including leptospirosis (i.e. rodents as primary reservoir, but many other host animals potentially
involved), rabies (i.e. dogs as primary reservoir, bats also recognised), and Nipah virus (NiV; i.e. fruit bats as
primary reservoir). Leptospirosis and rabies are serious issues throughout the subcontinent while NiV, with
a case fatality rate of 70%, is present in India and Bangladesh [43, 44, 50] and one of the ten highest-priority
pathogens globally [142]. A recent study found that risk of zoonotic disease spread was increased in tropical
areas, including the Indian subcontinent, that are undergoing changes in land use related to agriculture, and

with high wildlife biodiversity [22].

This review aimed to synthesise existing evidence on anthropogenic, behavioural and environmental drivers
of zoonotic disease risk in the Indian subcontinent. Objectives were to: (i) summarise the scope (i.e., extent
and nature) of the literature focused on this geographical area; (ii) synthesise major anthropogenic and

environmental drivers of zoonotic disease risk; and (iii) identify key areas for further research.

Methods

Study design
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We conducted a scoping review, adapting Arksey and O’Malley’s classic six-stage scoping framework with
later revisions [143-146]. Scoping reviews are preferable to a systematic review when the existing literature
has not been reviewed comprehensively or ‘exhibits a complex or heterogeneous nature not amenable to a

more precise systematic review’ [146].

Stage 1: Defining the research question

Our primary research question was: ‘Which environmental, cultural, and behavioural factors may drive
potential zoonotic disease spillover in the Indian subcontinent?’ The review included all primary research
related to factors that may drive risk of zoonotic disease in the chosen geographical area. Our working

definitions are presented in Table 1.

Table 1. Working definitions

Anthropogenic Anthropogenic effects, processes, objects, or materials are those that are
derived from human activities, as opposed to those occurring in natural
environments without human influences [147]

Behavioural The way in which one acts or conducts oneself [148]

Cultural Shared patterns of behaviours, interactions, cognitive constructs, and
understanding that are learned by socialisation [149]

Driver Any natural or human-induced factor that directly or indirectly causes a
change [150]

Environmental The conditions in which a person, animal or plant lives or operates or in

which an activity takes place [151]
Indian subcontinent | Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka
(https://en.wikipedia.org/wiki/Indian_subcontinent)

Spillover Process in which an infectious agent is transmitted into a novel host species
[10]
Zoonotic disease Disease passed from a vertebrate non-human animal to a human

(https://www.who.int/news-room/fact-sheets/detail/zoonoses)

Stage 2: Identifying relevant studies

First, we searched six electronic databases systematically (Global Health, Global Index Medicus, MEDLINE,
EMBASE, PsycINFO and Web of Science) to ensure comprehensiveness. We used relevant terms and related
terminology for the topic, adapted to the subject headings for each database as applicable. For example, Box
1 shows the MEDLINE search. Second, we hand-searched reference lists of all eligible papers purposively.

Third, we asked stakeholders to identify any additional sources (Stage 6).
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Box 1. MEDLINE search strategy
1 (Zoono* or reservoir* or "animal-to-human" or "human-to-animal" or "animal-human" or "human-

animal").mp
2 Zoonoses/
3 1lor2

4 (spillover* or outbreak* or emerging or emergence or emergent or emerged or reemerging or re-
emerging or re-emergent or reemergent or re-emergence or interfac* or interaction* or contact* or
exposure*).mp

5 Disease outbreaks/

6 communicable diseases, emerging/

7 4or5o0r6

8 (Bangladesh or Bhutan or India or Maldives or Nepal or Pakistan or Sri Lanka or Indian
subcontinent).mp

9 exp Bangladesh/ or Bhutan/ or India/ or Maldives/ or Nepal/ or Pakistan/ or Sri Lanka/ or Indian
subcontinent/

10 8or9
11 3and7and 10
12 11

13 limit 12 to yr="2000 -Current"

Stage 3: Selecting studies

We established eligibility criteria iteratively, with initial criteria based on the research question and
geographical area. Studies had to meet all criteria to be included. Documents in English and French were
included as most relevant, as other publishing languages (e.g., Chinese, German) are not typically associated
with such research on the Indian subcontinent. We included studies from 2000 to September 2020 (the
search date) to keep the number of studies identified manageable and of contemporary relevance. All study
designs, interventions and participants were included as applicable. As there is little research on this area,
drivers and risk factors did not need to be a primary objective of the study but primary data on
environmental, behavioural, or cultural factors in the context of zoonotic risk had to be presented for the
paper to be eligible for inclusion. Studies that did not include human participants were included if they
discussed pertinent data (for example, if they included information about bat roosting sites and the proximity
of such sites to human habitation, or potential effects of different factors on disease risk for human
populations). Studies that focused solely on wildlife sampling without discussing potential effects on human
populations and habitations were not included. All authors agreed final inclusion criteria: primary research
articles published since 2000 in English or French, which focused on the Indian subcontinent and examined

behavioural, cultural or environmental factors, defined in Table 1, in the context of zoonotic disease risk.

Documents were imported into EndNote (Version X9; Clarivate Analytics), where duplicates were removed.
The remaining documents were imported into Covidence systematic review software (Veritas Health
Innovation, Australia) where titles and abstracts were first screened to assess potential relevance. Articles

included at this stage then underwent full-text screening against eligibility criteria. Finally, reference lists of
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all eligible articles were iteratively checked for any additional documents to assess for eligibility, resulting in

the total number included (Figure 1).

Stage 4: Charting data

Information was extracted from included sources into an Excel spreadsheet with the following headings: (i)
source identifiers: i.e., lead author, publication year; (ii) source characteristics: i.e., country, disease focus,
study discipline, primary objective, study design, study population; and (iii) key findings in relation to drivers

of zoonotic risk.

Stage 5: Collating, analysing and reporting results
Documents were summarised by publication year, country, and disease focus. Extracted data on evidence
and findings across studies were then analysed thematically using deductive and inductive coding as

described by Braun and Clarke [129].

Stage 6: Consulting stakeholders
We contacted three zoonosis experts from the region to obtain their feedback on our initial findings and any
suggestions for additional studies that might meet eligibility criteria. Two provided feedback, stating our

findings made sense in terms of regional context but neither suggested additional studies for inclusion.

Results

Extent, nature, and distribution of literature

The database search retrieved 2,038 unique records after removal of duplicates, of which 66 met the
eligibility criteria. A further 14 sources were identified through hand-searching the reference lists, while no
additional sources were identified through stakeholder consultation, giving a total of 80 included articles

(Figure 1).
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Figure 1. PRISMA diagram
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No eligible sources were published between 2000 and 2004, followed by an increase in the annual number

of publications since 2005, with a peak in 2016 (Figure 2). More details of the sources included are presented
in Table 2.
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Figure 2. Number of sources by year of publication
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With the exception of two conference abstracts, all sources were original peer-reviewed research articles.
Study designs and methods were not always clearly described, but 74 (93%) were quantitative (including one
randomised trial), five (6%) were mixed-methods, and one was qualitative. Quantitative studies were

predominantly cross-sectional (50/74; 68%).

A few studies clearly described their sampling methods, while most provided minimal or no explanation.
Fifty-three (66%) studies appeared to use convenience sampling although sampling methods were not clearly

described in most sources.

Geographical distribution of sources was not even. Most reported research from India (31; 39%) or
Bangladesh (25; 31%), followed by Pakistan (7; 9%), Nepal (7; 9%), Bhutan and Sri Lanka (5 [6%] each), and

none from the Maldives. No sources reported multi-country results.

Topically, most focused on rabies (18; 23%), NiV (16; 20%) or leptospirosis (11; 14%), while 12 (15%) did not
focus on a particular disease but instead on general zoonotic disease knowledge in communities. Study
populations were predominantly the general public (approximately 40%), while 33% were in occupationally
exposed populations, e.g., livestock farmers or bat harvesters. Sixteen (20%) sources included people with
suspected or confirmed diseases of interest, e.g., NiV, rabies, leptospirosis and brucellosis. Seventeen (21%)

sources examined risk factors for zoonotic disease as an explicit objective.

Findings by disease
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Findings are summarised under rabies, NiV and leptospirosis - the most frequently researched diseases, and
‘other diseases’ as appropriate. Table 3 presents a summary of key drivers for, and factors associated with,

zoonotic disease risk in this geographical area.

Rabies

Fifteen sources described behaviour related to rabies, particularly behaviour of people bitten by a potentially
rabid animal. Ahmed and colleagues found people bitten by dogs in Pakistan did not seek post-exposure
prophylaxis or vaccinate their domestic dogs even when aware of the existence of vaccination programmes.
This was true despite 70% of participants knowing rabies was a vaccine-preventable disease and 75%
understanding that it was fatal [152]. Similar responses were found in Bangladesh, with most participants
(32%) not treating bite wounds before attending hospital for post-exposure prophylaxis, 22% applying
antiseptic or water, 14% applying soap and water, and 15% applying products such as lime, soda, salt and
kerosene oil [153]. Another study in Bangladesh also reported use of traditional treatments after dog bite
[154], with 59% seeking treatment from healers before attending hospital and only 2% cleaning wounds
properly with soap and water. In India, 64% of dog bite victims did nothing or adopted ‘religious practices’ to

prevent rabies [155].

Fourteen sources described drivers of rabies related to lack of awareness and understanding of the disease,
its causes and prevention. Communities often reported low awareness of rabies, in terms of preventing bites
and behaviour following a bite or other contact with potentially infected animals [152, 153, 155-169]. Some
sources discussed community beliefs and the use of traditional medicines as prevention or post-exposure
prophylaxis [153]. Studies in India found some participants had heard about rabies, but knowledge of first-
aid following a bite was poor, with application of chillies, turmeric or kerosene and visiting traditional healers
recommended [157, 159, 161]. In two Pakistan studies, most participants stated there had been no rabies
awareness campaign in their community [152], with similar findings in India [156, 159] and another study
from Pakistan [162]. People reported getting their information from friends, family and neighbours, with
women who had received no formal education likely to be less aware of the disease [156]. Other common
sources of information included media and television [154, 161]. One study in Pakistan found that half of
participants were informed about rabies by community elders or neighbours and only 1% learnt of the
disease from an animal health official [162]. Brookes and colleagues found that 73% of participants in India
received information on rabies from friends and neighbours, with few having been made aware by a public
health official or at school (6%); none of the interviewees had heard rabies mentioned in the media orin a

specific awareness campaign [156].

Although 93% of study participants in Pakistan knew dogs were the main transmitters of rabies, only 40%

said they would visit hospital if bitten by a dog [162]. Brookes and colleagues found Indian farm workers who
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learnt about rabies from a veterinarian were more likely than non-farm workers to use traditional prevention
remedies [156]. A study of cattle owners in Bhutan found most who had heard of rabies had heard from a
neighbour and only 22% had participated in animal health or rabies training [158]. In Bhutan, most
community participants said they would report a suspected rabid dog to the authorities, although 50% of
them admitted allowing their dogs to interact with feral dogs. Another study in Bhutan indicated most people

had received rabies education from veterinarians and public health officials [163].

The role of human or animal rabies vaccination was not commonly understood. An Indian study found only
43% of participants were aware of a human vaccine while 57% stated vaccinating dogs would help prevent
rabies [161]. In two other studies in India, 70-75% of participants believed rabies was curable [155, 160].
Knowledge of rabies symptoms in dogs was low among participants in a study in Bangladesh [153]. The main
environmental driver of rabies, identified in three sources, was the presence of stray dogs in communities

[153, 170].

Leptospirosis

Ten sources described behaviour relevant to leptospirosis. A cross-sectional study in Pakistan found people
exposed to rice paddy water, e.g. through rice cultivation, had almost 7 times higher odds (p-value not
calculated) of being seropositive for leptospirosis than those unexposed [171]. In India risk factors including
working in mines, exposure to cattle, and open defecation were significantly associated with leptospirosis
seropositivity [172]. A study in Sri Lanka identified residing on or working close to a farm and handling cattle
as risks significantly associated with leptospirosis infection [173], while another, examining behaviour of
secondary students, found only 18% involved in cultivating rice used gloves or boots while doing so and 13%

bathed in stagnant water [102].

Two sources studied awareness of leptospirosis in Sri Lanka. Paddy field farmers were significantly more
aware of leptospirosis than were other community members, as were people living in endemic areas. Most
participants knew rats were a reservoir (94%), whereas only 3% knew cattle and buffalo could also act as
reservoirs [174]. Sources of leptospirosis information mentioned by secondary schoolchildren living in a rural
endemic area included television, school, newspapers, and educational programmes, with 50% having

accurate knowledge of the disease [102].

Eleven sources examined environmental drivers of leptospirosis. Studies in India identified rat infestation of
housing and proximity to water bodies as significant risks for leptospirosis [172, 175-178], while in Nepal
associations were found between leptospirosis and contact with livestock [179]. Working in paddies was
identified as a high-risk occupation by 90% of participants in Sri Lanka, and 58% were aware of water being

the main mode of transmission [174]. Climatic conditions were significantly associated with risk of
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leptospirosis in a study in Pakistan [180]. Seroprevalence was highest in humid sub-tropical climatic regions

(51%), followed by semi-arid regions (44%) and lowest in hot and dry regions (28%).

Nipah virus

Ten sources described behaviour related to the risk of NiV, which is strongly associated with human-bat
proximity and contact [181-190]. All sources mentioned bat contacts, with risk factors for NiV infection
including proximity during bat breeding season [181], consuming raw or fermented date palm sap, and
climbing trees in which bats were observed [101, 182-187, 191, 192]. In one Bangladesh outbreak, those
infected with NiV had almost 5 times higher odds (adjusted odds ratio 4.91, 95% Cl 3.16-7.65) of having
consumed raw date palm sap than controls [183]. Another study found the odds ratio to be 7.9 (95% CI 1.6-
38) [185]. One of 11 NiV deaths occurred in the son of a date palm sap collector, who reported hearing bats
in his trees at night and having seen bat excrement in the sap collection pot. This collector had sent fresh sap
to his relatives, two of whom died from encephalitis believed to be related to NiV infection, although this
infection was not confirmed [185]. Bat hunting and feeding potentially contaminated dropped fruit to
livestock were frequently reported behaviours in two studies in Bangladesh [193, 194]. Bats were eaten or
used as medicine in rural communities [194] and 94% of households reported bats consuming fruit from trees

on their property [193].

One source discussed insufficient awareness as a driver of disease risk in a NiV-endemic area in Bangladesh,
finding that 50% of participants reported drinking raw sap, while only 5% were aware of NiV. However,
participants who were aware of the possibility of infection from consuming raw palm sap were as likely drink

it as those who were unaware (i.e., 69% versus 67%) [101].

Twelve sources, all from Bangladesh, discussed environmental drivers of NiV. A case-control study found NiV
cases were associated with living close to trees used as bat roosts (odds ratio 40.1, 95% Cl 3.9-416.7) or
having bats near the house during the day (odds ratio 6.5, 95% Cl 1.1-37.5) [182]. Living in areas near where
bats were observed was cited as a potential driver in many papers [101, 182-187, 191, 192]. An outbreak
investigation found villages affected by NiV were more likely to contain habitat suitable for Pteropus gigantus
(odds ratio 2.6, 95% Cl 1.2-5.8), considered the main transmitter for NiV infection, than unaffected villages
[195]. Outbreaks in central and northwest Bangladesh occurred in villages with higher population densities
and fragmented forests, suggesting human population density and encroachment on wildlife habitats can
affect NiV spillover into humans [196]. Hegde and colleagues found that, after controlling for date palm sap
consumption, age, and sex, NiV cases were significantly associated with nocturnal bats around homes in the
month preceding illness [183]. Infrared photographs demonstrated that Pteropus bats visited date palm trees

during sap collection to lick the sap [197]. Cortes and colleagues analysed data from 57 NiV spillover events
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(2007-2013) and found that these were associated with low temperature and lack of rainfall, accounting for

36% of variation in the total number of spillover events each winter [198].

Other diseases

Eight sources described behavioural drivers related to transmission pathways of brucellosis, including
consumption of raw milk [199-201], and lack of handwashing and general hygiene, especially when milking
or birthing cattle [158, 199-203]. Occupational exposure was also discussed [204]. One source described
behaviours related to avian influenza, including keeping poultry in the house [205, 206] and close contact
with sick birds [207, 208]. A study on knowledge of campylobacteriosis in India demonstrated that no

interviewees knew anything about the disease [209].

Other drivers included beliefs that visiting a shrine would help treat disease [199], lack of formal training on
animal husbandry [210], and little awareness of disease transfer from animal to human [211-215] or animal
to animal [216, 217]. Knowledge of disease was shared between relatives and friends rather than through
formal routes [207, 218-220]. llliterate or informally educated female smallholders had much less
understanding of zoonotic disease risk than male smallholders in a study in Nepal [40]. Two sources discussed
environmental drivers of Japanese encephalitis in Nepal, including proximity to water sources, poultry and

pigs being raised coterminously, and the presence of wild birds close to the house [210, 221].

Structural issues included lack of vaccination or access to veterinary advice as risk factors related to anthrax
[222]. These were also mentioned for Japanese encephalitis [210, 221], canine echinococcosis [223],

brucellosis [201], hepatitis E [224] and zoonotic disease generally [206, 225].

Discussion
We aimed to synthesise existing evidence on potential drivers of zoonotic disease risk in the Indian

subcontinent.

Scope of literature

For our first objective, summarising the scope of existing literature, we identified 80 sources describing
primary research on potential drivers of zoonotic disease risk in this geographical area. Three diseases, rabies,
NiV and leptospirosis, were most commonly researched, although disease drivers overlapped considerably.
Descriptions of study designs and methods, including how populations were sampled, were often unclear.
Sources were heterogeneous in terms of methods used and populations included, but some clear trends
were evident, in terms of both geographical location of studies and diseases researched. Most studies
focused on India and Bangladesh, with rabies, leptospirosis and NiV the most frequently researched diseases.

Rabies is a fatal and widely known disease, whereas NiV and leptospirosis, which are both related to
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occupational hazards such as raw palm sap harvesting and paddy planting, are potentially more likely to

disproportionately affect rural communities with fewer resources rather than urbanised populations.

Major potential drivers

For our second objective, synthesising major potential drivers of zoonotic disease risk, the most recurrent
was ‘lack of awareness’. Information was usually shared informally between friends, relatives, and
neighbours, with little available from official channels. Importantly, even when official information was
available, and communities were aware of disease transmission, this was not reflected in behaviour change.
For example, despite propagation of readily accessible messages about the dangers of consuming raw date
palm sap by the Government of Bangladesh, including ‘do not drink raw sap’ and ‘avoid drinking raw sap’

outbreak-affected communities continued to do so [101].

Most authors did not engage critically with the issue of whether there is a need for awareness of modes of
disease transmission for community behaviour change, or discuss why people may choose to not change
their behaviours. One potential reason for the lack of association between awareness and behaviour change
appears related to lack of access to expert knowledge on how to treat animals [167, 206, 211, 226]. Another
reason may be the preference for traditional medicines. This lack of behaviour change could be related to
cultural practices, or may relate primarily to structural issues such as community poverty and lack of access
to healthcare providers and veterinarians. For example, much of the population of Nepal, one of the
countries covered in this review, has little to no access to qualified healthcare providers, particularly in
remote and rural regions: 41% of rural communities have no access to a health post, and 80% do not have
access to a public hospital within 30 minutes of their home by public transport [42]. Many families are unable
to afford veterinary care, even when it is available, and must treat their livestock themselves. Similarly, those
bitten by potentially rabid animals may self-treat to avoid the expense and effort of visiting a medical

practitioner.

In terms of other drivers identified in the review, the use of traditional medicines and particular food and
drink are deeply ingrained cultural practices. For example, production and consumption of date palm sap has
been part of community life in Bangladesh for generations [185]. Communities may be understandably
resistant to changing these behaviours, both because they are likely to have been preserved for many years
as culturally significant and because those recommending such changes (e.g., politicians, national and foreign
experts) may not be perceived as legitimate, e.g., not trusted or respected within communities, highlighting
the importance of producing solutions with communities [69]. In terms of seeking healthcare, many
communities are poor and may necessarily prioritise food and shelter over attending healthcare centres,
even if these are available. These underlying issues may partly drive why communities may appear to ‘ignore’

official advice, e.g., to stop consuming raw palm sap, or to visit healthcare providers after being bitten by an
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animal, and add a layer of complexity to research. We need to take a critical perspective that can help to
interrogate this complexity, elucidating what non-explicit processes underly observed behaviours, before we
can claim to know what is actually driving behaviours [1]. A recent study that examined human-animal
interactions and the spillover potential of coronavirus in China interviewed 1,585 people who were likely to
have been exposed to bats or other wildlife, including workers at live animal markets, animal breeders, or
people involved in the wildlife trade [26]. Li and colleagues found that, although the majority of the
respondents were aware of zoonotic disease spread, and stated that they were concerned about possible
disease emergence from animals sold at wet markets, they did little to protect themselves from potential
exposure, e.g., washing hands or sourcing meat from supermarkets rather than wet markets [26]. Despite
awareness of potential drivers of zoonotic disease spread, interviewees did not modify their behaviour to
protect themselves from possible contamination. This supports our position that community attitudes to
behaviours perceived as ‘risky’ by experts or people in higher-income countries, and what drives these, are
likely to be complex and influenced by many factors that must be understood before any awareness or

behaviour change interventions are initiated.

A recent study in communities at high risk of zoonotic disease in Uganda found that most people were not
aware of zoonotic disease, and that although this was partly a failure of communication, other factors, e.g.,
consumption of (free) bushmeat, had to be taken into account. Authors suggested that interventions should
involve sustainable solutions that do not impinge on communities’ livelihoods, rather than just providing
educational interventions [227]. However, solutions such as increasing domestic livestock production in
resource-poor countries brings its own complications: disease control is often basic or non-existent in

agricultural communities, and may encourage emergence of other pathogens [15].

The way forward and future research

National strategies are key to preventing future zoonotic outbreaks and protecting the health of communities
[10]. However, designing strategies remains a complex issue due to lack of effective surveillance and the
many socio-ecological factors that influence disease spread. A One Health approach, involving collaboration
between human health, animal health and environmental sectors at all levels of government, is likely to be
crucial for implementing effective surveillance, prevention and mitigation strategies. Such an approach was
not widely discussed in the sources, but should involve medical professionals, veterinarians, and
environmental specialists working with community members to foster a concerted grassroots approach to
research and practice. Communities could be involved in pinpointing what is likely to work in their context,
which could influence disease surveillance and reporting mechanisms, and enforcement of regulations. Policy
and legislation need to be put into place, although these processes take much political will and effort and are
predicated on consistent governance and co-production with communities to design effective and workable

strategies. Encouraging this type of initiative may have become easier following the Covid-19 pandemic, as
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policymakers and communities alike have been made aware of the importance of zoonotic disease
transmission, and the potential ramifications of the spread of these diseases. Further research should focus
on encouraging a coherent One Health response, working with and in communities to identify their priorities,
their requirements, the barriers and enablers to effectively addressing risk factors around zoonotic disease,

and how behaviour change initiatives could be supported by governmental and multilateral bodies.

Limitations

Several limitations should be considered. Only English and French sources were included, and although
unlikely considering publishing trends favouring English since 2000, some relevant studies published in other
languages may have been missed. For similar reasons, we may have missed some studies not indexed in the
databases we searched. We did not critically appraise source quality as this was a scoping review designed
to identify and synthesise the extent and nature of existing research, and was not a systematic review. The
heterogeneity of the studies included in terms of methods, outcomes, populations and objectives precluded
a comprehensive and useful quality appraisal. It was beyond the scope of this review to include studies solely
focused on prevalence and dynamics of zoonotic agents within animal reservoir populations (e.g., wildlife
sampling surveys). If these did not incorporate discussion of these factors with regard to effects on disease

risk in human populations they were excluded.

Conclusions

Our review provided evidence from 80 primary research sources of behaviours and environmental factors
that may drive zoonotic disease risk in the Indian subcontinent. Three diseases, rabies, NiV and leptospirosis,
were the main focus of this research, although respective drivers overlapped considerably. Potential drivers
included lack of awareness, cultural practices such as use of traditional medicines, and insufficient hygiene
behaviours (e.g., hand-washing, use of protective clothing). We contend that behaviour change is essential
to preventing spillover events from animals to humans. Future research should focus on working within
communities to design context-specific interventions that are tailored and not generic. However, advocacy
around the need for governments to invest time and financial resources into working with communities may
be difficult, particularly when many outbreaks of zoonotic disease may not be reported or recognised as a

key issue to be addressed.
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Table 2. Sources included in the analysis

First author (year) Country Disease Population Type of study Study design
Agampodi (2010) Sri Lanka Leptospirosis General population Knowledge and awareness Cross-sectional study
Ahmed (2020) Pakistan Rabies General population KAP Cross-sectional study
Alam (2020) Bangladesh Rabies Dog bite victims Knowledge Cross-sectional study
Arif (2017) Pakistan Brucellosis Dairy farmers KAP Cross-sectional study
Arunkumar (2019) India Nipah Suspected cases Outbreak investigation Mixed-methods: interviews and laboratory data
Biswas (2015) India Non-specific Farmers Knowledge Survey

Br (2019) India Non-specific Bat harvesters Risk mapping Ecological study
Brookes (2019) India Rabies Farmers Outbreak investigation Survey

Chakraborty (2016) Bangladesh Nipah Cases and controls Outbreak investigation Mixed-methods: surveys and interviews
Chakraborty (2017) Bangladesh HPAI H5N1 Cases Outbreak investigation Mixed-methods: interviews and laboratory data
Chattopadhyay (2006) | India Campylobacteriosis General population KAP Cross-sectional study
Chinchwadkar (2020) India Non-specific Female farmers KAP Cross-sectional study
Cortes (2018) Bangladesh Nipah Not applicable Outbreak investigation Ecological study
Datta (2010) India HPAI H5N1 Rural population KAP Cross-sectional study
Deka (2020) India Brucellosis Dairy farmers KAP Cross-sectional study
Dhakal (2012) Nepal Japanese encephalitis Pig farmers KAP Cross-sectional study
Dhakal (2014) Nepal Japanese encephalitis Pig farmers KAP Cross-sectional study
Ghosh (2016) Bangladesh Rabies General population KAP Cross-sectional study
Gupta (2014) India Canine echinococcosis | General population KAP Cross-sectional study
Gurley (2017) Bangladesh Nipah Cases and controls Outbreak investigation Case-control study
Hahn (2014) Bangladesh Nipah Outbreak villages Outbreak investigation Ecological study
Hahn (2014b) Bangladesh Nipah Outbreak villages Outbreak investigation Ecological study
Haider (2017) Bangladesh Hepatitis E Pig handlers Outbreak investigation Case-control study
Haleem (2018) Pakistan Cystic echinococcosis Livestock farmers KAP Cross-sectional study
Hegde (2016) Bangladesh Nipah Cases and controls Outbreak investigation Case-control study
Herbert (2012) India Rabies Slum dwellers KAP Cross-sectional study
Homaira (2010) Bangladesh Nipah Cases and controls Outbreak investigation Case-control study
Hundal (2016) India Non-specific Livestock farmers KAP Cross-sectional study
Ichhpujani (2006) India Rabies General population KAP Cross-sectional study
Ichhpujani (2008) India Rabies General population KAP Cross-sectional study
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Islam (2013) Bangladesh Anthrax Livestock farmers Outbreak investigation Mixed-methods: interviews and observation
Islam (2016) Bangladesh Nipah Cases Outbreak investigation Case-control study
Kapoor (2019) India Rabies Exposed Knowledge Cross-sectional study
Kelly (2018) Nepal Non-specific Smallholders KAP Cross-sectional study
Khadayata (2020) India Non-specific Livestock farmers KAP Cross-sectional study
Khan (2012) Bangladesh Nipah Sap harvesters Intervention study Randomised controlled trial
Khan (2013) Bangladesh Nipah Not applicable Outbreak investigation Ecological study
Khan (2017) Pakistan Leptospirosis Occupational exposure | Risk mapping Cross-sectional study
Khan (2019) Pakistan Rabies General population KAP Cross-sectional study
Khattak (2016) Pakistan Tuberculosis Livestock workers KAP Cross-sectional study
Kochar (2007) India Brucellosis Cases of brucellosis Epidemiological investigation | Observational study
Kothalawala (2018) Sri Lanka Brucellosis Dairy farmers KAP Cross-sectional study
Luby (2006) Bangladesh Nipah Cases Outbreak investigation Case-control study
Luby (2009) Bangladesh Nipah Cases Outbreak investigation Ecological study
Madhusudhana (2015) | India Leptospirosis Cases Outbreak investigation Mixed-methods: interviews and laboratory data
Manandhar (2013) Nepal Avian influenza (H5N1) | General population Awareness Cross-sectional study
Mangalgi (2015) India Brucellosis General population Epidemiological investigation | Cross-sectional study
Mangalgi (2016) India Brucellosis Occupational exposure | KAP Cross-sectional study
Masali (2007) India Leptospirosis General population Epidemiological investigation | Cross-sectional study
Massei (2017) Nepal Non-specific Dog owners KAP Cross-sectional study
Matibag (2007) Sri Lanka Rabies General population KAP Cross-sectional study
Mohankumar (2015) India Rabies Animal bite victims KAP Cross-sectional study
Montgomery (2008) Bangladesh Nipah Cases Outbreak investigation Case-control study
Nahar (2015) Bangladesh Nipah General population KAP Cross-sectional study
Openshaw (2016) Bangladesh Non-specific General population Risk mapping Cross-sectional study
Openshaw (2017) Bangladesh Non-specific General population Risk mapping Cross-sectional study
Parmar (2016) India Leptospirosis Suspected cases Epidemiological investigation | Cross-sectional study
Parveen (2016) India Leptospirosis Mine workers Epidemiological investigation Cross-sectional study
Patel (2019) India Non-specific Animal handlers KAP Cross-sectional study
Pathak (2014) India Brucellosis Occupational exposure | Risk mapping Serological study
Rahman (2012) Bangladesh Brucellosis Occupational exposure | Risk mapping Cross-sectional study
Rahman (2012b) Bangladesh Nipah Cases Outbreak investigation Case-control study
Rajkumar (2016) India Non-specific Livestock owners KAP Cross-sectional study
Regmi (2017) Nepal Leptospirosis Febrile patients Epidemiological investigation Serological study
Rinchen (2019) Bhutan Rabies Cattle owners KAP Cross-sectional study
Roess (2015) Bangladesh Non-specific General population KAP Cross-sectional study
Sah (2017) Nepal Avian influenza School children KAP Cross-sectional study
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Samarakoon (2013) Sri Lanka Leptospirosis School children KAP Cross-sectional study
Schonning (2019) Sri Lanka Leptospirosis Cases and controls Risk mapping Case-control study
Singh (2005) India Rabies Rural population KAP Cross-sectional study
Singh (2020) India Rabies Rural population KAP Cross-sectional study
Sohail (2018) Pakistan Leptospirosis General population Risk mapping Cross-sectional study
Sohan (2008) India Leptospirosis Cases Outbreak investigation Ecological study
Sultana (2012) Bangladesh HPAI H5N1 Poultry farmers KAP Qualitative: interviews and observation
Tenzin (2010) Bhutan Rabies Rabies exposed Outbreak investigation Ecological study
Tenzin (2012) Bhutan Rabies General population KAP Cross-sectional study
Tenzin (2017) Bhutan Rabies General population KAP Cross-sectional study
Thapa (2014) Bhutan Anthrax General population Outbreak investigation Ecological study
Tiwari (2019) India Rabies General population KAP Cross-sectional study
Yadav (2020) India Brucellosis Dairy farmers Risk mapping Cross-sectional study
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Table 3. Summary of key drivers for, and factors associated with, zoonotic disease risk

64



Disease Number of Driver
studies Behavioural/cultural Environmental Other
Rabies 18 Limited impact/lack of knowledge/awareness Exposure to stray/’community’ dogs
Incorrect wound care Domestic dogs roam free
Do not seek medical care after bite
Do not vaccinate dogs
Limited hygienic behaviour after a bite
Use of traditional medicine as prevention/cure
Consuming meat from suspected rabid animals
Contact with sick animals
Nipah virus 16 Limited impact/lack of knowledge/awareness Contact with infected bat Bat excreta found in pots used for
Consuming raw/fermented date palm sap Exposure during harvesting time fermenting sap
Consumption of dropped fruit Low precipitation/low temperature
Bat hunting Bat roosts near human habitation
Climbing trees High human population density
Fragmented forest
Poor housing
Seasonal patterns: winter and spring
Proximity to bat feeding sites
Leptospirosis 11 Limited impact/lack of knowledge/awareness Exposure to paddy field Occupational exposure:
Rice cultivation practices Domestic rat infestation agricultural/forestry/fisheries
Consumption of contaminated food and water High density of rat population
Contact with animals Heavy rain
Exposure to cattle Salinity of soil and water logging
Open defecation Proximity to water bodies
Use stagnant water to bathe Exposure to contaminated/stagnant/flood water
Do not use boots or gloves in paddy field Living in rural area
Walking barefoot Exposure to rodents
Living in close proximity to livestock
Non-specific 12 Limited impact/lack of knowledge/awareness No private water source/toilet

Lack of hygienic behaviour

Lack of hygiene around cattle birthing
Bat harvesting
Consumption  of
products

No contact with veterinarians
Direct contact with animal waste
Animals kept in home

raw/unpasteurised animal

Humans and animals share water sources
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Brucellosis

Limited impact/lack of knowledge/awareness
Consumption of raw milk

Lack of hygienic behaviour

Handling of infected material

Animal handlers

Animals unvaccinated

Self-medicate livestock

Share housing with livestock
Overcrowded housing

Occupational  exposure:  dairy
workers

Avian influenza

Limited impact/lack of knowledge/awareness
Direct contact with infected poultry

Poultry living in house

Lack of hygienic behaviour

Unhygienic carcass disposal

Anthrax

Limited impact/lack of knowledge/awareness
Consumption of meat from sick animals

Lack of vaccination

Unhygienic carcass disposal

Contact with infected carcasses

Animals fed with infected kitchen waste

Moribund animals killed to be eaten
as dead animals cannot be eaten

Japanese
encephalitis

Limited impact/lack of knowledge/awareness
Lack of hygienic behaviour

Exposure to paddy field

Canine/cystic
echinococcosis

Limited impact/lack of knowledge/awareness
Lack of hygienic behaviour

Dogs fed raw offal

Animals slaughtered in housing
Self-medication

Hepatitis E

Limited impact/lack of knowledge/awareness
Pig farming
Handling raw pork

Campylobacteriosis

Limited impact/lack of knowledge/awareness

Tuberculosis

Limited impact/lack of knowledge/awareness
Lack of hygienic behaviour
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3.3 Chapter summary

This chapter described and analysed the findings from the scoping review on literature around the potential
anthropogenic drivers of zoonotic disease risk in the Indian subcontinent. | focused on the subcontinent as a
whole as literature focused on Nepal is sparse and using a broader geographical area was much more
informative, especially as many of the countries included have similar cultures and religions and were
therefore, at least to an extent, applicable to Nepal. | described the findings in terms of diseases covered,
mitigatory practices used by communities, and discussed how improving the understanding of risk
perceptions in communities would help in co-designing interventions that are specific to the context and

therefore likely to be relevant to communities.
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Chapter 4: Exploring community awareness and perspectives on zoonotic

disease in Nepal: A critical realist analysis

4.1 Chapter introduction

This chapter addresses Objective 1, to identify potential anthropogenic drivers of zoonotic disease risk in
communities in Nepal, and Objective 2, to examine community knowledge of risk factors, prevention, and
treatment for common zoonotic diseases in these selected communities. In this chapter | present findings
from the reflexive thematic analysis of the interviews with all participants, and the photographs taken by
community members. The analysis generated two major themes: disease awareness (sub-themes:
experience of disease; perceptions of rabies; livestock and disease; sources of information), and beliefs and
behaviours (sub-themes: traditional medicine use; bushmeat consumption; hygiene practices). Participants
were aware of diseases that they perceived might affect their family or livelihood (e.g., rabies, avian
influenza) or that they had experienced themselves. This was especially true of rabies, with most participants
able to discuss how the disease is transmitted, and actions that should be taken pre- and post-bite.
Information on disease was usually spread informally, with little experience of formal programming. Use of
traditional medicine was widespread, although there was some discussion around whether this was an
anachronism, with some participants seeing this behaviour as pragmatic, as accessing traditional healers is
often easier (and cheaper) than visiting health posts. Consumption of bushmeat was seen as something that
‘others’ do, although some participants stated that bushmeat could be medicinal, and others made the
distinction between ‘clean’ and ‘dirty’ rodents. Hygiene practices were perceived as necessary to remove
dirt, but this was not usually linked explicitly to iliness. Working with(in) communities is essential to unpicking
the complexities around behaviours that might increase disease risk, especially in communities that lack

resources to mitigate these threats.

4.2 Research manuscript

The cover sheet is presented below, followed by the manuscript.
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ABSTRACT

Background

Qualitative research focused on community knowledge of zoonotic disease in Nepal is lacking. We aimed to
characterise the contextual factors and mechanisms driving awareness of risk factors, prevention and

treatment of zoonotic diseases in selected communities in Nepal.

Methodology

In this multimethod study grounded in critical realist theory, we interviewed 39 people in six communities,
with another 34 in 5 focus groups. Ten participated in photovoice. Twenty healthcare professionals and
policymakers were also interviewed, 14 representing human health and six representing animal health. We

used reflexive thematic analysis informed by critical realism to interpret data.

Findings

We generated two major themes: disease awareness (sub-themes: experience of disease; perceptions of
rabies; livestock and disease; sources of information), and beliefs and behaviours (sub-themes: traditional
medicine use; bushmeat consumption; hygiene practices). Participants were aware of diseases that they
perceived might affect their family or livelihood (e.g., rabies, bird flu) or that they had experienced
themselves. This was especially true of rabies, with most participants able to discuss how the disease is
transmitted, and actions that should be taken pre- and post-bite. Information on disease was usually spread
informally. Use of traditional medicine was widespread, although there was discussion around whether this
was an anachronism, with some participants seeing this behaviour as pragmatic, as accessing traditional
healers is often easier (and cheaper) than visiting health posts. Consumption of bushmeat was seen as
something ‘others’ did, although some suggested bushmeat could be medicinal and others distinguished
between ‘clean’ and ‘dirty’ rodents. Hygiene practices were perceived as necessary to remove dirt, but this

was seldom linked explicitly to illness.

Discussion

This study provides insights into the significance of acknowledging the multi-dimensional religious, cultural,
educational, financial and social contexts in which people live, and how these influence their beliefs, needs,
priorities and behaviours. Working with(in) communities is essential to unpicking the complexities around
behaviours that might increase disease risk, especially in communities that lack resources to mitigate these

threats.
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INTRODUCTION

The COVID-19 pandemic highlighted the potential for diseases of zoonotic origin to cause serious health and
economic issues and threaten livelihoods globally [14, 27]. Around 75% of new or emerging infectious
diseases that have affected humans in the 21st century are zoonotic, with many of these emerging from
wildlife reservoirs [14-16], highlighting the threat that these pathogens pose globally [13]. Anthropogenic
drivers of zoonotic disease emergence include rapid population growth, urbanisation, habitat encroachment,
fragmented landscapes, proximity of humans to animals [10, 17], and bushmeat consumption [19, 20],
further complicated by under-resourced and inaccessible healthcare provision [10, 15, 21-24]. Examining the
human-animal interfaces that facilitate this emergence and potential cross-species transmission is essential

to preventing spread of zoonotic disease [18, 27, 28].

A range of environmental, socio-economic and other anthropogenic factors that may increase the risk of, and
vulnerability to, zoonotic disease outbreaks converge in Nepal [15]. The country is categorised as a lower-
middle income economy by the World Bank, with a gross national income per capita of US$1,086-4,255 [36].
In 2019, Nepal spent 4.45% of gross domestic product on healthcare, averaging US$53 per capita [37]. Many
people in rural and urban areas of Nepal are subsistence or backyard farmers, raising livestock and poultry,
increasing the risk of disease transmission. This is especially true in rural and agricultural areas, where the
interface between wildlife reservoirs and domesticated livestock may present opportunities for pathogen

transmission [25, 40].

Healthcare services in Nepal are basic and much of the population has little to no access to qualified
healthcare providers, particularly in remote and rural regions: 41% of rural communities have no access to a
health post, and 80% do not have access to a public hospital within 30 minutes of their home by public
transport [42]. This lack of access to healthcare provision means that communities are unlikely to report
potential spillover events, and this, coupled with lack of government-approved prevention measures and
poorly functioning or non-existent surveillance mechanisms means that the presence of disease may be

unrecorded [25, 26].

Zoonotic diseases are poorly understood in Nepal, although leptospirosis and rabies are serious long-standing
public health issues throughout the Indian subcontinent. Nipah virus, an emerging pathogen with a case
fatality rate of 70% in humans, is spread by fruit bats, and has been responsible for outbreaks among humans
in neighbouring India and Bangladesh following several spillover events [43, 44]. Another potential driver of
disease risk in Nepal is consumption of bushmeat. Rats are hunted and eaten in some communities (e.g., the
Musahar community in the east of the country) while bats are eaten by members of the Chepang, Newar and

Tamang communities, especially during festivals [41].
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Between 20,000 and 40,000 animal bites are reported annually in Nepal, of which 90% are from dogs [47].
Although dogs pose the main rabies threat to humans, in 2019 there was a reported death from rabies after
a bite from a rabid bat (personal communication, Dr Sher Bahadur Pun). This, and Nipah, may be of increasing
concern as large colonies of fruit bats are present in the heavily populated Kathmandu valley and eastern

areas of Nepal and human-bat contact due to habitat encroachment is likely.

Global incidence of leptospirosis is unknown, with an estimated prevalence of 10 cases per 100,000
population affected in tropical climates [50]. Leptospirosis is not included in routine surveillance or the early
warning and reporting system in Nepal, but incidence is presumed to be under-reported due to a lack of
appropriate diagnostic capacities and symptoms that are difficult to differentiate from those of other
common diseases [50]. This disease likely poses a serious health threat in rural areas of Nepal, where
subsistence farmers are in close contact with livestock and rat urine in paddy fields and water sources.
Suggesting that leptospirosis is also an issue in urban areas, one study found that 18 of 36 patients diagnosed
with enteric fever at a Kathmandu hospital were infected with the disease, which had not been included as

part of the initial differential diagnosis [52].

Our recent review, focused on the Indian subcontinent, found that the most frequently discussed potential
driver of zoonotic disease risk was lack of awareness in communities [28]. Information was often unavailable
through official channels such as healthcare workers or health camps, but instead was shared through
informal networks of neighbours, relatives and friends. Access to information and awareness of routes of
disease transmission was not reflected in behaviours [28, 40]. This suggests that complex, non-explicit
processes may underlie behaviours that appear, on the surface, to be irrational [1]. Critical realism is useful
as a tool for analysing social issues, appropriate for working with marginalised communities and encouraging
questioning of the accepted status quo [1, 92]. Critical realism has been used to examine issues as diverse as
women’s experiences of agricultural policy on farms in Canada [92] and the relationship between human
rights and social determinants of health [1]. By discussing relevant issues around zoonotic disease, awareness
and behaviours with community participants, we attempted to build a picture of what people understand
(observable) and how this relates to how they do, or do not, behave (the ‘real’ world). Critical realism was
thus an appropriate theory to work with in an attempt to identify and unpick these implicit processes [1].
Working with communities, exploring behaviours and drivers that may facilitate transmission in context with
practices and cultural beliefs is crucial to comprehending and decreasing risk of new or re-emerging zoonotic

disease spread [30, 33].

Research on zoonotic disease in general is lacking in Nepal, in particular work that does not attempt to

quantify risk but instead focuses on elucidating what communities know about these diseases. Considering
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these knowledge gaps, this study aimed to characterise the key contextual factors and mechanisms driving

awareness of risk factors, prevention and treatment of zoonotic diseases in selected communities in Nepal.

METHODS

Study design

This was a qualitative multimethod study, drawing from interviews and focus group discussions (FGDs) with
community members, health-workers, veterinarians, and policymakers, and photovoice with community

members.

Our study was informed by critical realist theory, a philosophy of science that combines a realist ontology
(the world exists independently of us) and a subjective epistemology (we can observe the world and draw
conclusions, but these are fallible), and highlights the importance of an understanding of the specific context
in which people live and work [1, 92, 126]. This context is not only a collection of tangible, explicit ‘things’
(e.g., rural/urban setting, financial situation) but also has dynamic and relational, and more implicit,
properties (e.g., power, social status) [126]. This contextual understanding was supplemented by a
participatory axiology, a value system that recognised the centrality of members of communities and their
views, opinions and beliefs in addressing issues that affect them: in this case, risk of zoonotic disease spread.
Critical realism allows a participatory axiology that can inform policy and programming, e.g., co-production
or co-design of research and interventions, as it acknowledges that inequitable and marginalising outcomes
can result from both individual and systemic factors [91]. Working with community members to examine

how their beliefs and opinions affect their situation is central to removing, or working with, these factors.

Study sites

We selected six sites (two in the Kathmandu valley) after discussion with Nepali colleagues (Figure 1). An
informal settlement in Kathmandu was selected as one of the sites (site 3). Sites 2, 3 and 6 were
predominantly urban areas, while the other three were more rural and remote. Site 1 (Mustang) is a
mountainous, sparsely populated area. Site 5 (Chitwan) is situated in a national park area in the lowland Terai
region, bordering India, where many people earn a living from tourism centred on elephant riding and

birding.
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Figure 1. Map of sites
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Participant sampling and recruitment

We used a combination of typical sampling (a type of purposive sampling, where participants are selected
who may generate useful or interesting data) and snowballing, where participants recommend other
potential participants. Typical sampling is often used in exploratory qualitative studies, as it allows
researchers to describe typical cases. In this study, we used typical sampling to select participants who were
likely to generate appropriate data to help answer the research questions. As with most sampling used in
qualitative research, typical sampling does not allow us to generalise findings, but instead to identify usual
experiences in a particular setting [105, 106]. We enrolled adult participants including, as far as possible,
people of different ages and genders (Figure 1). We aimed to have six to eight individual interviews and run
one FGD with six to 10 participants per site. This initial estimated sample size was judged sufficient to gain
an understanding of the views, opinions and experiences of participants, but was open to adjustment during
the study if this became necessary (e.g., if we were not collecting informative data) [105]. In each district
selected for the study, we contacted a healthcare worker (if available) and asked them to suggest people to
contact in each community. If we could not contact a healthcare worker, we instead identified a prominent
member of the community, for example a teacher or member of a community group (e.g., a local women’s
group) and asked them to suggest participants. ADB and HB met the suggested people, explained the aims
of the study, and interviewed them if they were willing to participate. We asked each participant to identify
another potential participant until approximately six to eight individuals and one group had been recruited

per community.
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ADB generated a seed list of Nepali human or animal healthcare professionals and national or regional
policymakers, and asked colleagues in Nepal to nominate potential interviewees from appropriate
organisations in the country. All were contacted by email, with two refusing due to time constraints and three
not responding. At the end of their interview participants were asked to nominate others who might have

useful experiences or viewpoints to discuss.

These types of sampling and recruitment were appropriate to a critical realist approach as we aimed to gain
an understanding of how people in the study sites were affected by their local context and the meanings and

understandings they held for the topics in which we were interested [75].

Consent procedures

ADB explained the study to potential participants before any other study procedure took place. If they agreed
to participate, they were asked to sign a consent form or give verbal consent confirming that they had read
and understood the information sheet. Consent of illiterate participants was witnessed by a person unrelated
to the study team and selected by the participant, after thorough explanation of the relevant documents. A
separate consent form was provided for people who appeared in any photographs taken by participants. If
consent was not provided, the image was to be immediately deleted. In practice, no participant

photographed a person during the study.

Data collection

Data were collected between April and July 2022. Both interviewers had post-graduate training in social
science research and interview methods. All participants were interviewed in their home, place of work or a
local café, as they judged appropriate, and to allow confidentiality and privacy, as far as possible. All
recordings and photographs were given an alphanumeric code to ensure confidentiality. Completed consent
forms were scanned and shredded. Electronic data were password-protected and only accessible to the study

team.

The methods chosen for data collection were appropriate to a critical realist analysis, particularly the
combination of interviews/FGDs and unstructured observations, as this allowed a measure of triangulation
and deeper understanding of participants’ (possibly implicit) perspectives rather than relying on one
approach from which to draw explicit (and possibly erroneous) conclusions [75]. Triangulation involves
combining several different methods to study the same phenomenon: if a similar conclusion or idea can be
drawn from each method, this suggests that the conclusion is likely to be valid. For example, participants may
state one thing during an interview but their behaviour may suggest otherwise, particularly when discussing

sensitive issues, as was sometimes the case in this study. For example, when participants discussed (and
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denied eating) bushmeat, they sometimes laughed or blushed or looked uncomfortable, suggesting that they

may have been unwilling to discuss their participation in this activity.

Interviews

Topic guide development was informed by findings from a literature review we previously published [28] and
our understanding of the context. During the interviewing process additional topics raised by participants
were discussed, as appropriate. The topic guide for community participants covered human-animal contact,
biosecurity and food hygiene, environmental changes, health issues, and disease awareness, including any
experience with awareness programmes. The topic guide for policymakers and practitioners covered
participants’ relevant experience, views on community awareness, and comprehension of governmental

policy on zoonotic and infectious diseases.

Interviews lasted around 30 minutes and were conducted in English (by ADB) or Nepali (by HB and ADB) as
per participant preference. Seven of the healthcare professional and policymaker interviews were conducted
remotely by ADB using Zoom software (Zoom Video Communications Inc, San Jose) and audio-recorded with

automatic transcription enabled. ADB reviewed and corrected the transcripts against the recording.

FGDs
The topic guide for the FGDs covered the same topics as that for the individual interviews. Discussions lasted
around 45-60 minutes and were conducted in Nepali. One FGD was conducted in a mixture of Nepali and

Newari at participants’ request as all participants were fluent in both languages.

Unstructured observations

During the interviews and FGDs ADB noted brief observations on the ‘three Cs’ [118]: any context, content
or concept that appeared potentially significant or interesting, e.g., how participants interacted with animals
around them, or if they laughed or appeared uncomfortable while talking about certain topics. This type of
unstructured observation can provide insight into contextual factors and how these may relate to topics

being discussed, or actions being taken [118], if used as part of triangulation (described above).

Photovoice

At the end of their interview, participants who had engaged well and were enthusiastic about participating
were asked to use a simple digital camera to take photographs that illustrated their perceptions, feelings and
beliefs around zoonotic disease risk in their community. They were then asked to describe why they had

taken these images.
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Photovoice is a participatory research method that can be used as a collaborative approach to data collection
[112]. Participants take photographs and discuss the significance of these images for them in their particular
context and situation [77]. This method can enhance understanding of community experiences, beliefs,
behaviours and priorities [78] and may be particularly useful in marginalised communities who are likely less
familiar with traditional methods of enquiry [114]. Photovoice has been used in critical realist research, as it
physically involves participants rather than them being simply subjects of the research. This type of
collaboration is key to allowing participants to potentially demonstrate their beliefs, practices, and traditions,
and their multiple roles, as, for example, community member, mother, member of women’s group, farmer,
business owner, and disposer of dead animals. Participants are able to demonstrate how they make sense of
their world: what is (non-)significant for them and what they would like to know to allow them to have agency

over their situation and the world around them [114].

Analysis

Recordings in Nepali were transcribed into English by a Nepali healthcare professional familiar with public
health and infectious disease, and who was fluent in both languages. Two of the first transcriptions were
reviewed and back-translated by a second native Nepali speaker to ensure that the transcription accurately
reflected the recording. Interviews in English were transcribed by ADB. Names used by participants for animal
diseases were cross-checked with a Nepali veterinarian fluent in English to ensure that they represented the
correct disease as far as possible, and to check for any nuance related to these diseases that might not have

been obvious to the translator [119].

Interview and FGD transcripts were imported into NVivo software (QSR International Pty Ltd, Version 12,
2018) for data management. Photographs were given an identifying code and simple textual description by
ADB. This description was imported into NVivo with the accompanying explanatory text from the participant
who took the photograph. Unstructured observation notes were imported into NVivo and used to generate
a thicker, richer description of the phenomena being discussed. Thick description uses data from different

sources to contextualise events and behaviour and aid in their interpretation [120].

ADB reviewed and coded all transcripts, explanations of photographs, and observation notes in NVivo, using
reflexive thematic analysis through a critical realist lens to generate themes and sub-themes from the data.
The analysis involved six steps: (i) data familiarisation; (ii) generating initial codes; (iii) generating themes; (iv)

reviewing potential themes; (v) defining/naming themes; and (vi) synthesising findings [128, 133].

The analysis was influenced by the work of Fryer and Wiltshire, on critical realist approaches to thematic
analysis [74, 134]. Fryer suggests five steps that allow for development of potential causal explanations for

phenomena: (i) develop a research question; (ii) become familiar with the data; (iii) apply, develop and review
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codes; (iv) develop and review themes (from codes); and (v) generate findings [74]. Developing and reviewing
themes is related to causal explanations: these result in the events and experiences that participants discuss
during their interviews, or may show us through their photography. Data, codes and themes (the latter two
generated from reflexive thematic analysis) correspond to experiences, events and causes that are an integral
concept of critical realism. The data are the transcripts, unstructured observations and photographs
(experiences) generated during the fieldwork; the codes are descriptions of these experiences (events); and
the themes are the mechanisms that we can postulate as causing the experiences and events [74]. While
reviewing (step iv) we can question the validity of our themes and causal explanations: are they intrinsically

sensible? Are they appropriate? Do participants use these explanations themselves? [134].

Critical realism has been posited as a popular theoretical positioning for reflexive thematic analysis [128],
and acknowledges the centrality of the researcher in any interpretation of phenomena. Reflexive thematic
analysis allows the interpretation of context-dependent, situated realities, rather than decontextualised
truth: untangling how a participant’s social and material circumstances affects how they understand the
world [128]. Taking a critical realist approach to the data meant triangulating the sources (the data from
interviews, FGDs, photographs and unstructured observations), to understand the reality of participants’
lived experience, extrapolating from their words and, in some cases, images they took. This process enabled
development of a clear narrative and analysis of the causal mechanisms and contextual factors that affected

participants’ perceptions and understandings.

Reflexivity

These interviews were often the first time many participants were asked about their views and experiences
on similar issues by anyone, particularly an obvious outsider. This outsider status can have advantages, as
‘insiders’ (i.e., people who are part of the community involved in the research) may be too close and their

personal experience may affect their expectations or the way they interact with participants [139].

ADB, a white, educated, English woman, brought her own cultural assumptions, preconceptions, and values
to the research. Having lived and worked in Nepal for various periods since 2006, with an extensive network
of contacts, she had some insight into, and understanding of, cultures and issues that are likely to be
pertinent to Nepali communities. However, it is impossible to stand outside and observe objectively, as
producing research and knowledge, interpreting findings and writing these findings up into a coherent form,
is never neutral but always includes values, judgements and assumptions, whether implicit or explicit [8,
136]. Researchers must consider the potential impact of their beliefs, biases, experiences and emotions
during the life of the research project [137], particularly if they are writing up their findings and conclusions
from the perspective of their own, ‘foreign gaze’ [138]. This need to keep positionality in mind throughout

the analytic process is one reason why critical realism was chosen as the theoretical approach to this study,
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as this is an important facet of this type of analysis, recognising that the researcher’s presence itself

influences the findings.

Ethics
The Nepal Health Research Council (ref: 2193) and London School of Hygiene & Tropical Medicine

Observational Research Ethics Committee (ref: 26507) provided ethics approval.

FINDINGS

Participant characteristics

Thirty-nine people (21 men, 18 women) from communities at six sites participated in semi-structured
interviews. Thirty-four people (14 men, 20 women) participated in five FGDs at different sites (Table 1).
Estimated ages are given as some participants were unable or unwilling to disclose their age. Photographs
were taken by nine interviewees and one FGD participant across the six sites. This was judged to be a
sufficient number to demonstrate the utility of photovoice as a method in this exploratory study, and does
not imply saturation. Twenty Nepali healthcare professionals and policymakers were interviewed in English
(Table 2): 14 representing human health (13 men, one woman) and six representing animal health (three
men, three women). Location information is not included for these 20 participants to protect their

anonymity.

81



Table 1. Community participant characteristics

Identifier Gender Estimated age Language
Bhaktapurl Female 45-50 Nepali
Bhaktapur2 Female 50-55 Nepali
Bhaktapur3 Male 35-40 Nepali
Bhaktapur4d Female 30-35 English
Chitwanl Male 45-50 Nepali
Chitwan2 Male 70-75 Nepali
Chitwan3 Female 45-50 Nepali
Chitwan4 Male 40-45 English
Chitwan5 Male 35-40 Nepali
Chitwan6 Male 60-65 Nepali
Gulmil Female 65-70 Nepali
Gulmi2 Female 35-40 Nepali
Gulmi3 Female 55-60 Nepali
Gulmi4 Female 45-50 Nepali
Gulmi5 Male 60-65 Nepali
Gulmi6 Female 55-60 Nepali
Kathmandul Male 25-30 Nepali
Kathmandu2 Male 45-50 Nepali/English
Kathmandu3 Female 35-40 Nepali
Kathmandu4 Female 35-40 Nepali
Kathmandu5 Male 20-25 English
Mustangl Female 45-50 Nepali
Mustang2 Female 40-45 Nepali
Mustang3 Male 20-25 Nepali
Mustang4 Male 40-45 Nepali
Mustang5 Female 35-40 Nepali
Mustangb Male 40-45 Nepali
Mustang7 Male 45-50 Nepali
Pokharal Male 45-50 Nepali
Pokhara2 Male 20-25 Nepali
Pokhara3 Male 30-35 Nepali
Pokhara4d Female 50-55 Nepali
Pokhara5 Male 45-50 Nepali
Pokhara6 Female 50-55 Nepali
Pokhara?7 Male 55-60 Nepali
Pokhara8 Male 55-60 Nepali
Pokhara9 Female 50-55 Nepali
Pokharal0 Female 35-40 Nepali
Pokharall Male 55-60 Nepali
Bhaktapur FGD 5 male, 4 female 20-70 Nepali/Newari
Chitwan FGD 1 male, 3 female 20-70 Nepali
Gulmi FGD 0 male, 9 female 20-70 Nepali
Mustang FGD 5 male, 1 female 20-70 Nepali
Pokhara FGD 3 male, 3 female 20-70 Nepali
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Table 2. Healthcare professional participant characteristics

Identifier Type Gender Interview
Healthl Infectious disease specialist Male In-person
Health2 Clinician/NGO Male In-person
Health3 Public health specialist Male In-person
Health4 Consultant for health NGOs/iNGOs Male In-person
Health5 Government/NGO Female In-person
Health6 Infectious disease specialist Male In-person
Health7 Government/clinician Male In-person
Health8 Consultant for health NGOs/iNGOs Male In-person
Health9 Government/infectious disease specialist Male In-person
Health10 Consultant for health NGOs/iNGOs Male Remote
Health11 Infectious disease specialist/academic Male Remote
Health12 Public health specialist Male Remote
Health13 Consultant for health NGOs/iNGOs Male Remote
Health14 Government/public health specialist Male Remote
Livestockl Government/veterinarian Male In-person
Livestock2 Government/veterinarian Male In-person
Livestock3 Government/veterinarian Female In-person
Livestock4 Government/veterinarian Male In-person
Livestock5 Government/veterinarian Female Remote
Livestock6 Government/veterinarian Female Remote

iNGO: international non-governmental organisation; NGO: non-governmental organisation.

Thematic findings

Analysis of interview and FGD transcripts and the photographs generated two overarching themes: i) disease
awareness and ii) beliefs and behaviours. While some ideas were explicitly discussed during interviews,
others were implicit in what participants did not say, or how they said it. This was especially true during
discussions of traditional medicine, use of which is prevalent throughout Nepal, and bushmeat consumption,
which is common in some communities. For example, as discussed below, participants were often keen to
dissociate themselves from the practice of bushmeat consumption, or visiting a traditional healer, but
underlying these views was an awareness that these practices might be judged to be an out-dated practice

(or worse) by the researchers, or by people in other communities.

Disease awareness

We identified four sub-themes of experience of disease, perceptions of rabies, livestock and disease, and
sources of information. We found that participants were pragmatic: aware of diseases that they perceived
might affect their family or livelihood (e.g., rabies, bird flu) or that they had experienced themselves. This
was especially true of rabies, with most participants able to discuss how the disease is transmitted, and
actions that should be taken pre- and post-bite. Information on disease was usually spread informally
between networks of friends and family, with little experience of formal programming by official

organisations.
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Experience of disease
Disease awareness was related to experience: if participants were aware of zoonoses this was usually a result

of caring for domesticated animals (buffalo, goat, poultry) or having contact with dogs or rodents:

‘I knew that you don't have rabies from rodents, but then there could be other diseases related with
its faeces. So plague and new things, but we have never experienced those things in our lifetime.’

[Bhaktapur4]

Many participants kept pet dogs or were exposed to community dogs and knew about rabies. Most people
knew that rabies was spread by dog bites and fatal, and many understood that vaccination was important.

People keeping backyard poultry knew about bird flu:

‘1 am aware [of animal-human transmission]. The cows, buffalos and other animals have a disease
called luto [demodicidosis]. If we touch that wound, we might be infected|...]l also was bitten by a dog

and | got the vaccine, also the dog was well vaccinated just in case.” [Chitwan6]

‘I know that dog bites can cause rabies for which rabies vaccine are provided. We are concerned about

rabies so we do vaccinate our dog. We sometimes wash our hands after petting them.” [Mustang3]

One participant who had experienced a dog bite shared knowledge of rabies:

‘The dogs had bitten me and | had taken medicine and vaccine. | still have the bite mark. Dogs can cause
rabies and if the infected dogs bite an individual, we need to get vaccinated if the dogs die within 7 days.’

[Gulmi2]

The perception of awareness being related to experience was seconded by a healthcare practitioner:

‘If you talk about the communities like if there are some professionals or maybe some workers are
engaging with the animals like meat handlers or poultry, poultry farm workers, and poultry farm
owners and then maybe the fishermen, and also the mahouts, and some pig farmers, if you go to the
communities where this kind of operational activity is going on, maybe you will find some awareness
of that because they might be suffering from maybe foot and mouth disease, some skin disease in

animals or tuberculosis sometimes, or avian influenza in birds.” [Health2]

One animal health professional described work he had done with communities experiencing avian influenza,

where there was low-level awareness:
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‘One of our questions is, are you aware about the diseases that have been transmitted to people and
animal? They say yes, sometimes and most of them name like bird flu, but more than that, they don't

know anything.’ [Livestock2]

One practitioner suggested that, although most community participants might deny any knowledge of

specific zoonotic diseases, they have a more general understanding:

‘Most of the community don’t know about specific disease. But while talking about the symptoms, do
you have these kinds of symptoms? do you have this problem?, they will definitely say, yes we have,
and we can identify if it is a communicable disease. But they don’t know the disease by name.’

[Health12]

This was seconded by an animal health representative:

‘Since it's like after every monsoon, this type of problem, there might be people have some knowledge

on that, but definitely as leptospira they don't have that.’ [Livestock2]

This was reflected by some participants, eager to say they were aware of the possibility of disease

transmission from animals, but when probed were unable to be specific:

‘In general | know but being specific like this disease transmit from these animals, | don’t know.’

[Bhaktapur3]

‘I don’t know the name of disease but | just heard that disease can transmit from animals.” [Gulmi1]
Some participants denied the knowledge they did have, even when this clearly informed their behaviours:

‘I don’t have much information but | have seen a man die about 20 years back in Gorkha when a mad

dog bites human. I don’t know the name but the dogs who are salivating when they bite can kill humans

and they themselves can die as well. Medication has also to be taken fast in order to prevent it[...]We

vaccinate the dog so that they don’t spread the disease if they bite other people. People also ask if the

dog is vaccinated in case the dog scratches them.’ [Pokhara8]

This was also apparent in an FGD, when a participant contradicted themselves:
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‘We have no idea [about animal-human transmission]. | had heard that some diseases are transmitted

by dogs such as luto [demodicosis].” [Pokhara FGD]

Some participants were happy to acknowledge that, although denying any awareness, they knew enough to

protect themselves and this was reflected in their behaviours:

‘Yes, from rat also disease is transmitted|...]l don’t know [which one] but we don’t eat the food that is

touched by the rat.” [Pokhara6]

‘1 have no idea about the disease spread by animals but am aware that proper sanitation should be
maintained while handling them. | don’t have any idea about that [rat-borne disease]. We just clean

the rice and other grain properly before eating and ensure that it is stored properly.’ [Pokhara8]

Perceptions of rabies

There was general agreement among human and animal healthcare professionals that most people in Nepal
are aware of rabies and routes of transmission, but are unwilling, or unable due to lack of time and money,
to have rabies prophylaxis, or visit a health post to be vaccinated post-bite. This is despite the fact that rabies

vaccination is free in Nepal:

‘I think people in the community level they are more aware about rabies. Because they know dogs are
domestic animals, the people in Nepal, they usually have dogs, and they even know about bat. So, |
think rabies is the most common zoonotic disease people have heard and also they know about the

rabies vaccine, which is available through different public hospitals.” [Health3]

Demonstrating that the COVID-19 pandemic has increased awareness, one of the informal settlement
participants indirectly linked COVID-19 and rabies, stating that he became aware of the potential for zoonotic
disease 2 years before the interview, during the pandemic. He displayed understanding of transmission risks,

despite having no formal education:

‘I came to know this [animal-human transmission] just 2 years ago. And people are staying 2 metres
far from each people because disease can even be transmitted from animals. So, there’s no doubt
about transmission of disease from different animals like dogs and cats. It’s very compulsory to inject

rabies vaccine after dog bite. From vaccinated dogs, diseases don’t get transmitted.’ [Kathmandu2]

As community dogs are frequently present in streets throughout the country, people are likely to be exposed

to them and may have a better understanding of this disease and behaviours that can prevent the spread (or
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what actions they should take after a bite). However, this is not always the case. In the informal settlement
we visited in Kathmandu, we observed a 2-year-old child cuddling and kissing a community dog, which was
drooling and covered in suppurating sores, as the mother sat watching and smiling. This suggests it is unlikely
that mother or child had experienced negative effects of such behaviour, despite the omnipresence of these
animals. Another interpretation could be that, as these dogs are everywhere, the mother had no way of
preventing her child from touching the animal, and so she may have allowed this behaviour despite being

aware of the potential seriousness of a bite, resigned to the fact that there was little she could do about it.

One animal healthcare participant told an illustrative story about how misconceptions around rabies can be

fatal:

‘I remember one story. It was in the [redacted] area, a very remote place, we had to walk for 2 hours
down to the village. One man’s niece had been bitten by a dog, and the uncle was so angry that he
grabbed the dog and killed it but at that time the rabid dog bit him. Whenever every villager told him
to get vaccinated, he just said ‘how could that dog get rabies? | am so powerful, | won’t get rabies.’ His

wife was telling us this[...]the uncle died.” [Livestock6]

Members of a FGD demonstrated perceptions that can exist around symptoms of rabies once a person is

bitten:

‘P1: They start to act like dogs.
P2: 1 also heard that they give [birth to] babies like dogs.
P3: My father-in-law was bitten by a dog and did not get vaccinated due to which he started salivating,

also he would start barking and digging.” [Gulmi FGD]

Livestock and disease

Most participants stated that if animals look healthy, they are healthy. Some participants were unwilling to
believe that they could catch diseases from animals, particularly as they are often in close contact with
livestock, pet dogs, and synanthropic animals such as rodents and bats and have never experienced any

concomitant illness:

‘I don’t have any idea [about animal-human transmission]. When we rear animals, they look healthy

and we also have not been affected|...]Rats have been around us since a long time, we also see them

in the field but we have never fallen sick. Do they really transmit disease?’ [Gulmi3]

87



‘[Cattle] may transmit disease but | have reared them and they are healthy and | don’t think they would

transmit disease.” [Gulmi4]

One participant stated that they take as much care of their animals as they do their children:

‘Maybe, it [animals] can transmit diseases but | have had no knowledge or information about it. | take

care of all my animals as my child but have no idea of the disease it may cause.” [Pokhara3]

Sources of information

One of the disease awareness sub-themes focused on where participants acquired their information. Sources
of information were usually informal (e.g., social media, discussions with friends or relatives) although some
participants did mention more formal routes (e.g., government awareness campaigns, NGO drama
programmes). Three of the informal settlement participants enthusiastically discussed a drama group who
came to their settlement and staged a play focused on health promotion and water, sanitation and hygiene

issues.

The COVID-19 pandemic had raised awareness of disease transmission:

‘People did provide information [on COVID-19] but no programmes were conducted here. We usually

listen to such information like washing our hand for 20 seconds in the TV and radio.’ [Gulmi3]

‘After the rise in COVID the use of social media has increased. We all got the awareness information

about COVID through Facebook.” [Bhaktapur FGD]

This raising of awareness was underlined by one of the photovoice images, which was of a colony of fruit bats
resting in trees in a widely used park in Bhaktapur, one of the major settlements in the Kathmandu valley.
The participant who took this photograph stated that, before COVID-19, they would not have been aware of
the potential for bats to affect humans but seeing these bats now in a public place, above their head, made

them uncomfortable.
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Photograph 1: Fruit bats resting in trees in a public park (Bhaktapur4)
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This was discussed further by a healthcare professional:

‘They wouldn't be aware of many diseases, but they would be aware of like this bird flu, which makes
the news, bigger news, that makes people fear, or bigger news that gets into the attention of the
general public[...]Ministry of Health and Population, they also put out these notices through radio,

newspaper and all those things about these diseases.’ [Health8]

One participant pointed out the importance of learning by experience, which was reflected in some

participants’ experience with dog bites:

‘I have been hearing about animal-borne disease from TV, radio, friends and also have read in course
book; however, | don’t give much more attention to such disease[...]l have been hearing such thing but
have not such experience of animal disease. It’s said that you can learn best by experience so, due to

lack of experience | don’t know more.’ [Pokhara10]

Underlining the point made above that awareness might be easier to spread if people or their animals are
likely to be directly affected by a disease, one participant discussed an information campaign focused on

keeping their livestock clean and healthy:
‘I have some idea as people come around to make us aware in every household, the municipality, to

ask about the livestock and other information and also take names and make people aware of the

disease they might cause as well as cleanliness and sanitation.” [Chitwan5]
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This was highlighted by a human health participant, who suggested that, during periods of elevated risk,

people start listening:

‘At the lay person level, at the farming level, just the normal population of Nepal, the awareness about
these zoonotic diseases is quite low. And periodically we do get to hear about avian flu, swine flu,

H5N1, when that happens people suddenly become aware.’ [Health10]

However, as one healthcare participant pointed out, awareness is temporary and people forget once the

initial outbreak or panic is over, so the question is how to ensure that this knowledge is retained:

‘Awareness can be quite temporaryl...]. Each year we have an avian influenza outbreak in chickens, so
at that time some people decide not to buy...even if it's happening in some other province quite far
away, sometimes people might have the tendency of not buying poultry items. But that is quite

temporary. Even they can forget it after 1 week.” [Health5]

Beliefs and behaviours

The three sub-themes were traditional medicine use, bushmeat consumption, and hygiene practices. Use of
traditional medicine was widespread, although there was some discussion around whether this was an
outdated practice, with some participants seeing this behaviour as pragmatic, as accessing traditional healers
is often easier (and cheaper) than visiting health posts. Consumption of bushmeat was seen as something
that ‘others’ do, although some participants stated that bushmeat could be medicinal, and others
dichotomising ‘clean’ and ‘dirty’ rodents. Hygiene practices were perceived as necessary to remove dirt, but

this was not usually linked explicitly to illness.

Traditional medicine use
Many participants, male and female and of all ages, stated that, when ill, they would customarily use

traditional medicine, and only consult an allopathic health professional if this did not work:

‘Most people try home remedies to cure certain diseases as it is our practice. Then if it does not work,

we take them to the health post.” [Mustang1]

‘We have visited the traditional healers in the past when my children were small because it was

believed they can heal them. In case that did not work we would take them to the hospital.’ [Chitwan5]

Other participants discussed illness as being caused by spirits. If appeasing these spirits helps prevent or stop

illness, allopathic medicine, which does not address this causation, will be ineffective:
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‘People believe that there are certain spirits around the city and people sometimes get caught by them.
The person then can suffer from stomach-ache or headache. And one you have made offering to these

spirits it goes away.” [Bhaktapur FGD]

‘P1: | have got bitten by dog. | went to a shaman [dhami jhakri]. | also took a ball of mud with me to
show the bitten part. He then blew in it.

P2: Also, if snake bites you there is a different type of stone they use for the wound.

P3: These stones are still available but no one uses them as the shaman has already died|...]These

stones suck all the poison.” [Bhaktapur FGD]

Other participants suggested that visiting traditional healers was an outdated practice, dissociating
themselves from older people and those in different, often rural, communities, and suggesting they are
better educated and aware of modern medicine. Members of one FGD had an animated discussion about
traditional healers and medicine, stating that, although older generations used to believe in traditional
medicine, people now visit the doctor when ill and receive modern medical treatment. However, when
probed, one participant explained that traditional medicines sometimes work better than allopathic
treatment and so they still believe in their efficacy. Another participant discussed treatment of fractures, and

that traditional medicines and mantras fix these better than allopathic treatments.

The urban-rural dichotomy was explicitly mentioned by one participant, with an implicit ‘othering’ of people

in rural areas:

‘I have noticed that some people that do not get treated at the hospital get treated by the traditional
healer. People do not believe these here but in the village a lot of people believe it. For example, some
traditional healers take the poison from the wound of the snake bite with the help of mantras.’

[Pokhara FGD]
Echoing this othering, another participant made it clear to us during his interview that he identified as middle
class and different from his neighbours; his family felt the need to ‘hide’ their visits to the healer from him,

potentially a result of the perception of stigma attached to this practice:

‘I am against going to the traditional healers. But my family goes to them sometimes by hiding it from

me. However, there are many people who believe in it.” [Pokharal]
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Traditional medicines are also used to treat livestock in an attempt to avoid a time-consuming and potentially

expensive (and futile) trip to the veterinarian:

‘If the goat had loose motion, we feed them hot oil in the winter. If the goat does not pee, we feed

the leaf of the eggplant. If the homemade treatment does not work, we take them to the vet.” [Gulmi2]

‘People ask us to take them to the vet but to get there it takes 3 to 4 days. Till then the buffaloes may
already be healthy or have died due to the sickness. There are no proper services here. We give them

garlic clove, mustard seed and other weeds. Hemp plants are also used.” [Pokhara3]

One animal health professional discussed how (and why) communities would use traditional medicines in

preference to allopathic treatments:

‘Sometimes they also give local treatment, locally available medicines, they don’t ask first[...]they just
think like ‘ok, if this happens, last time this medication worked.” It’s traditional, herbal medicine. And
then they use that one. And sometimes even when we go there and we say ‘use this kind of medicine’
they say ‘no, this kind of herbal medicine works’[...]some farmers, because of their experience, they
use herbal medication and if that does not work, it is severe, they then consult vets[...]people think
there are lots of side-effects with modern medicines so they first choose the herbal medicines.’

[Livestock3]

Most communities have a resident traditional healer and people may deem it unnecessary to travel to a
healthcare post that may not be open, or will be unaffordable, when they have accessible healthcare in their
area. Traditional medicines are cheaper and easier to obtain than allopathic versions as they are often made

from herbs that grow in the local area:

‘We want to know about the treatment as most of the people use herbs. Limited medicine is available
so training on how to use such herbs could be given as not all the people can afford to buy the

medicines.’ [Mustang FGD]

Bushmeat consumption
Participants were asked whether they knew of any people who had experience of eating bushmeat, and what
they knew about these practices. Few participants admitted to having tried bushmeat themselves, although

many of them knew of communities in Nepal (not their own — another example of othering) that did this:
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‘| ate a snake but | never eat rats[...]We don’t eat rats, we don’t eat bats also. But you know in Tharu

community they eat rats [laughing].” [Kathmandu5]

‘In some of the community, from Terai they eat bat, many Chepang community eat. Tharu community

eat rats. Like that in this community they didn’t eat bats and rats.” [Mustang7]

One participant reluctantly admitted to eating rat meat:

‘I have eaten a rabbit. Okay, because rabbits are staying in the forest, forest rabbit. Before 10 years, |
stay in another part of Chitwan, there was other Tharu people that they kill the rat. And then they

make a meat and | taste it one time. Okay, | taste once.’ [Chitwan4]

Another framed eating bushmeat as being an outdated practice, and something that people are embarrassed

about:

‘No, we don’t [eat rats]. However, in earlier times people used to eat it as meat with wines and other.
Still, very few of the population eat rats from field. Now they have stopped as people are educated

and hesitate to eat them out of shyness as well.” [Chitwan1]

Some participants judged bushmeat to be medicinal, or useful for disease prevention, although even in these

cases participants were discussing the behaviour of ‘others’, and not their own or that of their community:

‘In the past we had heard the people did consume rat meats that they trap while harvesting rice in the

paddy field. They believed that the mouse meat was medicinal.” [Bhaktapurl]
‘People do eat rats and fox after finding it as it is believed to provide a lot of energy. People also traps
rats in their house and eat it as well. People also believed that eating fox meat can cure or treat uric

acid problems.” [Gulmi2]

‘I have heard that people who suffer from piles eat mouse to treat it but | have not consumed it.’

[Pokhara3]

This issue was further clarified by a participant who is based in Kathmandu but spends time in a rural home.

He explained the difference between ‘dirty’ and ‘clean’ rodents, focusing on the paddy harvest:
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‘The Tharu people and still some people in my community love rats and eat rats. Because there are
two kinds of rats, in my understanding. One rat that is available in the home and one rat that is
available in the field[...]the one in the rice field, | think most of the people eat[...]the rats that are
available in the cultivation field, they are a nicer one, cleaner, because they used to eat only rice that

is produced in the field[...]they eat the clean rats but not the dirty ones.’ [Kathmandu5]

This was underscored by participants from other regions, who stated that field rats are ‘safe’ to eat (e.g., not

likely to make the consumer ill):

‘As the rat in the field also eats grains so it is said that they are safe to eat.” [Bhaktapur FGD]

This was reportedly even true of Tharu, who are perceived as traditional consumers of bushmeat by people

outside this ethnic group:

‘These people [Tharu] do not eat the rats found inside the house but those rats which are found in the

field by digging and trapping them. But no one eats rats in this area or this region.” [Pokhara7]

Not eating rats was seen as a way of preventing disease by members of the Chitwan FGD, who stated that
their ancestors used to eat rats and other bushmeat but stopped when they heard about ‘plague transmitted

by such animals’.

The perceived dichotomy between ‘clean’ and ‘dirty’ rats was supported by an animal healthcare
practitioner, who discussed rodent consumption at the end of the paddy harvest as a cultural event in the

Nepali calendar:

‘Rat has many diseases. We have reports of leptospirosis in animals and in humans. So that might be a
burden, but people they have a culture, they have a tradition that after they harvest the paddy, they
keep on digging and digging to get the rats. They make the rat like a barbeque.’ [Livestock4]

Hygiene practices

Participants discussed various practices related to hygiene including food and water storage, and
handwashing. Behaviours described tended to reflect beliefs around objects and animals being dirty rather
than explicitly that lack of hygiene could spread disease. Many participants discussed the removal of rat
faeces from, and thorough washing of, grain before cooking. One photovoice participant took a photograph
of rat faeces mixed with grain in a container in their kitchen. When asked how they would deal with this

situation, they said they would remove the faeces and then cook the grain.
94



Photograph 2: Rodent faeces in grain store (Pokhara7)

One participant said that they regularly ate food that had been contaminated by rats but that they had not

experienced any ill effects:

‘[Rats] affects mostly all the crops. The mouse and the birds peck as well. We often eat rat-infected

foods. | believe we don’t get ill by it. | don’t feel as if something’s happened to us till now.” [Pokhara4]

However, other participants did suggest that consumption of food contaminated by rodents was likely to

make them ill:

‘We wash it properly before consuming it. My mother used to tell me that if we eat rat poop our

stomach would bloat so we need to clean the food properly.’ [Gulmi6]

‘I usually close all the rat holes inside the house and cover all the food that we consume. We usually

try to control it as the rats can cause another disease.” [Pokhara7]

Domestic pets were perceived to be clean and therefore hygiene practices were unnecessary:

‘As he [pet dog] is domesticated, we do not wash our hand regularly.” [Bhaktapurl]

DISCUSSION
Key findings
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In this study we used a critical realist perspective to examine perceptions of zoonotic disease in communities
in Nepal, working with them to reach an in-depth understanding of this relatively neglected area of research.
There was little difference in perceptions of and perspectives on zoonotic disease between male and female
or urban and rural participants. This is perhaps unsurprising as this was a new subject for most participants,
despite the fact that they are potentially at risk of zoonotic disease through exposure to synanthropic animals
(e.g., rats and bats), consumption of livestock and bushmeat, hygiene practices, lack of awareness of
transmission routes, and reliance on traditional medicine, compounded by a lack of accessible and affordable
healthcare. Some behaviours were suggested as more likely to be performed by older people orin rural areas,
but when younger or more urban participants were probed further they sometimes opened up and stated
that in fact they had also, for instance, eaten bushmeat, or used traditional healing practices rather than visit
an allopathic practitioner. This suggests a process of othering, where we differentiate ourselves from others
who are situated as intrinsically different, possibly when participants felt uncomfortable about discussion of
a behaviour that they judged to be out-dated or potentially harmful, and did not want to be associated with
behaviours or practices [228]. This was clear in one interview, where the participant was keen to emphasise
his membership in the middle class, and associated this with not using traditional healers, despite the fact

that his family (and others in his community) did so.

Earlier research examining awareness and practices related to zoonotic disease in smallholder farmers in
Nepal found that 40/89 (45%) of farmers were not aware of potential transmission from livestock to people.
Any potential mitigatory practices (e.g., hygiene and vaccination) were not necessarily related to this
awareness [40]. We found that, although most participants denied having knowledge of zoonotic diseases
and potential transmission, they were often able to discuss symptoms and prevention mechanisms, such as
vaccinating pet dogs, avoiding contact with community dogs, and removing rodent faeces from grain. This
suggests that participants may have been implicitly reluctant to demonstrate their knowledge (or, as they
may have perceived it, lack of knowledge) in front of an outsider or perceived experts [228]. Despite having
knowledge about rabies transmission and prevention, they may have felt intimidated in this particular
context, and so did not want to say the ‘wrong thing’, despite assurances that all opinions and views were
interesting to us. Participants were able to discuss decisions they made that would protect their health (albeit
sometimes indirectly), at the same time as claiming that they did not know that animals can transmit disease
to them. All participants in the informal settlement — three of whom had low literacy — were aware of rabies,
even if they were not always sure of the animals responsible for transmission. Two of them mentioned
prophylactic vaccination of dogs as preventing spread of rabies (one had a pet dog). That rabies is better
understood than other zoonotic disease may be a reflection of available funding for awareness campaigns,
often run by the government in partnership with NGOs, who may also finance these. It could also be that
participants are unable to avoid knowledge of rabies, when community dogs that may carry the disease are

ever-present in their environment.
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Rodent-human conflict (destruction of crops, clothing and property, concerns around infection and disease
spread by rats) was mentioned frequently during the interviews, and most participant photographs featured
either rat-mediated damage or attempts to mitigate the damage (e.g., home-made traps, covers for grain
stores). Rodent consumption was discussed many times, although usually as an activity performed by ‘others’
rather than by the participant themselves or their community or ethnic group. The idea of ‘clean’ and ‘dirty’
rats, the former acceptable as food while the latter are not, possibly reflects an instinctive and unspoken
avoidance of disease: not eating ‘dirty’ rats is adaptive and likely to benefit those people who behave in this
way [229]. This is supported by findings from Viet Nam and Cambodia, where one study found that rodent
consumers perceive rats as healthy, nutritious and disease-free [19]. Rodents that eat grain from the field,
and not general waste and detritus from homes, are clean and therefore healthy and consumable. People
are exposed to rat faeces and urine in their homes, and so associate ‘these’ rats with dirt (and, indirectly,
with disease). Participants were (implicitly) aware that they should clean their grain because the rat faeces
makes the food ‘dirty’ and that this is a bad thing, but they did not often explicitly discuss a link between dirt

and illness or disease during interviews.

Participants sometimes evinced reluctance to discuss certain issues. For example, bushmeat was frequently
mentioned, but usually as something that other communities did, or that was done in the past. This potential
reluctance needs to be unpicked further. Adler and Adler, who have studied this phenomenon in depth,
suggest that reluctance is a function of potential embarrassment at discussing topics perceived as sensitive
[230]. This makes sense in terms of participants not wanting to talk about, or admit to, bushmeat
consumption, or use of traditional medicine. The taboo around rodent consumption, reflected by
participants’ reluctance to discuss it in relation to themselves, means that it may be challenging to address
or even discuss, as the first step will be encouraging people to admit that it happens (and that they may also
have participated). Bushmeat consumption is an important tradition for some ethnic and cultural groups in
Nepal and this free and easily accessible source of protein is likely to be useful for a resource-poor community
of subsistence farmers. As such it may be difficult to persuade people that eating rats or bats is not necessarily
a healthy practice, especially as rodent consumption is associated with celebrations such as the paddy
harvesting season. Kurpiers and colleagues, in discussing the effects of bushmeat consumption on emerging
infectious diseases, suggest that disease spillover can occur through indirect contact (e.g., through exposure
to faeces or urine) or consumption. Discussing rodents specifically, they suggest that Mpox virus,
leptospirosis, salmonella, Lassa fever, and Mokola virus, have all been linked with consumption of rodent
bushmeat [231-233]. Huong et al discuss the relevance of the wildlife supply chain, bringing wild animals into
restaurants for consumption, and state that this was a factor in the spread of COVID-19 within China and
then to the wider world [19]. They found that positivity for coronavirus detection in field rats in Viet Nam

increased along the supply chain: rats bought from traders were less likely to test positive than rats bought
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from large markets, which were less likely to test positive than those served in restaurants [19]. These studies
support the case that eating bushmeat, or butchering wild animals, is likely to have deleterious effects on

health, and at different stages from capture to consumption.

There was a distinct dichotomy between ‘us’ (me and our community) and ‘them’ (others who eat bushmeat,
or ancestors who did so in the past). We observed much laughter and shyness around this issue, suggesting
that some participants may have tried bushmeat but did not want to admit to it as it is judged taboo and
perpetrated by ‘others’ who are in some way different. As rodents and bats are an excellent and readily
available source of protein, another possibility is that by denying that they ate bushmeat, participants were
inferring that they were rich enough to buy meat or to rear animals to eat. To place this in context, the
communities described as eating rodents are judged poor and badly educated, often with low literacy, by
some groups in Nepali society, and so admitting to a behaviour that these communities perform would be
tantamount to placing the speaker within that group (or at least having something in common with that
group). Interestingly, one of the participants in the informal settlement in Kathmandu was of Tharu ethnicity,
a group widely believed to eat bushmeat. This participant stated that while Tharu in the west of Nepal will
eat rodent meat, those in the east (and by definition, she herself) would usually not, although during festivals
they may do so. It is also possible that participants did not want to discuss the eating of wild animals as
hunting and killing these animals (e.g., wild boar or deer in protected wildlife reserves) is illegal in Nepal and

so they may not have wanted to admit to behaviours that they knew could get them into trouble.

In terms of traditional medicine, a belief in spirits who control health and sickness, as evinced by participants
in the study who discussed visiting a dhami jhakri (shaman) to cure illness, means that people might be
fatalistic about experiencing illness. Suggesting that they have agency over whether their behaviours affect
the likelihood of becoming ill may be difficult. This relationship between belief in spirits and health has been
investigated in Nepal in the context of tuberculosis [234], and perinatal mortality and morbidity [235].
Marahatta and colleagues found that, when sick, people with tuberculosis visited traditional healers in
preference to allopathic practitioners, and this was related to their belief that their disease was a result of
karma and so little could be done to address their health issue [234]. Similarly, Paudel et al suggest that
perinatal deaths were attributed to karma, fate, destiny and the will of the gods, and as traditional healers
are perceived as chosen by the gods, these are the people who must be consulted to prevent such deaths
[235]. A study in Laos found that health-seeking behaviour by community members was influenced by their
belief in the healing power of rituals, spirits and traditional healers, and that these have an important
psychological and social significance [236]. These belief systems have implications for any method of raising
awareness, especially as, in many contexts, attending a healthcare centre and being prescribed allopathic
medicines will be more expensive than visiting a traditional healer and using ingredients that can be picked

in the local area.
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Some participants suggested that traditional healers were an anachronism, dissociating themselves from
older people and those in different, often rural, communities, and suggesting they are better educated and
aware of modern medicine. Members of one FGD had an animated discussion about traditional healers and
medicine, stating that, although older generations used to believe in traditional medicine, people now visit
the doctor when ill and receive modern medical treatment. However, when probed, one participant
reluctantly explained that traditional medicines sometimes work better than allopathic treatment and so

they still believe in their efficacy.

A study in Bangladesh found that 59% of people bitten by dogs visited traditional healers before going to
hospital [154], and in India 64% of people who had a dog bite adopted ‘religious practices’ to prevent rabies,
rather than attending an allopathic health professional [155]. The consistent mention of traditional medicine
as the first option for treatment when people were sick suggests that these practitioners are generally
prominent, trusted and respected, as well as being easily accessible. Working with these healers and other
community leaders in a way that is sympathetic to cultural beliefs and existing practices may be an effective
avenue to increasing awareness in communities [235]. This has been demonstrated in studies in Ethiopia,
Ghana, Mexico, Bangladesh, Mozambique [237-241], and Nepal [242], where training of traditional healers
on issues around transmission and prevention of HIV resulted in a significant improvement in healers’
knowledge of these issues, facilitated provision of culturally acceptable education to local communities, and

reduced the stigma around HIV/AIDS [242].

Implications

Our findings have some clear implications for policy and practice in Nepal. An understanding of community
awareness, beliefs and behaviours, as told by communities themselves, is essential to work toward co-
production of a contextually relevant intervention that will have resonance in the community [30]. As one of
the human healthcare professionals stated, emphasising the importance of awareness, ‘Just because people
are not aware of something, it does not mean that they are not getting it’ [Health5]. We need to work with(in)
communities to ensure that potential routes to awareness reflect what people know, what they want to
know, and what is feasible in their situation, to increase the likelihood of interventions and policies being

effective for the people they are aimed at.

With the exception of one older participant, all participants stated that they wanted to know more about
what actions they could take to avoid zoonotic disease. While we acknowledge that such responses may have
been, at least to an extent, a result of participants wanting to be polite and respectful to the researchers,
most participants appeared genuinely happy to be asked to take part, with many saying that they had never

been asked for their opinions before. This was especially true of one participant who was asked to take
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photographs and became so enthusiastic that he kept bringing out more drinks so that we would stay longer,
and he could take more images. This suggests that there is an appetite for awareness programmes,
particularly when people can take an active, participatory role in them, and this willingness to participate

could be fostered by organisations.

Awareness was present to some degree despite a lack of formal educative programmes or campaigns run by
local or federal government. Three participants living in the informal settlement talked enthusiastically about
a drama session run by an NGO, which had obviously resonated with them, suggesting that this may be a
good way to involve community members in programmes around hygiene or related issues, like zoonotic
disease transmission. Participants enjoyed these sessions, particularly appreciating the fact that an
organisation had spent time and resources coming to their settlement to run the awareness campaign. Events
run inside the settlement, and therefore not requiring any financial outlay from the participants, who may
not have the financial resources to attend clinics, may be especially useful. Visual theatre, rather than written
notices, worked well in this situation as most settlement residents have low literacy: of the four participants,
three had at most two years of schooling and stated that they were unable to read or write. This suggests
that an effective awareness campaign might benefit from some interaction or role-playing, so participants
can imagine what a dog bite feels like, and what kind of action they are able to take in this event. Drama and
theatre have been demonstrated to promote community awareness, engagement, and empowerment in
communities that are underserved and likely to have low literacy [243], as in the informal settlement. This
could be a mechanism to make health education more inclusive and therefore more effective, both in
informal settlements and in communities with little to no easy access (geographical or financial) to healthcare
provision. Another potential avenue for raising awareness has been demonstrated by the PREDICT project,
supported by the United States Agency for International Development and focused on detecting, preventing
and controlling infectious disease risk in people and animals globally [244]. This project includes social
scientists, who are tasked with identifying behaviours in communities at the human-animal-environment
interface, which are judged high risk for virus emergence. Working with local leaders from various countries,
the team produced a picture book with simple text, ‘Living safely with bats’, that illustrates the importance
of bats to local ecosystems, their role as a potential disease vector, and how community members can live
safely with these animals [245]. During community meetings, a local leader presents the book and discusses
the images with the audience, creating awareness in a familiar space in which people are encouraged to ask

guestions and share their opinions [246].

Unlike the perceived difference between ‘clean’ and ‘dirty’ rats, there is no similar split between domestic
pets and livestock. This may be related to the close relationship between people and their animals described
above. Some participants appeared to take the issue of zoonotic disease personally — they take good care of

their animals and so they would not be responsible for causing illness. These participants took obvious pride
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in rearing their animals and looking after them, and may have felt that we were questioning their animal
husbandry skills, although we worked hard to make it clear that we were in no way judging any of their
practices. For many of the participants in rural areas, their livestock will be their livelihood and a huge
investment. They may not want to consider the ramifications on their income of their animals becoming ill
and dying, or their reputation in the village if their animals are believed to be causing iliness, as well as having
an emotional bond with their animals. Research suggests that members of poorer communities who raise
livestock spend more money on the health of their animals than on their own health, particularly on therapy
rather than prevention [247], so there is definitely space for more research to pinpoint what would
encourage smallholders to learn about zoonotic disease, without perceiving this as a reflection on their

animal husbandry skills.

As described above, many participants were reticent to discuss bushmeat consumption when it referred to
their own practices rather than those of others. The taboo nature of bushmeat consumption may complicate
interventions to address the practice, as identifying and then working with consumers will not be
straightforward if they do not feel comfortable admitting (or even acknowledging) the practice. When we
realised that people were not comfortable with discussing this issue, we used deflection, which involves
deflecting attention from the participant, and instead discussing a topic in a more general way [230]. Instead
of asking directly whether they themselves ate or had ever eaten bushmeat, we asked whether they had ever
heard of any person or community in Nepal who practised this. This approach was effective, as participants
often relaxed and then opened up about their personal experiences, with less evident discomfort. Ensuring
that community members feel comfortable discussing these types of issues is the first step to addressing

potentially significant consequences of these behaviours through appropriate mitigation strategies.

The unwillingness shown by some participants to think through the potential effects of zoonotic disease may
be linked to fear, which was mentioned by one healthcare professional as a framing that might be an effective
driver of awareness. However, fear can be counterproductive, and, instead of promoting healthy behaviours,
may work against them. This was seen in the 2014-2016 Ebola outbreak in west Africa, where some fear-
related behaviours increased risk of infection (e.g., hiding ill relatives or removing them from in-patient care,
increased stigmatisation), when people were not clearly informed of the likely outcome of these behaviours

(e.g., more people becoming infected) [248].

Limitations

Limitations of the study include that participants may not have felt able to discuss certain behaviours or
practices that they perceived as sensitive or anachronistic (e.g., bushmeat consumption, use of traditional
medicine), especially with an obvious outsider. However, as described above, we worked hard to deflect

attention away from the fact that we were discussing this topic, and this did appear to work as people opened
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up to us. Our study sample was necessarily focused on certain areas, and so people in other communities
may hold different views, although we did find that opinions and practices were coherent across the different
sites. Interviewing was new to most participants, who had never been asked their opinions on this (or any
other) topic before, so they may have felt uncomfortable with the process. While interviewing we worked
hard to build a rapport with participants, explaining what we were doing and why, and discussing how their
experiences and thoughts were important for the study. Community interviews almost all involved
simultaneous translation and some meaning may have been lost during this process. However, all recordings
were transcribed verbatim and so transcripts included both the original Nepali vocabulary (translated into
English) and the simultaneously translated English, so this loss was, as far as possible, limited. Shared
demographics may act as a link between interviewer and participant [230] and the first author was obviously
a different ethnicity to all participants; although, as discussed in the Reflexivity section above, during the
planning, interviewing, analysis and writing stages she attempted to keep her positionality, assumptions,
preconceptions, values and motivations for doing the research in mind, there is a limit to how much
difference this might practically make. With these caveats, we believe this study contributes to the limited

body of evidence on awareness and behaviours around zoonotic disease in selected Nepali communities.

Conclusion

This study demonstrated that a clear concept of how aware people in a community are, through talking
directly to the people involved and comprehending contextual factors, is necessary to effectively working to
address threats that exist in these contexts and environments. Our findings that bushmeat consumption and,
in particular, use of traditional medicine are relatively common practices must be placed into context. If
people eat bushmeat because it is an easily accessible form of protein that has traditionally been used to
cure illness, and if traditional medicines are used because healers are trusted members of the community,
and, again, more easily accessible than health posts, then these drivers must be taken into consideration in
any attempt to understand a community’s perspective on illness and what can be done to address these
threats. Understanding how people perceive potential disease threats, and how their behaviours may
influence these, is key to beginning to address these threats. Working with(in) communities and
understanding the explicit and implicit contextual factors is essential to unpicking the complexities around
behaviours that might inadvertently encourage the spread of diseases, especially in communities that lack

resources to mitigate these threats.
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4.3 Chapter summary

This chapter described and analysed community perspectives on zoonotic disease in Nepal, disease
awareness and how beliefs and behaviours might affect potential spread of these diseases. Chapter 5
complements this chapter, focusing on potential avenues for co-production of responses to zoonotic disease

threats within the Nepali communities included in this study.
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Chapter 5: Exploring co-production of responses to zoonotic disease

threats with(in) Nepali communities

5.1 Chapter introduction

This chapter addresses Objective 3, to identify existing and potential mitigatory activities around zoonotic
disease in selected communities, including barriers and enablers to the effective implementation of these
activities, and Objective 4, to work with community members, policymakers, and human and animal
healthcare personnel to identify what would foster community engagement and co-production of mitigatory
activities in Nepal. In this chapter | present findings from the analysis of the interviews with all participants,
and the photographs taken by community members. The analysis generated four overarching themes: i)
existing mitigatory practices, ii) cultural factors, iii) experience of community programmes, and iv)
community priorities and co-production. We found that community participants, despite strong opinions and
desire to participate in disease control interventions, had experienced little or no attempt by intervention
organisers to engage them in design, implementation, evaluation, or accountability. Most had no experience
of programmes at all. Participants highlighted the significance of working in ‘local’ languages, respecting
religio-cultural realities, relating initiatives to lived experience, and ensuring that local leaders are involved.
Meaningful co-production requires recognising communities — through legitimate leadership/representation

- as the experts and equal partners who can ‘work alongside’ at all stages of any initiative.

5.2 Research manuscript

The cover sheet is presented below, followed by the manuscript.
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ABSTRACT

Background

Co-production between researchers, service providers, and affected communities is an old concept renewed
by current efforts to decolonise global health, reduce exploitative practices, and develop more sustainable,
context-relevant interventions to address global health issues. Working for change with and within
communities is central to healthcare improvement, but engaging with communities — what people know,
feel, do, and what they would like to change — remains challenging for disease control professionals. Co-
production aims to help ensure communities have some control over the design and implementation of any
intervention, greater ownership of processes and outcomes, and, theoretically, some capacity to hold

intervention providers to account.

Methodology
In this multimethod study with a critical realist lens we used interviews, focus groups and photovoice in
communities across Nepal to identify how zoonotic diseases and their control are perceived and enacted:

what people do, why, how this differed in the past and could be improved in future.

Findings

Thirty-nine people in six communities participated in interviews, with another 34 in 5 focus groups. Ten took
photographs. Twenty healthcare professionals and policymakers were also interviewed: 14 representing
human and six representing animal health. We generated four overarching themes: i) existing mitigatory
practices, ii) cultural factors, iii) experience of community programmes, and iv) community priorities and co-
production. Community participants, despite strong opinions and desire to participate in disease control
interventions, had experienced little or no attempt by intervention organisers to engage them in design,
implementation, evaluation, or accountability. Most had no experience of programmes at all. Participants
highlighted the significance of working in ‘local’ languages, respecting religio-cultural realities, relating

initiatives to lived experience, and ensuring that local leaders are involved.

Discussion

Meaningful co-production requires recognising communities — through legitimate leadership/representation
- as the experts and equal partners who can ‘work alongside’ at all stages of any initiative. Implications from
this research include the importance of promoting trust in communities through inclusion of prominent
community members (community health volunteers, traditional medicine practitioners, women’s group
leaders); the use of local languages; the acceptability of different media for interventions (theatre, drama);
and the need to be realistic and pragmatic about available resources, to manage the expectations of

community members.
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INTRODUCTION

Zoonotic diseases are a rapidly growing threat, epitomised by profound impacts of the COVID-19 pandemic
on the health and economic status of populations globally [27]. With over 60% of infectious diseases in
human caused by pathogens shared with domestic or wild animals [15, 16], sustainable, One Health
approaches to communicable disease management are paramount. Zoonoses are a particular threat in
under-resourced countries like Nepal where much of the population, especially in rural areas, may have little
access to functioning health posts [42], and depend on livestock for their livelihood, which may facilitate
close human-animal interactions that could present a disease risk [249, 250]. As a lower-middle income
country with an annual spend of around US$53 per capita on healthcare [36, 37] there is little scope for Nepal
to develop advanced surveillance systems to identify potential infectious disease threats, and there is little

research detailing burden from these diseases in the country.

Finding cost-effective ways of trying to ensure that healthcare initiatives work is important, especially in
resource-poor countries, where the most vulnerable people may not have the capacity (financial or
otherwise) to implement interventions, and where, if sufficiently engaged, they themselves can play a role
in delivery of health outcomes [63, 251]. This could include using existing resources such as health volunteers
who are already part of a community. Putting local people at the centre of any programme initiation or
implementation, asking them about their priorities, is crucial, as is considering issues such as cultural, social
and religious norms and beliefs, ethics, inclusivity, and power relations, which may affect both a community’s
willingness to discuss and participate, and also the success of a programme [63, 67-69, 252]. Taking into
account underserved populations, e.g., community members who have low literacy, or those living in
informal settlements with less access to healthcare and frequent contact with synanthropic rodents or

community dogs [34], is also important, to try and reach as many people as possible.

Initiatives are more likely to work if communities have been actively involved in planning solutions so that
they are culturally and context-sensitive (what works ‘here’ may not work ‘there’) and been given the chance
to discuss their actual situation rather than how this is perceived by outsiders [3, 89, 251, 252]. Additionally,
their views on what is likely to work may be more realistic as they are working within what they have, rather
than an ideal-world scenario. This was demonstrated clearly during the Ebola Virus Disease outbreak in west
Africa in 2013-2016, where the response was, to an extent, shaped by the communities affected [253, 254].
Feasibility and recognition of what assets are available is central here: there is little point recommending an
expensive or time-consuming ‘solution’ to an issue if people can afford neither the time nor the expense of

these potential solutions [3, 89, 251, 252].

The value of knowledge depends on context. Examining why people behave as they do informs attempts to

engage communities in co-production of both research and solutions [251]. Community engagement has a
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two-fold purpose in healthcare provision: i) to improve the health of individuals and communities; and ii) to
empower people, helping them achieve some control over this facet of their life [255]. Co-production in
healthcare aims to ensure that communities have some control over the design and implementation of any
intervention, gives them ownership of the process and the outcome, and should allow them to hold health
providers to account [69, 90]. In 1969 Arnstein described an eight-rung ‘ladder of citizen participation’, which
differentiates between an ‘empty ritual of participation’ and ‘real’ power [256]. This idea was further
developed by Jennie Popay [257]. Community control is the most powerful type of community engagement,
while informing and increasing awareness is seen as the least powerful. The main aims of community
engagement are to enable communities to ‘define their own needs and solutions’, while supporting them to
do so, to make services more responsive and effective [257]. Co-production, in the context of zoonotic
disease specifically, has received relatively little attention, despite the fact that this process, among
healthcare professional and policymaker stakeholders, has been demonstrated to allow identification of
spillover routes, and may be central to disease control strategies [249]. Involving communities in this process

would likely increase the efficacy of any intervention [251].

Risk factors that might increase potential for disease emergence in communities are often not clear, which
means that designing appropriate mitigatory strategies is difficult [258]. This is why talking with communities
about what they do, and why they do it (or why not) is key to constructing any effective initiative. Local
people’s knowledge and practices are likely to be an untapped source of information and they may well
already implement methods and ways of avoiding the spread of iliness, even if this is not clearly articulated.
Research examining lessons from another zoonotic disease event, the Ebola epidemic in west Africa in 2014—
2016, suggests that initiatives addressing disease risk must involve local communities and stakeholders to be
effective. This active participation increases trust and helps ensure that solutions are relevant and context-
sensitive [259]. In a recent scoping review on anthropogenic factors that may increase zoonotic disease risk
in the Indian subcontinent, we concluded that simply promoting community knowledge and awareness will
not result in behaviour change, and that working with and in communities, co-designing both research and

implementation, is key to successful, relevant and context-specific interventions [28].

Through discussions and photovoice in communities and interviews with other stakeholders, we aimed to
identify existing and potential mitigatory activities addressing zoonotic disease at community level, and to
assess what would encourage co-production of activities to prevent potential transmission of zoonoses.
Research on this issue is lacking in Nepal, particularly qualitative work focusing on the views and opinions of

participants during the development and implementation process of any intervention.

METHODS
Study design
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This was a multimethod study, incorporating interviews, focus group discussions (FGDs) and photovoice with

community members, and interviews with health-workers, veterinarians, and policymakers.

We used critical realist theory to inform our study: a philosophy of science combining a realist ontology (the
world exists independently of us) and a subjective epistemology (we can observe the world and draw
conclusions, but these are fallible), in which an understanding of the specific context in which people live and
work is central [1, 92, 126]. Context is not just a collection of explicit aspects, such as rural/urban setting or
financial situation, but also more implicit properties (e.g., power, social status) [126]. This was supplemented
by a participatory axiology, which recognises the importance of community members and their views and
experience in addressing issues that affect them: here, risk of zoonotic disease spread. This participatory
axiology can inform policy and programming, e.g., co-production or co-design of research and interventions,
as it recognises that marginalising outcomes can result from individual and systemic factors [91]. Involving
members of communities in identifying and examining how their beliefs and opinions influence their situation

is central to working with these factors.

Critical realism supports analysis of social issues and work toward potential solutions [1, 92]. Critical
approaches are appropriate for working with marginalised populations and have been used to research a
range of social issues [1, 92]. Realist perspectives allows examination of the physical, ‘observable’ world —
what we see, what we are told, how we understand issues — and the ‘real’ world — what influences and drives
behaviours [92]. With community participants, discussing issues relevant to them that may affect perceptions
of, and behaviours around, zoonotic disease, we attempted to construct a picture of what they understand

and how this relates to what they do.

Study sites

We selected six sites after discussion with Nepali colleagues (Figure 1). An informal settlement in Kathmandu
was selected as one of the two sites in the Kathmandu valley. Three sites — Kaski (Pokhara), Kathmandu and
Bhaktapur — are largely urban, while Mustang and Gulmi are rural and remote. Chitwan is a national park
where many people earn a living from tourism focused on elephant riding and birding, while Mustang is

mountainous and sparsely populated.
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Figure 1. Map of sites
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Participant sampling and recruitment

We used a combination of typical sampling and snowballing [105, 106], as discussed previously (Chapter 4).
Briefly, we enrolled adult participants of different ages and genders (Figure 1), aiming for six to eight
individual interviews and one FGD with six to 10 participants per site. This sample size was judged sufficient
to develop an understanding of the views, opinions and experiences of participants, but could be adjusted as
necessary (e.g., if we were not collecting informative data) [105]. In each district selected, we contacted a
healthcare worker (if available) and asked them to suggest potential participants. If a healthcare worker was
not available, we identified a prominent member of the community, for example a teacher or member of a
community group (e.g., a local women’s group) and asked them to suggest participants. ADB and HB met the
potential participants and explained the aims of the study, and interviewed them if they were willing to
participate. We asked each participant to identify another potential participant (snowballing) until

approximately six to eight individuals and one group had been recruited per community.

ADB generated a seed list of Nepali human or animal healthcare professionals and national or regional
policymakers, and asked Nepali colleagues to nominate potential interviewees from relevant organisations
in the country. All were contacted by email: two refused due to time constraints and three did not respond.
At the end of their interview participants were asked to nominate others who were likely to have useful

experiences or viewpoints to discuss.
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These types of sampling and recruitment were appropriate to a study with a critical realist approach, as we
aimed to gain an understanding of how people in the study sites were affected by their local context and the

meanings and understandings they held for the topics we discussed [75].

Consent procedures

ADB explained the study to potential participants before any other study procedure took place. If they
agreed, participants were asked to sign a consent form or give verbal consent confirming that they had read
and understood the study information sheet. Consent of illiterate participants was witnessed by someone
selected by the participant and unrelated to the study team, after thorough explanation of the documents.
A consent form was provided for people who appeared in any photographs taken by participants. If consent

was not provided, the image was to be deleted. No participant photographed a person during the study.

Data collection

Data were collected between April and July 2022. Both interviewers had post-graduate training in social
science research and interview methods. All participants were interviewed in their home, place of work or a
local café, as they judged appropriate, and as far as possible to allow confidentiality and privacy. All
recordings and photographs were given an alphanumeric code to ensure confidentiality. Completed consent
forms were scanned and shredded. Electronic data were password-protected and only accessible to the study

team.

Data collection methods were also appropriate to critical realist analysis, particularly the combination of
interviews, FGDs and observations, which allowed some triangulation and deeper understanding of
participants’ (possibly implicit) perspectives rather than relying on one approach from which to draw explicit

(and possibly erroneous) conclusions [75].

Interviews
Topic guide development was informed by findings from a literature review we previously published [28],
and from our understanding of the relevant context. During the interviewing process additional topics raised

by participants were discussed as appropriate.

The topic guide for community participants covered human-animal contact, biosecurity and food hygiene,
environmental changes, health issues, and disease awareness, including any experience with awareness
programmes. The topic guide for policymakers and practitioners covered participants’ relevant experience,

views on community awareness, and governmental policy on zoonotic and infectious diseases.
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Interviews were approximately 30 minutes and were conducted in Nepali (by HB and ADB) or English (by
ADB) as chosen by the participant. Seven of the healthcare professional and policymaker interviews were run
remotely by ADB using Zoom software (Zoom Video Communications Inc, San Jose) and audio-recorded with

automatic transcription enabled. ADB reviewed and corrected the transcripts against the recording.

FGDs
The topic guide for the FGDs covered the same areas as the individual interviews. Discussions lasted around
45-60 minutes and were conducted in Nepali. One FGD was conducted in both Nepali and Newari at

participants’ request: all participants were fluent in both languages.

Unstructured observations

During interviews and discussions ADB made brief written observations on the ‘three Cs’ [118]: any context,
content or concept that was potentially significant or interesting, e.g., how participants interacted with
animals around them, or if they laughed or appeared uncomfortable while discussing certain topics. These
unstructured observations may allow an insight into contextual factors and how these may relate to topics

being discussed, or actions being taken [118].

Photovoice

Selected community members who had engaged well during the interview were asked to use a simple digital
camera to take photographs that illustrated their perceptions, feelings and beliefs around animal-associated
infectious disease risk in their community. They were then asked to describe their reasons for taking these

images.

Photovoice is a participatory research method that can be used in communities as an approach to data
collection. Participants take photographs during interviews and then discuss the significance of these images
for them in their particular context and situation [77]. A systematic literature review of studies using this
method suggests that it can enhance understanding of community experiences, beliefs, behaviours and
priorities [78] and can be especially useful in marginalised communities who may be less familiar with
traditional methods of enquiry such as interviews [114]. This is also true for participants who are less literate
or less confident talking to people they do not know or necessarily trust [115, 116]. Participants can produce
a physical image of their viewpoint, as something concrete from their reality, without relying on words alone
[112]. Participants can be identified as such rather than as subjects of the research, which means the whole
process is more of a collaboration than an investigation [114]. This collaboration is central to a critical realist
understanding, as it allows the participants to physically show us their beliefs, practices, and traditions, and
their different roles, as, for example, community member, mother, member of women’s group, farmer,

business owner, and disposer of dead animals. Photovoice is an ideal tool to use with critical realism as it
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allows participants to demonstrate how they make sense of their world: what is (non-)significant for them
and what they would like to know to allow them to have agency over their situation and the world around

them [114].

Analysis

Recordings in Nepali were transcribed into English by a Nepali public health professional. Two of the first
transcriptions were back-translated and reviewed by another native Nepali speaker to ensure that the
transcription accurately reflected the recording. Interviews in English were transcribed by ADB. Names used
by participants for animal diseases were cross-checked with a Nepali veterinarian fluent in English to ensure

that they represented the correct disease.

Interview and FGD transcripts were imported into NVivo software (QSR International Pty Ltd, Version 12,
2018) for data management. Each photograph was assigned a code and simple textual description by ADB.
This was imported into NVivo with the accompanying explanatory text from the participant who took the
photograph. Unstructured observation notes were imported into NVivo and used to generate a thicker, richer
description of the phenomena being discussed. This allows data from different sources to be used to

contextualise events and behaviour and aid in their interpretation [120].

ADB reviewed and coded all transcripts, photograph explanations, and observation notes in NVivo, using
reflexive thematic analysis though a critical realist lens to generate themes and sub-themes from the data.
The analysis involved six steps: (i) data familiarisation; (ii) generating initial codes; (iii) generating themes; (iv)

reviewing potential themes; (v) defining/naming themes; and (vi) synthesising findings [128, 133].

The analysis was influenced by the work of Fryer and Wiltshire on critical realist qualitative analysis [74, 134].
Fryer suggests five steps to allow development of potential causal explanations for phenomena: (i) develop
a research question; (ii) become familiar with the data; (iii) apply, develop and review codes; (iv) develop and
review themes (from codes); and (v) generate findings [74]. Developing and reviewing themes is related to
causal explanations: these result in the events and experiences that participants discuss during their
interviews and photography. Data, codes and themes correspond to the experiences, events and causes that
are an integral concept of critical realism. The data are the transcripts, unstructured observations and
photographs (experiences) generated during the fieldwork; the codes are descriptions of these experiences
(events); and the themes are the mechanisms that we can postulate as causing the experiences and events
[74]. While reviewing (step iv) we are able to question the validity of our themes and causal explanations:
are they intrinsically sensible? Are they appropriate? Do participants use these explanations themselves?

[134].
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Critical realism has become a popular theoretical positioning for reflexive thematic analysis [128]. It
recognises the centrality of the researcher in any interpretation of phenomena, and allows interpretation of
context-dependent, situated realities, rather than decontextualised truth: untangling how a participant’s
social and material circumstances affects how they understand the world, and how the researcher’s
positioning affects their interactions [128]. Approaching the data from a critical realist stance meant
triangulating the data from interviews, FGDs, photographs and observations, to attempt to understand the
reality of participants’ lived experience, extrapolating from their words and, in some cases, images they took.
This allowed the development of a clear narrative and analysis of the causal mechanisms and contextual

factors that may have influenced participants’ perceptions and understandings.

Reflexivity

Most participants had never been asked to discuss their views and experiences on any issue by anyone,
particularly a researcher from a western country. While at times disadvantageous, outsider status can also
be advantageous, as the personal experiences of ‘insiders’ — people perceived as part of the community —
may affect what they discuss with participants [139]. Despite having a relatively good knowledge of Nepali
culture, and having lived and worked in Nepal intermittently since 2006, ADB was aware that she brought
her values, preconceptions, and assumptions into planning, doing and analysing the research. Being an
objective observer is impossible, as researchers, with their social, political and educational values, their
(implicit and explicit) motivations and hopes, are part of the research [8, 136, 137]. Researchers must remain
aware of their ‘foreign gaze’ [138], keeping positionality in mind. This is one reason why we chose critical
realism as the theoretical approach, as this is an important facet of this type of analysis, with its focus on

elucidating both implicit and explicit factors and relating these to real-world implications.

Ethics
The Nepal Health Research Council (ref: 2193) and London School of Hygiene & Tropical Medicine

Observational Research Ethics Committee (ref: 26507) provided ethics approval.

FINDINGS

Participant characteristics

Thirty-nine people (21 men, 18 women) from communities at six sites participated in semi-structured
interviews. An additional 34 people (14 men, 20 women) participated in five FGDs at different sites (Table 1).
Photographs were taken by nine interviewees and one FGD participant. This was judged a sufficient number
for an exploratory study to demonstrate the effectiveness of photovoice as a method. Twenty Nepali
healthcare professionals and policymakers were additionally interviewed in English (Table 2): 14 representing
human health (13 men, one woman) and six representing animal health (three men, three women). Location

information is not included for these participants to protect their anonymity.
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Table 1. Community participant characteristics

Identifier Gender Estimated age Language
Bhaktapurl Female 45-50 Nepali
Bhaktapur2 Female 50-55 Nepali
Bhaktapur3 Male 35-40 Nepali
Bhaktapur4d Female 30-35 English
Chitwanl Male 45-50 Nepali
Chitwan2 Male 70-75 Nepali
Chitwan3 Female 45-50 Nepali
Chitwan4 Male 40-45 English
Chitwan5 Male 35-40 Nepali
Chitwan6 Male 60-65 Nepali
Gulmil Female 65-70 Nepali
Gulmi2 Female 35-40 Nepali
Gulmi3 Female 55-60 Nepali
Gulmi4 Female 45-50 Nepali
Gulmi5 Male 60-65 Nepali
Gulmi6 Female 55-60 Nepali
Kathmandul Male 25-30 Nepali
Kathmandu2 Male 45-50 Nepali/English
Kathmandu3 Female 35-40 Nepali
Kathmandu4 Female 35-40 Nepali
Kathmandu5 Male 20-25 English
Mustangl Female 45-50 Nepali
Mustang2 Female 40-45 Nepali
Mustang3 Male 20-25 Nepali
Mustang4 Male 40-45 Nepali
Mustang5 Female 35-40 Nepali
Mustangb Male 40-45 Nepali
Mustang7 Male 45-50 Nepali
Pokharal Male 45-50 Nepali
Pokhara2 Male 20-25 Nepali
Pokhara3 Male 30-35 Nepali
Pokhara4 Female 50-55 Nepali
Pokhara5 Male 45-50 Nepali
Pokhara6 Female 50-55 Nepali
Pokhara?7 Male 55-60 Nepali
Pokhara8 Male 55-60 Nepali
Pokhara9 Female 50-55 Nepali
Pokharal0 Female 35-40 Nepali
Pokharall Male 55-60 Nepali
Bhaktapur FGD 5 male, 4 female 20-70 Nepali/Newari
Chitwan FGD 1 male, 3 female 20-70 Nepali
Gulmi FGD 0 male, 9 female 20-70 Nepali
Mustang FGD 5 male, 1 female 20-70 Nepali
Pokhara FGD 3 male, 3 female 20-70 Nepali
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Table 2. Healthcare professional participant characteristics

Identifier Type Gender Interview
Healthl Infectious disease specialist Male In-person
Health2 Clinician/NGO Male In-person
Health3 Public health specialist Male In-person
Health4 Consultant for health NGOs/iNGOs Male In-person
Health5 Government/NGO Female In-person
Health6 Infectious disease specialist Male In-person
Health7 Government/clinician Male In-person
Health8 Consultant for health NGOs/iNGOs Male In-person
Health9 Government/infectious disease specialist Male In-person
Health10 Consultant for health NGOs/iNGOs Male Remote
Health11 Infectious disease specialist/academic Male Remote
Health12 Public health specialist Male Remote
Health13 Consultant for health NGOs/iNGOs Male Remote
Health14 Government/public health specialist Male Remote
Livestockl Government/veterinarian Male In-person
Livestock2 Government/veterinarian Male In-person
Livestock3 Government/veterinarian Female In-person
Livestock4 Government/veterinarian Male In-person
Livestock5 Government/veterinarian Female Remote
Livestock6 Government/veterinarian Female Remote

iNGO: international non-governmental organisation; NGO: non-governmental organisation

Thematic findings
Analysis of the interview and FGD transcripts and the photographs, with a critical realist lens, generated four
themes: i) existing mitigatory practices, ii) cultural factors, iii) experience of community programmes, and iv)

community priorities and co-production.

Existing mitigatory practices
The first theme of mitigatory activities to prevent iliness and reduce disease risk included 3 sub-themes: (i)
healthcare-seeking behaviours (for humans and animals); (ii) hygienic practices (food, water, personal

protective equipment, disposal of dead animals), and (iii) pest management.

Healthcare-seeking behaviours

Accessing healthcare usually meant visiting a local health post for non-serious illness and visiting a hospital
in the nearest town for more serious events. Health posts are sited in larger villages and provide
immunisation, family planning, and maternal healthcare, with basic preventative healthcare services. There
are 25 federal hospitals in the entire country, which provide comprehensive healthcare services, including
emergency healthcare. There is one specialist infectious disease hospital in Nepal, based in Kathmandu.
These hospitals take more time (sometimes days), money and effort to reach, and at least one participant

questioned the expertise of the healthcare professionals there:
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‘We will first go to clinic because it is more easy for us and quick rather than going in hospital because in
hospital it takes a bit long time for ticket and all the systems[...]we go to hospital if we have to do some

more detailed check-ups and test.” [Bhaktapur4]

‘If it is a mild cough and cold, we take them to the health post nearby. Otherwise, we take them to the

Jomsom hospital in case of severe condition.” [Mustangl]

An FGD participant discussed being admitted to hospital for 15 days after contracting an illness from one of

her livestock. After experiencing lung complications in the hospital, she became moreill:

‘[It] was near to death experience and the doctors too were not completely sure of the animals that

caused the wound and the illness. The causing agent is still unknown.’ [Chitwan FGD]

Most participants with livestock or pets stated that they would contact a veterinarian if their animals became
ill but again they would try other options first, including waiting to see if the animal’s condition improved

and administering traditional medicine:

‘When we feel the buffalo is sick first few days we wait and see whether it eats|...]If it is a little bit serious
then we call the veterinary doctor and he comes on and then he find out that some problem, he gives

injection or whatever.” [Chitwan4]

‘If the goat does not pee, we feed the leaf of the eggplant. If the homemade treatment does not work,

we take them to the vet.’ [Gulmi2]

Lack of veterinary services in the local area adversely affects animal health, with people not able to easily

access affordable services if they do exist:

‘People ask us to take them to the vet but to get there it takes 3-4 days. Till then the buffaloes may already

be healthy or have died due to the sickness. There is no proper service here.’ [Pokhara3]

Vaccination of dogs against rabies was widespread, with reasons including disease prevention and ability to

demonstrate vaccination records to others:

‘So many street dogs are there nearby my housel...]They do bite and when we got dog bite, we scared
that they might be rabies disease. And then people took them to the hospital[...]For their rabies

vaccination.” [Chitwan4]
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‘If it is on the vaccination card then it is okay. Only if they [veterinarian] see that something is missing on
the card, then they will tell[...]it'’s a proper record. If the dog bites somebody then we can show that it’s

vaccinated.’ [Pokhara2]

This was also true of pet dogs in the informal settlement: all pet dogs here are vaccinated against rabies, as
part of a campaign run by veterinarians, for which the owner pays 250 rupees (about US$2), according to

Kathmandu3.

Hygienic practices
Participants were keen to explain what they did to keep themselves healthy, including washing their hands
after touching animals, destroying objects and foods contaminated by rats, and ensuring a clean supply of

water:

‘Yes, we do wash our hands [after touching livestock]. We also change our clothes if it gets dirty.’

[Chitwan6]

One participant was adamant that she threw away objects touched by rats:

‘We don’t even wear the clothes that has been touched by the rats|[...]If my clothes are touched and torn

by rat, | don’t wear them, | throw them.’ [Pokhara6]

Many participants talked about food hygiene, with some stating that they threw away food or grain in which

they found rat faeces or urine:

‘The rats usually live under the cupboard and we see poop around there. We clean and throw it outside.

We also clean the food and grains.” [Bhaktapur2]

Pokhara7 took a photograph of a rodent trap that he used in his kitchen. This participant was aware that rats

could spread disease:

‘I usually close all the rat holes inside the house and cover all the food that we consume. We usually try
to control it as the rats can cause another disease. | usually don’t use poison and use mouse trap in which

we use apple, peanut and pumpkin seed.’ [Pokhara7]

Photograph 1: Rodent trap (Pokhara?7)
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Animal corpses were seen in and around water sources, and people were aware that this was a hygiene issue:

‘I have not seen dead rats around the house but what you have noticed is that those rats drown in the
water pots and we find the dead bodies after we have consumed the water. Inside the big water tankers
there is no filter[...]The rats drown there and decay and as we are unaware, we drink water from there.’

[Pokhara3]

One participant in Mustang took a photograph of a water course running outside her home, along a main
road and adjacent to her cultivated fields and animal shelters. She stated that community members throw
animal corpses into this water course, irrespective of how the animal died (e.g., poison, killed by feral dog,
diseased domestic animal). She recognised the potential importance of this as a conduit for disease spread.
This was supported by a comment from another participant in the same community, who clearly understood

that the corpses then reached a larger water course:

‘l have seen dead bodies of the rats that we throw out in the water canal that connects to the river.’

[Mustang5]
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Photograph 2: Polluted water course (Mustangl)

Disposal of dead animals, especially rodents, was common, although there were many different ways of
doing so. All participants who mentioned disposal emphasised that the corpses were thrown as far away as

possible, or in some cases pragmatically added to the gobar (dried cow dung) gas maker, making them useful:
‘As | don’t use any poison | put the dead mouse in the gobar maker. We do not put the dead mouse that
we find around the house in the gobar gas maker and usually bury them outside because they can be
poisoned, which can affect the bacteria in the gobar gas.’ [Pokhara7]

One participant explicitly linked dead animals and disease:

‘We find them [dead rodents] and throw it outside. Sometimes we also bury them because it’s said that it

can also bring some kinds of diseases.” [Pokhara6]

Participants boiled water and milk before consumption, even if they were unsure why they were asked to do

SO:

‘We do boil the milk first. First, we believed that after we drink unboiled milk we can get disease so we

used to put salt in the milk.” [Mustang FGD]

‘| started boiling the water as the doctors asked us to do so and | am not aware of the benefits it has.’

[Gulmi2]
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Personal protective equipment (e.g., gloves, masks, boots) is not worn during rice transplanting in water-
logged paddy fields, which can be a reservoir for leptospirosis spirochetes. Rice-planting is treated as a
celebration by some community members. When asked about working in his parents’ paddy fields, one
participant stated that planting the paddy was like a festival, everyone wearing their usual clothes and no

protective gloves or boots:

‘We wear normal clothes [...]I never heard of this [leptospirosis]. So usually in the rice field we used to do
manually and it’s like a festival for us and we enjoy a lot in the mud, and we play like Holi [water festival].

It’s like a celebration.” [Kathmandu5]

Other participants mentioned that boots are not used while transplanting paddy as it would make the process

more difficult:

‘No gloves but maybe boots when it is rainy but usually they work barefoot. It's more | think comfortable

for them without those things.” [Bhaktapur4]

‘We work barefoot and with naked hands and feet.” [Chitwan1]

Suggesting that it is partly a financial or availability issue, one participant stated that she would use protective

clothes when looking after livestock if they were available:

‘I have not used [gloves/boots] yet. If such facilities are provided | am always ready to use them.’ [Gulmi5]

When protective clothing was used, e.g., when looking after animals, this was pragmatic, as a way of staying

clean rather than about preventing disease spread:

‘I wear boots and slippers while growing corn, wheat, mustard and also when milking the cows to make

sure we are clean but not to control disease.” [Chitwan6]

Pest management

Community participants considered rodents to be the main nuisance animal in their environment, destroying
property (clothes, furniture, grain) and crops in fields. Photographs taken included homemade rat traps,
household damage, faeces in food storage, and disposal of rodent corpses. Most participants had experience
of close contact with rodents (bites, crop damage, presence in homes) and some were resistant to the idea
that this contact could become a health issue. Most participants had experience of managing community

dogs or rodents in and around their community. This included use of traps and poison for rodents, and
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efficient disposal of dead animals. A shopkeeper in the informal settlement discussed the damage rodents
cause to her stock. She had used conventional traps in an effort to prevent this damage but the rats were so
large that they were able to drag themselves and the trap out of the shop. She photographed her homemade
rodent trap, which was made of a piece of round, flat metal covered in lentils and glue. Once the rats are

stuck on the metal she kills them and throws them in the river that runs beside the settlement.

Photograph 3: Homemade glue trap (Kathmandu3)

Other mitigation against pest animals included the use of poison, as demonstrated by one photovoice
participant who took a photograph of the substances used in his house to control rodents. When asked to
explain why he killed rodents, his response was related to disease, although he may have been confused on

which disease had killed the person:

‘Rats also transmit rabies. | heard a case when a rat bit an old woman | had known in the thumb and she

did not take good care of it and died due to it.” [Pokharal1]
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Photograph 4: Selection of rodent poisons (Pokharal1l)
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A participant who ran a farm discussed the use of traps and poison, and how controlling rodents was a topic

that farmers talked about together:

‘In the field we find wheat mixed with poison that we keep near the hole that the rat eats and dies. In the

house we use traps and also, we mix meat with wheat balls mixed with poison to kill it. We also discuss

with other workers to control rats.” [Pokharal]

Importantly, some mitigatory activities were more specific to certain regions or cultures, e.g., participants in

the Mustang FGD talked about how they used a local plant to protect their meat from rodent damage:

‘As they not only get into food but also cut the clothes it is important to control it[...]As we have a culture
of cutting yak and while we are storing the yak meat, we use these thorns that prevents the rats from

getting to the meat. These thorns are very sharp and thin.” [Mustang FGD]

Although widespread, the disadvantages of using poison were recognised, including the smell of
decomposing rats and danger of inadvertently poisoning livestock, with one participant suggesting that their

community stopped eating rats in case they had been poisoned:

‘Some people had brought poison in the past. Also, people spray poison in the tunnel to kill rats. And as

they are poisoned, we throw it in the toilet as the chickens might eat them.” [Gulmi3]
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‘Some rats could consume poison so we stopped eating it.” [Mustang2]

Cultural factors

Nepal is a deeply religious country, with the overwhelming majority of people professing to either Hinduism
or Buddhism. One of the most popular gods of the Hindu pantheon, Ganesh, has a rodent (variously described
as amouse or rat) as a vehicle, while the first Buddhist precept is to refrain from killing any living being. These
religious factors were mentioned by some participants as to why they would not harm rodents or other

animals, and so would not use poisons or traps, but would instead live alongside them:

‘People who believe in Buddha do not allow to kill the rats as it is considered a sin.” [Mustang FGD]

‘Some kinds of rats are not harmed as they as known as the vehicle of Lord Ganesh.” [Pokharall]

One participant who runs a small roadside shop took a photograph of a water bottle from his stock that had

been chewed and destroyed by a rodent. Despite the negative effect on his income, he stated that he did not

kill rodents due to his beliefs:

‘We haven’t applied any measures. We worship Lord Shiva and do not believe in killing rats.” [Chitwan1]

Photograph 5: Rodent-damaged water bottle (Chitwan1)

Another participant stated that they did not use poison as they were worried that children would come into

contact with it, but also had another poignant point to make, identifying with the pest animal:

126



‘We are scared to use poison as there are many children in our family. Also, my mother is against killing
them as they have a family as well. They eat the grains and go but we cannot shoot them or capture them.’

[Pokhara3]

Experience of community programmes

Most participants had limited experience of any community awareness or engagement programmes,
although some described general health camps (where medical professionals provide basic health check-ups
and health advice), and actions that had been taken in their communities to address issues such as nuisance

dogs.

Existing community programmes
Dog vaccination programmes, which involve some engagement to encourage communities to attend, are

organised by local authorities in some areas:

‘People can complain if any dog creates a mess or dirt. People also collect 100 rupees per year and dogs
get vaccinated, which started in Pokhara at first. In our ward a notice has been published recently.’

[Pokharal]

Dog sterilisation was organised in some communities, although this was usually initiated by non-

governmental organisations rather than as a formal activity through governmental channels:

‘They sterilise dogs and also kill them if their number increases. These are mostly conducted by NGOs.’

[Bhaktapur FGD]

‘We have given the dog rabies vaccine when people came to us to make us aware. People also made the
dog sterile by conducting an operation. People has come to vaccinate her and also took 20 rupees.’

[Pokhara FGD]

Three informal settlement participants independently mentioned a health promotion initiative run by an
NGO in the form of a drama session. Presenting information visually and involving the audience was effective
for these participants. They were able to tell us about information that had been discussed during the session.
This is particularly important as people who live in these settlements are likely to have low literacy and have

fewer financial resources to access healthcare:
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‘Sometime people come here and distribute medicine for free and also screening and health awareness
programmes get conducted. | don’t know where they come from but people do drama and give medicine

without cost[...]it's really helpful for poor people.” [Kathmandu2]

Health-related information was disseminated in hospitals and health camps, which were often focused on
one specific issue, e.g., diabetes or COVID-19. Again, these are often administered by NGOs rather than

government:

‘COVID-related awareness programmes and training on how to be safe and wash hands were also
conducted. Specific vaccination programmes on measles or diarrhoea were conducted in this area from
time to time by the village development councils. These programmes are mostly conducted by rural

municipality.” [Mustang3]

‘Some organisations, NGO or iNGO, they call the public to talk about the diabetes or pressure or other
types of disease. They make a camp, which is free camp. Also some time some dentist, they come and

they make a camp, and they check up the public villagers’ teeth.” [Chitwan4]

Community engagement was discussed at length by the policymaker/practitioner participants, who
explained why involving communities in any programmes designed to benefit them was so important. Firstly,
working with community leaders and local health workers who are known to communities and gaining

community trust is key, otherwise initiatives are unlikely to work:

‘If they know these people [community leaders] are involved then the trust factor is increased. And when

the trust factor is enhanced, people seem to work closely with us.” [Health10]

‘Female community health volunteers organise a monthly meeting among the women’s groups|...]They
talk about health issues, like general health issues mainly, sometimes women’s issues. So regarding

zoonotic disease as well, we go through them.’ [Health14]

Secondly, involving end-users in the design of programmes and feeding back results ensures that people feel

they are being heard and that their contributions have value:

‘Every year we have a meeting[..]Jthere will be the farmers and people from government[...]farmers will
say we are facing this problem]...]based on that information, we prioritise the disease and then we can do

research on that topic.” [Livestock3]
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‘The data they collect, they present in Nepali in front of them, what is their health status, what are they
lacking, what is the nutrition status, so the village development committee’s leader and female

community health volunteer teacher, they gather them and present in front of them.’ [Health11]

Thirdly, receiving feedback from community participation helps in designing effective programmes, and

ensuring they are relevant to the specific community:

‘[Do you get good feedback from community members?] Yes of course, that is a very important part for

us.” [Health11]

Community members are receptive to attending programmes that they feel will help them:
‘We do have really a good experience regarding community people and if we do data collection they will

offer a meal, and sometimes they give us gifts too, like vegetables and fruits.’ [Health12]

Community-led programmes
There was general agreement among participants that community-led initiatives in general did not exist, with

little co-operation between residents. Most control measures were taken by individuals:

‘We have not done any discussion or measure [to control rodents] among the village group. We deal with

it individually.” [Chitwan5]

‘The people who have dogs get them vaccinated themselves. But no one in the community has made any

plans or programmes for the stray dogs.” [Gulmi FGD]

One community discussed rodent control practices, including provision of poison from local government:

‘What they do is provide poison by the people from agriculture centre to kill them and also gives tips on

when not to use it such as while cultivating the food or around the food.” [Mustang FGD]

One exception to the consensus around a lack of community-led initiatives was in Mustang. Mustangi
participants discussed a women’s group who initiated fines for villagers who allowed their dogs to run around

outside the home, worrying animals, destroying crops, and biting people:

‘Fines have to be paid by those who does not follow the rule, up to 100 rupees that increases if they still

do not follow the rules. These are looked by the executive members of mothers’ group. Mothers’ group
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have developed a fund from fines which goes for social works. The money they collect from the fine

system are used for cleanup programmes or buying dustbins.” [Mustang3]

Community priorities and co-production

What communities want to know

As discussed in Chapter 4, there was little general awareness of zoonotic disease among participants at the
six study sites. Participants claimed interest in learning more about zoonotic disease and taking part in health

programmes in general, especially if they were tailored to health issues relevant to them:

‘1 think it is important and these programmes should be conducted by the government rather than the
organisations. As a lot of people suffer from sugar [diabetes] and [blood] pressure, programmes related

to this disease should be conducted]|...]this information is very important.” [Bhaktapurl]

‘1 want to know about the new diseases. | have only studied till class 3 but want to be more aware. | also

make people aware of the information | know like the luto [demodicidosis] | talked about.” [Chitwan6]

‘This is a rural area and many people are rearing pet animals like dogs, cats, pigs, hens but most of the
people don’t know that disease get transmitted from animals inside the home. Such a programme would
definitely help people to know about such disease and can prevent themselves [becoming ill].

[Pokharal0]

Only one participant suggested that awareness campaigns were irrelevant for her because neither she nor

her animals were ever ill:

‘I don’t care for it [knowledge on zoonotic disease]. Our animals and we haven’t been sick in a long
time[...]the rangers from forest and sometimes others come and give us some information. But we don’t

give that much attention.” [Pokhara4]

A participant who had recently finished his degree described what he had learned in school and recognised

that people who had not received a formal education were disadvantaged:

‘When | was at school, there was a separate subject for that. In health, there was transmissible disease
and how to avoidl...]If people didn’t go to school they have to be made aware by the programmes, or we
could do in the radio or the television, broadcasting[...]Government should invest some money for that

[laughing].’ [Kathmandu5]
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Practitioners expressed views on community enthusiasm for programmes and discussed their experiences

with running these:

‘Our finding was that they are quite poor in knowledge nowadays and the practice was not so good. No
safety and hygiene, and also the attitude toward this avian influenza, the transmission[...]the attitude was
good actually because they really want to learn and adopt the practices, but practice was a mess.’

[Health2]

Responsibility for programme administration
When discussing who should take responsibility for directing programmes, many participants stated that

government should do so as the information would be more believable, and more people would attend:

‘Programme initiated by government would be very powerful and effective, rather than from other
organisations because people would have more belief, and they would be more supportive if the
government can initiate the programme from their own level[...]| think that would be more durable as

well, rather than small programmes occasionally from private organisations.” [Bhaktapur4]

‘I am totally agreed that health-related programmes are pivotal for the community. Local government
should conduct such programme in the regular basis. But unfortunately, there is not a single such

programme so far.” [Gulmi5]

However, members of one FGD held an alternative view:

‘Effectiveness is seen when such programmes are conducted by NGOs as people attend such programmes
as compared to the municipalities. People often do not attend the programmes conducted by the
municipality. [Why?] People are just more interested in programme when the NGOS conduct it.” [Mustang

FGD]

Fostering community co-production
Recognising community members as the experts in their own context is key to effective knowledge sharing
and implementation, and healthcare professionals suggested that they must be included from the beginning

of any initiative:

‘Community people are the most powerful resources|...]they could be a powerful weapon if they are
provided with real information, and they are provided with the capacity to deal with those outbreaks.’

[Health3]
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‘They don't involve the community members, they don’t involve them during the writing phase. So this is

what | learned. The community engagement is lacking in the project cycle.’ [Health2]

Inclusion can be facilitated by fostering trust, ensuring that sessions or materials are produced in local

languages, and acknowledging local customs and beliefs:

‘When we go to communities[...]l engage familiarly with them and | talk simply, let them feel that | am
also like them. So they don’t need to be intimidated. | eat with them, drink with them and then they are
a little bit friendly, a bit comfortable. When they start to express their feelings then | feel like ok they are
now familiar with me[...]after that we start asking them what problems they are having with animals.’

[Livestock3]

‘There’s a language issue, that’s why [redacted organisation] uses things like local songs, that’s always

quite effective. People like communication in their own language, in their own context.’ [Health4]

‘Once you get the trust, they will listen to you. So how do you get the trust? So one is the
languagel...]When | speak their language, they talk to me, they have several questions. And once they feel

that their question is answered, they sit, and want to know more.’ [Health8]

Female community health volunteers (CHVs) are respected members of local communities and are
responsible for much of the general human and animal health awareness and vaccination programmes that
are run in Nepal. This group was mentioned many times by participants, both community and practitioner,

underlining the position they hold and the potential leverage that these women have:

‘Sometimes FCHVs visit each household for vaccination.” [Bhaktapurl]

‘Municipality send FCHVs in wards and they spread health related education to general public.’

[Bhaktapur3]

‘The health post conducts these programmes with the help of female community health workers in

different villages. They also provide training and awareness programmes.’ [Pokhara7]

‘We have an extensive network of female community health volunteers. They work in the community,

they are not directly affiliated with health institutions. They are often expected to visit every house in the
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community and they have good relations with the community. We often engage them in the process, so

it has been relatively easy for us to work with the community.” [Health13]

‘In Nepal we have female community health volunteers, so we have to reach to that level, make them
aware and make them the leader of the community campaign because they are the ones who are most
connected with the villagers, so to prevent misuse of the vaccinations, they will trust these volunteers.’

[Livestock6]

In Gulmi, which was a more rural site than those in Bhaktapur and Pokhara, participants stated that FCHVs
began to come to the community about 12 years ago but these women are more involved in microfinance

initiatives than in healthcare, while a participant in the same area talked about the lack of programming:

‘There are FCHVs round here. People talk about conducting programmes but no actions have been taken.
After COVID people also have started washing their hands and are taking sanitation seriously but no

programmes related to that have been conducted.’ [Gulmi2]

DISCUSSION

In this study, grounded in a critical realist perspective in which context is central, we collaborated with
community members using interviews, FGDs and photovoice to identify aspects of zoonotic and infectious
disease that are important to them in their context, in an effort to facilitate future co-production of research
and practice around zoonotic disease risks. As far as we are aware, this is the first study to do so in Nepal.
There is an increasing realisation by both policymakers and practitioners that working with and within
communities is central to effective healthcare initiatives: listening to what community members know, what
they feel, what they do (and why), and what they would like to know and do to deal with their own issues,
as identified by them [63, 251, 260]. This involves recognising communities as the experts in their own
context and taking into consideration language, culture and religion, as exemplified by the participants in this

study.

Key findings

Chapter 4 explored community awareness and perspectives on zoonotic disease in the communities involved
in this study. Awareness does not always correspond with practice [28, 40], so comparing awareness to
participant practices was illuminating. For example, a male participant (Chitwan5) discussed how, despite
(unidentified) officials visiting the community to raise awareness of zoonotic disease and the role of hygiene
in mitigation, there was a lack of village co-ordination around rodent control and disease prevention, and
residents dealt with problem animals individually. A female participant (Pokharal0) discussed how people in

her community have pets and livestock but are unaware of potentially related diseases. In the next sentence,
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she stated that she knew about these diseases but did not pay any attention as she had not personally
experienced such issues. This suggests a disjoint between comprehension and practice that is not related to
a lack of awareness and needs to be investigated further. However, other participants did demonstrate a
connection between awareness and practice. One male participant (Chitwan6) who kept livestock was aware
of demodicidosis and believed that washing his hands and changing clothes after contact with his animals
would help prevent transmission. A female participant (Pokhara6) stated that she would throw away clothes
or foods that had been contaminated by rodents — she knew that rats could transmit disease but was unable
to name any specifically. Interestingly, one participant (Gulmi2) discussed a behaviour (boiling water before
consumption) that she did not understand the significance of but knew that medical professionals
recommended it. Because of this advice from a respected member of the community she participated in the
behaviour, even without being aware of why. This complex relationship between awareness and behaviour
supports our use of critical realist theory, as this allows unpicking of implicit processes that underlie

behaviours and practices that otherwise may appear counter-intuitive [1].

Photovoice, which has been used in other critical realist research [114], was effective in getting participants
involved in sharing their views. It was an ideal method to give participants an opportunity to not just talk, but
to do something they felt was constructive to illustrate their thoughts. For the researchers, it was enriching
to be able to visualise participant priorities, hearing in their own words and seeing through their eyes, as far
as possible. People in the communities we visited were enthusiastic about taking photographs once we
explained why we wanted them to do so. This was despite the fact that many of them had not used a camera
before and were not sure what to do with it. Nobody refused to take photographs and nobody had to
deliberate for long on what they wanted to show us. Most participants said that they appreciated the
opportunity as they had never been asked to voice their opinion in this (or any) way. If they agreed,
participants were given the camera at the end of this interview, and we walked around with them while they

explained what they were taking photographs of and why.

Photovoice has been used as a method of empowering participants to speak [115], and encouraging
discussion around sensitive subjects [114]. This was reflected in our study. One participant from the informal
settlement, a marginalised group in Nepal, was enthusiastic about taking photographs and produced one of
the most informative descriptions of the whole study. Including underserved populations who are rarely, if
ever, given the opportunity to discuss their opinion, was a rich source of information and will likely suggest
ways of being more inclusive when designing initiatives [34]. The experience in the informal settlement was
especially informative for us because disadvantaged groups lacking power and with limited means of
amplifying their voices are potentially more likely to be reluctant to talk as they are nervous about potential
ramifications of doing so, particularly with researchers who look different and where power relations are not

clear [230]. Conversely, one of the informal settlement participants took the opportunity to voice her strong
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views on the political situation in Nepal, and how it was typical that we had taken the time to visit her and
ask her opinions, whereas politicians never came to the settlement unless it was to draw up plans to remove
it. Participation of marginalised communities or groups in a method like photovoice may motivate them to
think about what kind of changes they would like to make [261]. However, this may be distressing, if people
understand that they are unable in practice to make any changes as a result of their situation. Studies have
demonstrated that, although communities may know that they can protect themselves and their
communities from potential exposure to disease by taking specific mitigatory actions, they do not do so. This
has been seen in studies of behaviour around rabies prevention and vaccination in Pakistan [162], India [156]
and Bhutan [158], spillover of bat coronavirus in rural China [26], and spread of Nipah virus in Bangladesh
[101]. This was demonstrated in the present study, as although participants were sometimes aware of and
able to discuss mitigatory practices that could prevent risk of disease or damage from pest animals, they did
not always take these actions. One of the clearest examples of this is the shopkeeper in Chitwan, who
experienced loss of stock due to rodents, but did not attempt to trap or kill these rodents as this practice did
not conform with his religious beliefs. This example underlines the centrality of working with communities

to understand what might be culturally acceptable in their context, as well as practical and effective.

Implications

In the present study, some mitigatory activities were more specific to certain regions or cultures, for example,
participants in the Mustang FGD talked about how they used a local plant to protect their meat from rodent
damage. Without this discussion we would not have known this, reflecting the importance of treating each
community as a separate entity and tailoring potential programmes or activities to the specific context. This
has been shown in a community-based One Health project in South Africa, where a training programme
aimed at increasing disease risk mitigation was specifically designed for local agro-pastoralist communities
[262]. This programme, which involved local facilitators who ran workshops with community members,
resulted in 98% of participants implementing risk mitigation strategies (e.g., improved animal housing,
improved personal hygiene, improved garbage disposal) during a 3-month follow-up period. The authors
state that such programmes should be context-dependent, and emphasised the leverage of local facilitators,
which encouraged community ownership of the programmes and potential solutions identified by the

community members themselves [262].

As demonstrated by some of the photographs and descriptions in this study, cultural or religious beliefs have
a role in control of rodents, a major pest in Nepal, and must be taken into account in any attempt to mitigate
damage from rats. People may prefer to live with the damage or potential illness caused by rats rather than
kill them. This underlines the significance of working with communities and having these discussions,
becoming aware of these culturally appropriate factors and experiences that may prevent mitigatory

behaviours. One key example of this was paddy transplanting, during which people stand in stagnant water
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for hours, with no boots, gloves or other protective equipment. Although one participant suggested that this
was because they did not have access to this equipment, most discussed paddy transplanting as a celebratory
time, while others suggested that bare feet grip better on wet soil and boots would impede this. Potential
mitigatory practices are unlikely to be effective if there are cultural or practical issues that would prevent
these being used. For example, taboos around the use of predatory animals (snakes and owls) to control
rodents, as these are believed to be used in witchcraft, prevented this potential mitigation from being
implemented in Madagascar [263]. When participants discussed methods of preventing rodent damage, this
prevention was usually perceived as necessary because of financial loss, rather than potential effects on
health. People understandably prioritise having enough to eat rather than worrying about becomingiill. These

drivers must be considered when planning interventions or policies.

Key to encouraging co-production of initiatives is recognising that communities are the experts and should
be consulted at all stages of design and implementation of any initiative. A recent review on engaging
communities with communicable disease control in low- and lower-middle-income countries found a range
of initiatives that improved effectiveness of communicable disease control programmes: some involved
community members in identifying relevant disease control issues, some involved them in developing
materials and messages to be used in programmes, and some helped community members form coherent
groups (e.g., women’s groups) that then became central to programming [251, 264]. The significance of
working in local languages and respecting cultures, relating projects to the everyday life of communities, and
ensuring that local leaders such as village heads and CHVs are involved, was discussed by both community
members and practitioners. Leveraging existing experience and structures, such as that provided by CHVs,
may increase receptiveness of communities to messages. This has been demonstrated for diseases such as
AIDS and tuberculosis, and for maternal and newborn health in disparate areas of the globe [251]. In Nepal,
female CHVs are the only link between many rural communities and healthcare facilities and are trusted and
respected members of the community [265]. Studies in Nepal demonstrated that involving these CHVs
increased acceptance of contraception, and improved delivery of basic maternity and perinatal care [266-
268]. Working with traditional medicine practitioners, who are based in villages and are often consulted
before people visit an allopathic doctor, is another option, especially as studies have shown that some people
in Nepal believe that illness is conferred by the gods, and related to karma, fate and destiny, and traditional
medicine practitioners are perceived as the only people qualified to alleviate or prevent these illnesses [234,
235]. In Mozambique, traditional healers have been trained in symptom identification (particularly for
HIV/AIDS, TB and malaria) and patient referral, and incorporated into the allopathic healthcare system [237-
239]. This training resulted in better identification of health issues and an increased number of referrals,
although the authors state that clinicians were unwilling to accept these referrals from the healers, as they
did not accept their diagnoses [237], and so need to be encouraged to work together with the healers instead

of in opposition to them. When healers were trained to perform directly observed therapy for people with
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HIV, patient adherence to treatment increased, and they reported positive psychosocial effects of the
intervention [238]. These findings suggest that integration of traditional medicine practitioners into the
allopathic healthcare system, although not straightforward, is achievable if patients, clinicians and healers
themselves agree to co-operate. These healers, with an extensive knowledge of local beliefs and what is
culturally acceptable, could be involved in designing context-specific strategies to address zoonotic disease
risk. Healers could be trained to recognise symptoms of specific diseases, or to at least discuss with
community members their behaviours and how this may affect their health. For example, if a person came
to the healer after experiencing an animal bite, the healer could refer them to a health post for vaccination,
stressing the importance of doing so, or they could even be supplied with injections that they can administer

themselves.

A recent review of community-focused responses to the COVID-19 pandemic found that using local languages
encouraged marginalised groups to express themselves and participate fully in planning and administering
programmes [269]. This was supported in our research as participants highlighted the significance of working
in local languages, which worked to increase trust between communities and outsiders. Related to this is
working closely with people who are trusted members of the local community: village heads and community
health workers, who are often based in or close to the village they are serving. Peer-led delivery of
programmes consistently led to more effective engagement with communities [255], and it is important that
community participants perceive the entire research and implementation process as appropriate to their
needs, and gives them a space in which to discuss their issues and potential solutions [270]. Trust has been
demonstrated as a key factor in other contexts such as the Ebola outbreak in west Africa in 2014 [271].
Involving community members in spreading information on how to protect against the disease resulted in an

increased adherence to reducing number of interactions, and observing safe burial practices.

Most practitioners suggested that communities were not consulted before programme implementation, so
whether initiatives would be welcome, or even necessary, was unclear. One exception was a veterinarian,
who discussed farmers taking part in discussions on what affected their livelihoods, and what they wanted
to know about how to prevent their animals becoming ill. This example could be built on, with consultations
held with smallholders and farmers, discussing their priorities and explaining what they can do to safeguard
both their health and their livelihoods, with the added benefit of promoting economic inclusion in poorer
areas. Interventions that do exist tend to focus on general health, which is an existing platform on which to
build co-production initiatives. A scoping review found that implementing community-based interventions
through existing platforms (e.g., maternal and antenatal programmes and immunisation campaigns) is
effective, reducing prevalence of risky behaviours and reducing infectious disease burden [272]. However,

this review did not find a clear answer to whether integrated or stand-alone programming was more
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effective: stand-alone interventions are easier to implement as they require fewer coordination partners, but

integrated interventions that allow delivery of multiple vaccinations or treatments may be cheaper [272].

Participants claimed interest in learning more about zoonotic disease and taking part in health programmes,
especially if they were tailored to prevalent issues in their local community. Drama productions were also
discussed as an effective means of delivering information by participants in the informal settlement. This
might be particularly effective for people with low literacy and those lacking financial resources to enable
them to easily access healthcare. When discussing who should take responsibility for directing programmes,
many participants stated that government should do so as the information would be more believable, and
more people would attend. Interestingly, one systematic review found that programmes run jointly by
different stakeholders, e.g., NGOs and government representatives, were more sustainable than others,
probably as a result of political support and concomitant financing [273]. A study focused on messaging
around Ebola during the 2014 outbreak in Liberia found that, as the outbreak worsened and more people
were affected, government messages, originally thought to be ‘false’, became more influential and people
began to be more engaged [274]. These findings suggest that, as discussed by some participants, government
support may be central to an effective intervention. Feedback to communities, potentially presenting
findings on presence of disease or success of existing initiatives, was mentioned as important. To encourage
participation, community members should be shown a ‘result’ of their time and effort in attending

programmes or providing researchers with information.

Women are more likely to be the main caregivers for livestock, and for children, as they are often at home
during the day, and women-led groups may effectively support community initiatives, although there needs
to be a specific benefit in participating, as these initiatives would involve more (and likely unpaid) work.
Mustang participants discussed the women’s group in their local community, who have taken on the
responsibility for addressing issues around community dogs. These types of groups might be a natural forum
for discussing zoonotic disease and potential mitigation of both risk and spread. Working with female CHVs,
context-specific initiatives, run by and for the community, that do not rely on government-led programmes,
could be designed and implemented. These types of women-led groups have been demonstrated to be
effective in areas as different as agricultural development in west Bengal, India [275] and improving perinatal

care [266] and female household agency in Nepal itself [276].

However, awareness of availability or otherwise of resources to channel into research and implementation
must also be factored into any initiative. As Agyepong and colleagues note, a country has to have secure
human and financial resources before it can strengthen capacity for co-production of health research and
programming [277]. One participant in our study pointed out that these structural issues will affect

community responses, stating that people might attend programmes but are not necessarily able to follow
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advice. If the closest health post is 4 hours’ walk away, and there is no pharmacy to fill a prescription, then

why should people spend time and energy attending programmes?

Limitations

Limitations include that we focused on six regions of Nepal, and participants in other areas may have had
different experiences. Many interviews involved translation: concepts in Nepali may differ from those in
English, with different nuances and analogies that may not fully make sense in another language. Most
community participants had not been interviewed before and so we worked to make them as comfortable
as possible with the process. ADB is a different demographic to the participants, which may have affected
perceived power relations. She worked hard to build a rapport with participants, explaining what we were
doing and why, and discussing her experience living and working in Nepal, which is recommended as a
method of encouraging participants to share their experiences [278]. During planning, interviewing, analysis
and writing stages of the study she assessed her positionality, assumptions, preconceptions, values and
motivations for doing the research. With these caveats, we believe this study contributes to the limited body

of evidence on potential co-production of public health and infectious disease programming in Nepal.

Conclusion

This study demonstrated the importance of working with communities to understand context and priorities,
that critical realism adds meaning in this type of exploratory study, and that photovoice is welcomed as a
participatory method by participants. Using indigenous languages, respecting community cultures, listening
to viewpoints, involving community leadership (religious leaders, traditional medicine practitioners, village
heads, community health workers), and working with or through existing programmes are all factors that
could make these more effective. Engagement between health professionals and communities, tailoring
interventions to work with local priorities and co-developing effective solutions addressing drivers of

zoonotic disease, are positive steps toward achieving workable solutions to potential disease risk.
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5.3  Chapter summary

This chapter analysed topics around mitigatory activities to prevent risk and spread of zoonotic disease in the
participating communities, including what might prevent or encourage these activities, and how
policymakers and healthcare professionals might engage with community members to co-produce these
mitigatory activities. In Chapter 6, | discuss how an effective One Health approach to zoonotic disease could

be operationalised in Nepal, and what this might look like.
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Chapter 6: Expert perspectives on a multi-sectoral One Health approach

to address zoonotic disease risk in Nepal

6.1 Chapterintroduction

This chapter presents findings from my discussions with policymakers and healthcare professionals in Nepal,
aiming to identify how an effective One Health approach to addressing zoonotic disease risk could realistically
be operationalised in the country. Our analysis closely mapped onto the three One Health High-Level Expert
Panel (OHHLEP) pathways, with participants discussing themes such as One Health as a concept and
opportunity; policy and politics; financing; and catalysts to raising awareness (Pathway 1); power relations
and multi-sectoral collaboration; capacity building; community engagement; and collaboration with
international partners (Pathway 2); and lack of data and research on zoonotic disease that could inform a
One Health approach in Nepal (Pathway 3). The government was perceived as generally supportive,
endorsing a One Health approach with the incorporation of technical working groups involving all three
sectors. However, participants also recognised that healthcare in general is underfunded, with little data on
zoonotic disease, resulting in a lack of awareness at governmental levels of the importance of the issues.
Many participants were positive about the potential for a One Health approach in Nepal, although
recognising the context-dependent barriers (e.g., complexities of the federal system) to implementation of
any strategy. Similar barriers and enablers to progress were discussed by representatives of both human and
animal health sectors, which suggests there is space for mutual understanding that could feed into a

workable and effective method of implementing a One Health approach in Nepal.

6.2 Research manuscript

The cover sheet is presented below, followed by the manuscript.
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ABSTRACT

Background

One Health is a multidisciplinary approach involving human, animal and environmental health professionals,
working together to understand the risks of and control/mitigate emerging infectious diseases and other
issues. A recent One Health High-Level Expert Panel (OHHLEP) acknowledged the interdependent and
complex relationships between these sectors and described three pathways: (i) policy, advocacy, and
financing: (ii) organisational development, implementation, and sectoral integration; and (iii) data, evidence,

education, and knowledge exchange.

Methodology
Through interviews with 20 healthcare professionals and policymakers working in the three sectors in Nepal,
we aimed to identify how an effective One Health approach could realistically be operationalised in the

country. We used reflexive thematic analysis to interpret the data.

Findings

Our analysis mapped onto the three OHHLEP pathways, with participants discussing themes such as One
Health as a concept and opportunity; policy and politics; financing; and catalysts to raising awareness
(Pathway 1); power relations and multi-sectoral collaboration; capacity building; community engagement;
and collaboration with international partners (Pathway 2); and lack of data on zoonotic disease that could
inform One Health programming approaches in Nepal (Pathway 3). Many participants were positive about
the potential for a comprehensive One Health strategy in Nepal. The government was perceived as generally
supportive, endorsing a One Health plan with the incorporation of technical working groups involving all
three sectors. However, participants also recognised that healthcare in general is underfunded, with little
data on zoonotic disease, resulting in a lack of awareness at governmental levels of their importance. Many
participants had experience co-ordinating or taking part in community interventions around human and

animal health; these were usually welcomed by local communities.

Discussion

Collaboration between the animal, human and environmental sectors must be developed further, possibly
through rotation of leadership of any One Health approach among stakeholders; policymaker awareness of
relevant issues must be increased to promote allocation of finances to research and health promotion; and
existing community initiatives focused on health could be expanded to include information on zoonotic
disease risk and prevention. Similar barriers and enablers to progress were discussed by representatives of
both human and animal health sectors, which suggests that there is a space for mutual understanding that

could feed into a workable and effective method of implementing a One Health approach in Nepal.
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INTRODUCTION

The concept of ‘One Medicine’, linking human and non-human animal health, was introduced by Calvin
Schwabe in 1976 [57]. With a more holistic focus, adding an ecosystem or environmental aspect, One
Medicine then became One Health [57, 58]. The concept has been developed further recently, following the
formation in 2021 of the One Health High-Level Expert Panel (OHHLEP) by the Food and Agriculture
Organization (FAO), the World Organization for Animal Health (WOAH), the United Nations Environment
Programme (UNEP), and the World Health Organization (WHO) [6]. This grouping defined One Health more
inclusively as ‘an integrated, unifying approach that aims to sustainably balance and optimize the health of
people, animals, and ecosystems. It recognizes the health of humans, domestic and wild animals, plants, and
the wider environment (including ecosystems) are closely linked and inter-dependent’ [6]. One Health
acknowledges the interdependent and complex relationship between humans, animals, the environment and
ecosystems [58]. The related paradigms of planetary health and eco-health have also developed over recent
years: the former centres on the importance of environmental and ecosystem health, while eco-health
focuses on ecocentric rather than anthropocentric issues [6]. In this paper, we focus on One Health in the
context of intersectoral collaboration between human, animal and environmental health professionals,

working together to respond to emerging infectious disease.

The OHHLEP, which acts as an adviser to the WHO, UNEP, FAO and WOAH (‘the quadripartite’), considers the
‘4 Cs’ as fundamental to implementing any successful One Health approach: communication, coordination,
collaboration, and capacity building [6, 279]. Additionally, the OHHLEP theory of change details three
pathways for strategies focused on One Health: Pathway 1: policy, advocacy, and financing; Pathway 2:
organisational development, implementation, and sectoral integration; and Pathway 3: data, evidence,
education, and knowledge exchange [280]. This concept as a whole underlines the complex and multi-faceted
nature of One Health, and that the human, animal and environment sectors, along with rural, urban and
mobile communities, must be involved in any attempt to work toward a sustainable future with healthy

animals, humans and ecosystems [6].

The COVID-19 pandemic reinforced the pivotal importance of understanding anthropogenic drivers of
disease spillover and outbreaks of emerging and re-emerging disease, and the key role of the One Health
approach in addressing these threats [281-283]. This pandemic followed closely behind other high-profile
outbreaks of zoonotic origin, exemplified by Severe Acute Respiratory Syndrome and Ebola Virus Disease,
along with numerous spillover events involving infectious agents which continue to circulate in animal
reservoirs and are considered pandemic threats, including Nipah virus and Highly Pathogenic Avian Influenza
(HPAI) [284, 285]. The threat posed by zoonotic diseases is especially pertinent in countries such as Nepal,
classified as ‘least developed’ by the United Nations. Factors increasing the risk of, and vulnerability to,

disease outbreaks in Nepal include lack of investment in the healthcare system, with an approximate annual
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spend of USS53 on healthcare per capita [36, 37], and lack of access to health posts, especially in rural areas
[42], coupled with a lack of data meaning that the incidence and prevalence of these diseases is not clear

[54].

Although zoonotic diseases are likely to place a huge and potentially increasing socio-economic burden on
Nepal, little research has been done and there are almost no policies in place to address these issues [54].
Nepal has three tiers of government: federal, state and local, which, coupled with a weak regulatory capacity,
make policy formulation and implementation complex [54]. As with other countries, there is no
governmental body devoted to One Health, with the Ministry of Health and Population representing human
health concerns and the Ministry of Agriculture and Livestock Development representing animal health. The
Epidemiology and Disease Control Division, under the Department of Health Services, contains a Zoonotic
Disease section, but animal health within this section is represented by one veterinarian [54]. At the
provincial and district levels no institution is leading on One Health. The focus is understandably on managing
disease outbreaks rather than on how to prevent these occurring, and donor support (technical,

administrative and financial) is pivotal [54].

In December 2022, Nepal voluntarily underwent the WHO's joint external evaluation of international health
regulation core capacities (known as the JEE) [39]. This mission identified a need for governance mechanisms
to ‘ensure consistent, institutionalized intra- and multi-sectoral and One Health coordination and
collaboration (i.e. the horizontal harmonization of actions) that is less dependent on individuals’, which does
not just occur during emergencies, such as outbreaks. Although Nepal has made a clear start on a One Health
approach, with a multi-sectoral, cross-agency strategy endorsed by the government in 2019 and a priority
list of zoonotic diseases constructed by national experts [39], operational mechanisms to action these need

to be designed and implemented.

A recent review found that One Health approaches can be effective when applied to the control of neglected
and endemic tropical diseases, although the interface between the animal, human and environmental sectors
is not optimal [33]. Successful One Health initiatives must remove siloes and promote interdisciplinarity, with
stakeholders cooperating with each other and with communities [33]. However, this is not straightforward
to address, as ensuring that the disparate views and potentially competing interests of different stakeholders
are taken into account is complex [263], as is working within financial, cultural and administrative constraints.
Recognition of the complex nature of the relationship between the human, animal and environmental sectors
[58], and the necessity for an integrated One Health approach to healthcare is a step forward, but One Health
research remains compartmentalised, and the need for a social science approach to One Health, recognising
the significance of contextual factors, although discussed, is not often seen in practice [24, 30-32, 59-62].

Through interviews with healthcare professionals and policymakers working in animal, human and
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environmental health in Nepal, we aimed to assess the existing situation, and explore opportunities and

challenges to realistically operationalising an effective One Health approach in the country.

METHODS

Study design, sampling and recruitment

Study design was previously described in Chapter 4 and Chapter 5. Briefly, this qualitative study reanalysed
interviews with Nepali health-workers, veterinarians, and policymakers. ADB used purposive sampling and
snowballing, first generating a seed list of Nepali human or animal healthcare professionals and national or
regional policymakers, who asked colleagues in Nepal to nominate potential interviewees from appropriate
organisations in the country. ADB contacted all by email, with two not responding or refusing due to time
constraints, and asked participants at the end of their interview to nominate others who might have useful

experiences or viewpoints.

Consent procedures
ADB explained the study to potential participants, allowing time for questions and discussion. Those agreeing
to participate, signed a consent form confirming they understood the study information sheet and

participated willingly.

Data collection and management
We developed a topic guide covering participants’ relevant experience, views on community awareness, and

comprehension of and views on governmental policy on zoonotic and infectious diseases.

ADB, who had post-graduate training in social science research and interview methods, collected data
between April and July 2022. Interviews were conducted in English and lasted around 30 minutes. Most
participants were interviewed in their place of work or a local café, as they judged appropriate, and to protect
their anonymity. Additionally, ADB conducted 7 interviews remotely using Zoom software (Zoom Video
Communications Inc, San Jose), which were audio-recorded with automatic transcription enabled as all
participants gave permission. ADB reviewed and corrected transcripts against audio files, assigned an
alphanumeric code to all participants and files to ensure confidentiality, and scanned and shredded
completed informed consent forms. ADB transcribed all interviews. Electronic data were password-protected

and only accessible to the study team.

Analysis
ADB imported interview transcripts into NVivo software (QSR International Pty Ltd, Version 12, 2018) for data

management and coded all transcripts using reflexive thematic analysis to generate themes and sub-themes.
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Analysis involved six steps: (i) data familiarisation; (ii) generating initial codes; (iii) generating themes; (iv)

reviewing potential themes; (v) defining/naming themes; and (vi) synthesising findings [128, 133].

Ethics
The Nepal Health Research Council (ref: 2193) and London School of Hygiene & Tropical Medicine

Observational Research Ethics Committee (ref: 26507) provided ethics approval.

FINDINGS

Participant characteristics

Twenty Nepali healthcare professionals and policymakers were interviewed (Table 1): 14 representing
human health (13 men, one woman) and six representing animal health (three men, three women). Two

identified as also being involved in environmental health projects (Healthl0 and Health13). Location

information is not included to protect confidentiality.

Table 1: Participant characteristics

Identifier Type Gender Interview
Healthl Infectious disease specialist Male In-person
Health2 Clinician/NGO consultant Male In-person
Health3 Public health specialist Male In-person
Health4 Consultant for health NGOs/iNGOs Male In-person
Health5 Government/NGO consultant Female In-person
Health6 Infectious disease specialist Male In-person
Health7 Government/clinician Male In-person
Health8 Consultant for health NGOs/iNGOs Male In-person
Health9 Government/infectious disease specialist Male In-person
Health10 Consultant for health NGOs/iNGOs Male Remote
Health11 Infectious disease specialist/academic Male Remote
Health12 Public health specialist Male Remote
Health13 Consultant for health NGOs/iNGOs Male Remote
Health14 Government/public health specialist Male Remote
Livestockl Government/veterinarian Male In-person
Livestock2 Government/veterinarian Male In-person
Livestock3 Government/veterinarian Female In-person
Livestock4 Government/veterinarian Male In-person
Livestock5 Government/veterinarian Female Remote
Livestock6 Government/veterinarian Female Remote

iNGO: international non-governmental organisation; NGO: non-governmental organisation.

Thematic findings

Themes generated during analysis closely aligned with the three OHHLEP theory of change pathways [279,
280], so we adapted this as an organising framework. Pathway 1 focuses on fostering political will, and policy,

regulation, financing and governance issues. Pathway 2 addresses more grassroots issues such as community
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engagement, capacity building, equity and collaboration. Pathway 3 focuses on knowledge, data, specialist

education, technology, research and development, and how to formulate and formalise best practices.

Pathway 1: Policy, advocacy, and financing

Four themes under Pathway 1 were: (i) One Health as a concept and opportunity; (ii) policy and politics; (iii)

financing; and (iv) catalysts to raising awareness.

One Health as a concept and opportunity
All participants discussed the need for a One Health approach and for sectors to co-operate to address the

risk that infectious diseases could affect not just human health but also economics nationwide:

‘Because now the old concepts won’t work, animal health only, human health only, that doesn’t work.
You need to understand where the source is, and we need to jointly fix it[...]like this African Swine Fever,
it has less zoonotic risk but it has a huge impact on animals. And the economy related with it. So being a
citizen of this country and being a person who is working for the system | need to understand that aspect

as well.” [Health9]

One participant stated that although One Health is discussed at high levels, there is still a lack of
understanding of what it actually is, which means that trying to operationalise any One Health approach is

not simple:

‘There are some policies, but in real ground still there is some gap in understanding of One Health among
the managers. | know very well about the One Health concept, but actually all the sectors, the
environmental sector, the animal sector, and us need to understand in the same way, you know, One

Health.” [Health14]

Policy and politics

One human health participant mentioned the process of forming a working group to facilitate a One Health
strategy for zoonotic disease in Nepal, discussing who was involved in policy formation. The government was
aware that successfully addressing issues around zoonotic disease necessitated a multi-sectoral approach

involving different groups and worked to support policymaking by the Technical Working Group:

‘We started compiling the information received from different sources, the OIE [World Organisation for
Animal Health] information, WHO information and regional offices information from WHO and the CDC
itself, and then we decided to formulate one National Technical Working Group on zoonotic diseases. We

started and a memo was issued and then ministry and the department of health services both agreed and
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we formulated a multidisciplinary group from human health, animal health and then environment and
then food and drug, water and sanitation, laboratories, both animal and human laboratories, and wildlife.’

[Health9]

Formulating the policy was a positive way of establishing and cementing a relationship between the human

and animal health sectors, as they had to work together to produce a coherent and effective document:

‘That list of 10 priority zoonotic diseases was done with a very healthy relationship with all the

stakeholders especially animal healthl[...]we have a very healthy and very good relationship.” [Health9]

The policy-making process was discussed by an animal health participant, who confirmed what his human
health counterpart had stated. This participant was positive about the process, which is demonstrating a

clear way forward for both sectors:

‘Department of [Human] Health Services and Department of Livestock Services, and other One Health
partners, they came together|...]a partner meeting was conducted, and that meeting has prioritised 10
zoonotic diseases as the priority for Nepal[...]lt was done on a mutually agreed consensus, especially
between the animal health services and the health services, and also like environment and other partners,

but main role was from the health and animal health side.” [Livestock2]

The Nepali government has approved a One Health strategy with the cooperation and shared leadership of

the human and animal health sectors:

‘[In] 2020 Government of Nepal approved One Health Strategy[...]Jthen for the time being, the Department
of Health and Department of Livestock Services mutually agreed to prioritise some diseases|...]So, now,
the government has a plan of prioritising 10 diseases|...Jjust 2 weeks before we have a meeting of a
technical committee that is chaired by the Director General of Department of Livestock Services and the
Director General of Animal Health[...]then the next meeting will be chaired by the human health.’

[Livestock4]

This was reiterated by a second participant, who described how the One Health strategy had come into being:

‘At the time of prioritisation of diseases, we worked with the One Health approach, like everyone was

given equal rights, the full voting rights were there, and even environmental. And we had national

technical working group on zoonotic diseases, that is also functional[...]all the emerging and re-emerging
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we say it's 75% but 100% are of the zoonotic origin nowadays, so the public health cannot exclude

veterinary or livestock people and we have to work together.’ [Livestock6]

One participant discussed the importance of health experts being interested enough to interact with

policymakers:

‘The concerned people and policymaker must be interested on this issue. And they have to always
welcome and try to help those people who are actually dedicated in this field[...]If the policymaker also
wants to do something, but if they don’t find any dedicated people, just me, then it’s also a waste of

money.’ [Health1]

The government was perceived as being invested and political will as present by one positive participant,
who described the aftermath of a recent avian influenza outbreak in Nepal, including formation of a multi-
sectoral committee focused on this disease, although this was reactive, occurring after an outbreak of

disease, not proactive:

‘That [committee] is headed by the Director General of Department of Livestock Services. But there are
representations from human health and also the wildlife and some other areas. So after every bird flu
outbreak, they convene together, and they decide, they make a lot of decisions on how to control it. So

from that perspective, | think we're going in the right direction.’” [Livestock2]

Other participants were not as positive. A key infectious disease figure suggested that lack of comprehension
of the significance of zoonotic disease and a related One Health approach in Nepal starts with the

government, so it is unsurprising that knowledge does not filter down to communities:

‘Nobody cares, at least policymakers aren’t giving attention[...]That means that zoonotic disease is ignored
from the upper tier[...]So of course, at the bottom, if somebody is bitten by the dog, they ignore. ‘It is a
very small wound, why should | have to go [to the hospital]?’ So this kind of thing, from top to bottom,
still we have to do hard work to convince them that zoonotic diseases are one of the very serious public
health problems in Nepal. So we are still failing, and the concerned persons are really not giving attention

to these diseases.’ [Health1]

Policy exists but is not put into practice and this is perceived as a failure of the animal and human health

sectors to work together:
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‘In humans, we have EDCD [Epidemiology and Disease Control Division]. So we're planning to establish
some Centre for Disease Control in Nepal. The policy, we are writing it, but | don't know about the
operation because same people in the same place, same decision. So the human disease for one part is
the basis. Second part is like, even we prioritise zoonotic disease and One Health policies, they don’t

materialise it. So it's quite difficult.” [Health6]

‘The people working across the agencies hardly communicate with each other, hardly communicate about
the resources they have, the expertise they have, and what they can share to solve the problems related

to infectious disease or zoonotic disease.’ [Health3]

The federal system of governance in Nepal poses a challenge, with less than successful integration of

departments with different priorities causing problems:

‘With the change in the governance structure in the country, kind of the communication institution for
the veterinary side has been merged with the agriculture onel...]it's the same politics, dynamics with
agriculture and livestock sector, we have the same ministry, and the livestock sector and the agriculture
council with the same ministry, and the agriculture sector out populates us, you know, and at times, it's
difficult for us to get heard. We don't have proper representations from our side in the institution. So we

have had challenges.’ [Livestock1]

Financing
Four participants explicitly mentioned lack of funding as an obstacle to a coherent national One Health

approach, with little to no financing for research or prioritisation of other areas such as staffing:

‘The lack of expertise in the country, because only one or two people are interested in this topic. And they
are most of the time busy seeing the patients or maybe busy attending some meetings, or not doing
research and research on this topic is very primitive, or let's say even doesn't exist, because of lack of

funding.’ [Health2]

‘Whenever we want to work, budgets are always the constraint.’ [Livestock6]

Financing was acknowledged as a complex issue, especially as the different levels of government (federal,
provincial and local) are able to allocate funding for projects, and this can lead to a lack of coherent planning
and implementation. However, the main issue is the under-funding of the health system in general, with

different sectors competing to receive the funding that does exist:

153



‘It’s quite tough to get the complete picture, but in general we can say that it [the health system] is under-
funded because we have to set priorities where we need to expand infrastructure, development of human
resource, and so on. So it’s quite a general conclusion that it’s under-funded, but to what extent it’s under-

funded, is quite a difficult question.” [Health13]

‘We have little resources and all sectors will fight, the livestock sector will also demand more budget,
construction sector also demands more budget, so we need to prove to them [government] why we are
important, why public health is important. Simply asking for budget and programme is not a good idea,
we need to convince them with cost-utility analysis, cost-benefit, economic analysis, economic evaluation
approach, we need more research on that and why it is important to invest in public health[...]actually the

government is spending very little.” [Health14]

However, there was a feeling that the government is aware of the issue and political will is present, but

money is not being prioritised:

‘So in that way government people are willing, they are supporting the local people or they are working
on these things, but not at the level where it has to be. It has to be given the priority at the national level,
at our annual budget, at larger scale.[...]| will not say that the political party doesn’t know about it, they

are giving it the priority but not at that optimum level where it has to be.” [Livestock6]

Catalysts to raising awareness
Antimicrobial resistance (AMR) and COVID-19 have both pushed One Health awareness for policymakers up

the agenda:

‘One thing that has led to some increase in One Health, broadly speaking, is AMR, the issue of
antimicrobial resistance, so that’s where I've worked very closely with the community and also scientists,
researchers, policy people[...]trying to find ways to mitigate it in Nepal from a policy point of view. So that
has led to an enhanced awareness of One Health and also zoonotic diseases. The One Health perspective
has come across|[...]COVID was very bad for us in many ways but COVID actually helped enhance our

understanding of One Health and zoonotic diseases.’ [Health10]

When outbreaks occur, stakeholders take a pragmatic view and tend to collaborate in a reactive manner to

address the acute issue, but otherwise One Health is not prioritised:
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‘Co-ordination in Nepal is just based on need, unless we need them we don’t communicate[...]So if there
is nothing, if there is no outbreak going on, no zoonotic diseases are coming in the community, so, in that

case, we hardly co-ordinate.’ [Health14]

Pathway 2: Organisational development, implementation, and sectoral integration

Themes under Pathway 2 addressed: (i) power relations and multi-sectoral collaboration; (ii) collaboration

with international partners; (iii) capacity building; and (iv) community engagement.

Power relations and multi-sectoral collaboration
The many stakeholders that must be represented in an effective One Health approach, and the implicit power
relations, were discussed as a barrier to effective policy formation and collaboration by a cross-section of

participants:

‘The majority of the people, they understand the importance of having the good connection in animal
health and human health domains, but there are certain people who have different ideologies. They want

to work in silos. So that's actually giving it a disconnect.’” [Health8]

Siloing was mentioned again by one animal health professional, who used the inaction on Nipah virus to
illustrate an issue with animal and human health staff working together, suggesting that the human health
sector saw any potential investigation of the presence of Nipah virus as being ‘their’ responsibility and others

as encroaching on their territory, yet nothing was done by them either:

‘We had some kind of discussions with the public health sector. And we also discussed about doing some
surveillance kind of thing in bats. But there was this kind of issue of encroachment. And actually, we

discontinued it. We ended up deciding nothing.” [Livestock1]

Another participant suggested that this siloing and lack of sectoral integration means that some diseases are
neglected as there is not enough funding to cover everything and duplication of effort leads to both sectors

spending money that could be more effectively pooled:

‘The interdisciplinary research culture is not established in Nepal. And the people are working in
silos[...]for example, veterinarians, they are working very independently and not collaborating with clinical
or medical researchers. Same with the environmentalists. So | think the first gap is the intersectionality

and that's why these diseases are neglected.’ [Health2]
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Another issue is the under-development of the environmental sector in Nepal, which is perceived as having

little capacity to focus on One Health:

‘For the environmental health, that’s the Department of Environment. But those people are not much
interested on it. They are almost at the primitive stage, just trying to establish something with
laboratories, so that they can work on One Health. So for the time being, it is difficult to find the expert.’

[Livestock4]

Despite the invisibility of the environmental or wildlife sector, as perceived by some participants, others

recognised the significance of this sector for addressing risk of zoonotic disease:

‘In Nepal the barrier between humans and wild animals is reducing, because the buffer zones are getting
less and less, and with jungle there’s always the chance that we will be more in contact with animals and

therefore we will be subject to, as of now, not-exposed viruses.” [Health10]

Many participants detailed difficult relationships between human, animal and wildlife health practitioners as

preventing effective collaboration:

‘When we talk One Health mostly the animal health people are interested but very difficult for human
health to be convinced that it is your job too. Physicians, surgeons will not spare their time for that so that

compartmentalisation has to be broken.’ [Health11]

‘It’s not like we cannot collaborate with them but the problem is it’s very difficult to collaborate even with

human and even with wildlife[...]Jwe don’t get good results.” [Livestock3]

‘The Department of Livestock Services are doing something, the Department of Health Services are doing

something, but they are not cross-fertilising, they are not connected.” [Health8]

Attempts to design a control strategy for rabies illustrated the division between the animal and human health

sectors, according to one animal health participant:

‘The One Health Strategy was one of the biggest achievements that animal health sector needed. For
rabies, rabies control. Just 1 year ago, we were in a meeting with the WHO, OIE, animal health and human
health people. And human health people were just not interested in control or investing in rabies. But

rabies has a big burden. Even they don't like to diagnose, it's difficult for them to diagnose.’ [Livestock4]
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The situation was described as one in which partners need to feel equal: this is not the case, and so working

together is not a possibility because one group feels (or is perceived to be) inferior to the other:

‘Any [approach to] zoonotic disease requires both of the entities to be in a similar position, equal. Because
we have learned from the past, because there is a kind of inferiority and superiority kind of things are
there, and we have heard it often[...]I'm doing it for the betterment of people, betterment of animal,

betterment of environment. So for that both the parties should be in a win-win position.’ [Health9]

This tension was demonstrated clearly during the COVID-19 pandemic, when animal health facilities were

key to the health system response but staff were not credited with any role:

‘Animal health has not received proper attention[...]Jwhen the COVID came in, the public health in Nepal,
they just had a single laboratory in the country that could diagnose COVID[...]people realised that animal
health side had those kinds of labs throughout the country. They had the BSL2 level set-up and all of our
laboratories were used by the public health sector for COVID diagnosis|...]they didn’t spell out that it was

from the veterinary lab, and we had to raise our voices, that you have to mention it.” [Livestock1]

One animal health participant suggested that stakeholders may feel threatened by working with others who
may have a better understanding of an issue than they do, and so prefer to work in silos in which they feel

secure in their knowledge and experience:

‘Not just politics, but also kind of depends on what level of knowledge you have, what kind of attitude
you have, if you regard the other profession as proficient or not, if you think it's actually needed or not, |
think so that's kind of a problem. And when we talk about different professions, | would say that we love
not having people from other professions in our comfort zone[...]l see that happening in Nepal, in many

places.’ [Livestock1]

Lack of leadership was discussed, with participants suggesting that the government was not taking a leading

role and so the sectors involved had nobody to follow:

‘Lack of coordination from the government side, like policymakers, there are no joint committees to look

at this topic from a whole systems role, discipline, multidisciplinary approach, although there are different

committees in different ministries, but not like that integrates all.” [Health2]
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‘For this kind of research, the government, they should have some plan, systematic plan]...]Jthey have to
give us some directionl...]if they start from their side it would be easy for us. But that thing is missing,

that’s why we are not having One Health projects.’ [Livestock3]

One animal health participant stated that there are problems but also recognised that this is a universal issue

and not specific to Nepal:

‘Whenever we work for the One Health approach, there is always some ego type of problem everywhere
[laughing], everyone wants to be ‘I know everything, | want to be at the top, I’'m responsible for this, if
this is to go forward this has to be me’, or something like that is always therel...]it's human nature,
everyone wants to be at the supreme level or everyone wants to coordinate it their way. | think this is a

problem everywhere.’ [Livestock6]

When necessary, different sectors do work together, including at governmental levels. A human health
worker stated that there was a good working relationship among different government departments and

external agencies:

‘We have linked up with Department of Health Services, Department of Livestock Management, also to
some extent Nepal Agricultural Research Council, and Agriculture Ministry[...Imy colleagues who are
working on One Health as their focus have to do so, but as an organisation we make sure we have good

linkages with all these ministries so the work gets done.’ [Health10]

Another discussed the effects that personalities can have on trying to present a united front to deal with

potential zoonotic disease outbreaks, but was overall positive:

‘If you look at COVID, here's the perfect system, where human and animal health are working togetherl...]if
the persons are very compatible with each other, then very coherent working environment is created. But
sometimes if the people, their tuning doesn't match, then in this case, there is no
communication|[...Jcompared to the past, now we're progressing in the right direction in terms of human-

animal interactions, and then One Health approach, and lots of areas we are working together.” [Livestock2]

Collaboration with international partners

Many participants discussed positively how they collaborate with international partners, with some working
as consultants in these organisations alongside their primary roles. There was a feeling that One Health as a
concept was being pushed forward by these collaborations, as financing is provided by international

organisations who are then, to an extent, in control of thematic programming:
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‘When there is a project funded from UK, the USAID, World Bank, we are more focused on that. During
2012 or 2013 there was a zoonoses control project. So there are lots of awareness workshops for the

policymakers, technicians, even veterinarians, even human medicos.’ [Livestock4]

‘There's this Fleming Fund in Nepal. And it has been doing quite a great job, | would say. So it supports

both the public health and animal sector.’ [Livestock1]

International collaborations can bring other pressures, as once external funding from the partner
organisations is removed, projects are often closed due to lack of further financial support. One participant
had another view on how international funding can drive the agenda, allowing funders to prioritise certain

diseases or healthcare issues, which may not be as relevant to Nepal as to other countries:

‘When | had just entered into public health, at that time HIV was given so much priority because a
lot of funding came to HIV and sexual and reproductive health, right, and the maternal health side.
But when the funding opportunities are less the funding switches from one disease to another

disease, then the priorities also become different’. [Health12]

Another participant had a poignant comment to make on how this international funding affected priorities
in his country, with politicians and international NGO staff perhaps enjoying discussing programming in
expensive hotels, but translating this to the village level, and actually implementing healthcare provision that

is relevant to local communities is not so straightforward:

‘Because our health priorities are to some extent driven by international development partners, we
could not take our health activities from 5-star hotel to village. Most of our public health activities
remain in the 5-star hotel to talk, and it is our duty to bring them to the real field, that is the challenge
lying in front of us who are working in public health. You can quote me, how to bring public health

from 5-star hotel to the village [laughing].’ [Health11]

Governmental support is key to effective collaboration with international organisations, even if it does not

provide any funding:

‘We [a Nepali healthcare NGO] work closely with the government, because every work we do is very
difficult to do without government support. We need people to go in the field and for that we need a
support letter, which is provided by the Nepal government, different agencies. And we tend to work with

funding from, for example, let’s say WHO or USAID or other international organisations][...]We don’t get
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funding from the government per se, but we do use government help and support networks in order to

facilitate the work.” [Health10]

Capacity building
Insufficient human resources and diagnostic equipment, lack of facilities in remote areas, and ‘brain drain’
were all discussed by participants as affecting healthcare, with some relating this specifically to effects on

surveillance and prevention of infectious disease outbreaks:

‘The diagnostic capacity was exposed due to COVID-19 because there were no sophisticated laboratory
facilities. So, we can assume that there is a lack in infrastructure, lack in training, lack in equipment,
diagnostics|...]there is not much focus on building the capacity of health workers, building the capacity of
the system to deal with outbreaks]...]Jthere is a national public health laboratory at the central level, but
it cannot manage, it has limited human resource capacity to do the diagnostics. It cannot diagnose all the
outbreaks|...]at the community level, at the local level, the health posts, or the primary health centres or

the district hospitals, they do not have that capacity to diagnose or to detect the outbreaks.’ [Health3]

‘We train many people, but brain drain is a big issue. The person who are well qualified and get trained

and experience they shift to the NGO or then to foreign country.’ [Health7]

There was a perceived rural-urban dichotomy, with human and animal health workers preferring to work in
urban areas with better facilities and transport infrastructure. Arranging training for rural workers is also
more difficult, with potential participants unable to travel to bigger cities for events, which impacts on

provision of awareness programmes in communities:

‘In the urban areas | think most of the health workers are trained, but in the rural areas the training might
be lacking[...]They basically prefer to go into the urban setting, so those who do not get an opportunity in
the urban setting are most often travelling to the rural setting and it’s quite difficult to organise the
training, it’s quite difficult for them to participate in the training, organised at federal or provincial level.’

[Health13]

‘What is actually happening in our country is that well-educated veterinarians are there but due to the
lack of facilities of government they are not working properly. And there is also limitation of
transportation and that’s why the government must focus on providing facilities so that they can be

actively involved in awareness raising programmes in rural areas.’ [Livestock5]

Community engagement
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Some participants had experience of involvement with community engagement programmes, usually led by
NGOs, and suggested that, in general, community members were keen to take part, despite their apparent
lack of understanding of the issues. One participant discussed visiting a poultry farm and talking to workers
there, who, although keen to learn, had little comprehension of hygiene practices or how these could prevent
transmission of avian influenza (Health2). Other participants discussed the lack of community involvement
in earlier stages of design and implementation of projects, while others made a point of stating that this was

part of their process:

‘They do a lot of consultation workshops and stakeholder workshops, but maybe they do it after the
project is approved, or maybe they just want to go, once funding is approved, they just want to go to the
community or they have already gone there. They don’t do stakeholder workshops, or they don't involve
the community members, they don’t involve them during the writing phase. So this is what | learned. The

community engagement, enrollment is lacking in the project cycle.” [Health2]

‘We work with the community in designing health interventions, and evaluating the effectiveness of these
interventions|...]Jwe generally want to make sure that the community has trust in us[...]we somehow on-

board the people who have influence at the community level.” [Health13]

Involving local community members, especially leaders to create trust and a sense of ownership, was

identified as important by an animal health participant:

‘We have to do something like meeting local people, local leaders, first we have to make them aware. If
we just go to the community, we will get nothing. Because we have to convince someone who is the leader
there. So we have to train them. Whenever | have the opportunity to organise some programmes, | focus
on the mayors, the leaders there, the politicians, in the community. | just try to convince them first and

then they will support the programme.’ [Livestock4]

Pathway 3: Data, evidence, education, and knowledge exchange

The theme under Pathway 3 was lack of zoonotic disease data, from either surveillance or research, that

could inform a One Health approach in Nepal.

Lack of zoonotic disease data
Participants from all sectors noted the significant lack of data on zoonotic disease in Nepal, and stated that
this hinders awareness, advocacy, planning and prioritisation of these diseases. Without data it is impossible

to convince politicians and policymakers that these issues should be addressed:
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‘The first thing is the data management for the zoonotic diseases. Because we have the cases, but we do

not know about these things.’ [Livestock6]

‘We don't have that information, what is the real state of zoonotic diseases in Nepal? What are the
diseases we need to fight?[...]Zoonotics, infectious diseases, the notification is very poor. In humans but |

should say also in animal, because we had a meeting but they said we don't have data.’ [Health6]

Lack of data (or data sharing) was seen as an impediment to working toward a more holistic, One Health

approach:

‘There are so many issues where we need the studies to confirm, like in case of the human there is more
research, so we have more robust evidence, but in case of animal health or the zoonotic disease, there
are very few. So, we need to increase the communication between the human health sector, animal health
sector and environmental health sectors to address those diseases in a holistic approach, because only

one sector alone, either the animal or the human health, cannot address this problem.” [Health7]

This is a vicious circle: without funding there is no research or data, but without research (and the resultant

data) there is no governmental funding:

‘That's still where we are, still failing to convince the policymakers. So this is very important. That's why
we're still not getting funding, because I'm just sitting and I'm not telling them, they're not funding

sufficient money for to do the research.” [Health1]

One participant suggested that clinicians do not want to share available data with researchers within Nepal,
although they are happy to present their work outside the country, so little progress is made and this results

in stakeholders not being made fully aware of the need for funding or more collaboration:

‘Although this part of the world has the high prevalence, high burden of neglected tropical diseases and
zoonotic diseases, some rare cases is being reported to international societies|...]but the data is not
presented, not disseminated inside, it's going outside. Researchers, they are constantly looking for those
data, even samples to test. And they are using it for their own academic practice, but the local researchers
and clinicians who own this data and have the knowledge of these things, they really don't want to come
up and discuss with the stakeholders in Nepal[...]When | approached them, they are hesitant to

collaborate.’ [Health2]

DISCUSSION
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This study examined issues around operationalising the One Health approach in Nepal, through the
perspectives of policymakers and practitioners focused on animal or human health. We were not successful
in identifying people who are focused primarily on the environmental or wildlife component of One Health
in Nepal, although some participants stated that they had worked on projects with a minor involvement in
this sector. During snowballing, when asked to provide names of people working in the environmental,
ecological or other relevant sectors, participants were unable to do so. This finding is not specific to this
study, as other authors have noted that the environmental sector is generally under-represented in
approaches to One Health [286]. Despite this, the discussions were rich and full of information, and many
participants were positive about the potential for the national One Health strategy in the country, within
contextual limitations. Similar barriers and enablers to progress, e.g., intersectoral politics, prominence of
human healthcare professionals, lack of comprehension of the One Health concept at policy-implementation
level, were discussed by representatives of both sectors, which suggests that there is a space for negotiation
and compromise that could feed into a workable and effective pathway to implementing a One Health

approach.

National One Health strategies, taking into account as many human, animal and environmental health factors
as possible, are essential if countries are to successfully manage outbreaks of zoonotic disease [10]. Design
and implementation of these strategies is complex, especially in countries that must factor in issues such as
poor comprehension at all levels of the causes and effects of zoonotic disease, fragmented health systems
with poor surveillance mechanisms, lack of resources, and absence of multi-sectoral working [28]. This was
reflected in interviews, with participants discussing lack of interest by policymakers, lack of data to inform
policies and programmes, and budgetary constraints not allowing a coherent, unified One health approach
in the country. However, adopting tailored, effective strategies could have a positive effect on the health and

economic security of communities everywhere [287].

The recent JEE examining Nepal’s core capacities gave the country a score of 2 out of 5 for surveillance and
response to zoonotic disease, and recommended enabling reporting and data-sharing between One Health
stakeholders [39]. The report acknowledged the work already done in Nepal on a One Health strategy, but
stated that mechanisms to allow animal and human health personnel to work together to investigate and
respond to outbreaks of zoonotic disease, and to share information that might prevent such outbreaks, need
to be developed [39]. This was underlined by participants in our study, who commented on the lack of

collaboration between sectors.

As stated in the recent Lancet One Health series, and underlined in these interviews, it is essential that One
Health strategies involve communication, coordination, technical support, and are informed by community

participation [33]. A key issue is leadership, who ‘owns’ these projects and initiatives? One possibility is to
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rotate leadership between animal, human and environmental sectors, although this may, particularly at first,
be complicated and involve much diplomacy and discussion, and ownership is complicated by the number of
actors, and power dynamics between these actors, that must be involved. Siloing of the different sectors was
discussed by study participants, as was ‘encroachment’ of one sector upon what is perceived as another’s
territory. This lack of cross-sector collaboration has been reported elsewhere, and is complicated by the
traditional focus on addressing single diseases (often as they occur as an outbreak) rather than as an attempt
to address disease more holistically [288]. In Nepal, this was exemplified by the discussion of the response
to COVID-19, with animal health laboratories used by human health personnel as diagnostic laboratories, but
with no recognition of the animal health sector contribution. Other researchers have found similar issues in
Nigeria, Tanzania and Uganda, and suggest that a focus away from pandemics, and on to endemic or
neglected diseases that have more significance in the specific context, will encourage adoption of a One

Health approach and increased intersectoral collaboration [289].

Pathway 1 of the OHHLEP theory of change is focused on policy and governance issues, which were reflected
in our findings. Comprehension of the issues at governmental level and the resulting effects on political will
was a strong theme in many interviews. It is essential that policymakers understand the importance of a One
Health approach, but even if they do the resource constraints, including lack of infrastructure, data and
staffing capacity, may prevent effective implementation. Without sufficient data clarifying what should be a
priority, and where, a One Health approach to tackling zoonotic disease is not feasible, as policymakers and
NGOs focus on issues with clear and measurable targets and deliverables, which makes securing funding

easier.

The current public health situation in Nepal may be too fragmented to allow a consistent and workable One
Health approach, with three tiers of government financing (federal, state and local), funding from NGOs for
specific programmes, and many different types of actors who should be consulted (e.g., healthcare
professionals, traditional healers, community health volunteers, community members). However, there is a
clear will to make this happen, both at policymaker and practitioner levels, and this needs to be taken
advantage of. Ensuring that Nepali professionals have ownership of any One Health response is complicated
by the fact that much funding comes from international donors and the government is widely perceived as
not having enough information (e.g., data on prevalence/incidence of zoonotic disease) to make prioritising
funding for programming or allocating staff focused on zoonotic disease a sensible idea. This lack of
prioritisation needs to be addressed, but is complicated by the lack of data that can be shown to government

officials to convince them of the necessity of doing so.

Non-governmental organisations, government and other stakeholders need to work together to put into

place the infrastructure necessary for an effective and sustainable One Health approach [260]. This is context-
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dependent and needs to account for disease burden, available capacity, political will, economics and
behavioural drivers. It is essential that environmental organisations are fully involved [260] although, as we
found, these organisations may be far less involved in policy formation or implementation than those from
the human and animal health sectors. A recent study found that only 60% of One Health networks identified
involved stakeholders from human health, animal health, and environmental sectors, and only 28% discussed
issues around wildlife health [260]. Participants in this study discussed the lack of partners from the wildlife
and forestry sectors, with a clear understanding of their importance, as due to habitat encroachment wild
animals are coming into contact with both domesticated animals and humans in more rural areas, which
could lead to virus spillover in some communities. Strengthening One Health governance, globally and
nationally, includes involving the environmental and wildlife sectors in operationalising solutions to One
Health issues; working with social scientists and communities, to be as inclusive as possible; and building

capacity through collaboration [290].

In terms of political will, the government was perceived by many as listening to the experts and doing its best
to address issues around zoonotic and infectious disease, with the incorporation of technical working groups
involving all three sectors. However, participants also recognised that Nepal is a resource-constrained
country and healthcare in general is underfunded, with little extant data on zoonotic disease, resulting in a
lack of awareness at governmental levels of the importance of the issues. Financing for health may instead
be channelled toward something more tangible that has immediate results, for example, eye health camps,
where numbers of patients helped can be easily recorded, which is especially important when there is a lack

of political continuity, with politicians changing roles frequently.

Pathway 2 of the OHHLEP theory of change relates to the importance of collaboration and cooperation
between sectors, and between healthcare professionals and community members [280]. Ensuring that
representatives of animal, human and environmental health are included in any coordinated approach, with
the concomitant issues around different power relations and ways of working, was discussed as a barrier to
effective policy formation and collaboration by participants. Despite stakeholders knowing that working
together is necessary to construct and implement an effective one Health strategy, this is not everyday
practice. They may feel uncomfortable sharing ideas, data and work (especially in what is a relatively new
field to many people). Participants suggested that stakeholders do collaborate when necessitated by
outbreaks but otherwise One Health is not a priority. However, this could be because little data on the disease
landscape in Nepal exist, and so there is little evidence to suggest that zoonotic disease, with the potential
exception of rabies, is an issue. In addition, it may be that the concept of One Health itself is not well defined,
and so there is little understanding of what form a co-operative One Health approach should actually take.
As one of the participants stated, high-level stakeholders such as politicians have little understanding of the

concept, and this is reflected in a lack of co-operation by human and animal healthcare professionals who
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are involved in providing healthcare in communities. Consensus around what One Health actually means has
taken time to develop, but possibly, with the incorporation of the OHHLEP, a coherent vision is finally

beginning to be realised.

In neighbouring India, development of a One Health approach to infectious disease policy was stimulated by
the emergence of HPAI and Ebola Virus Disease [291]. Contingency plans and standard operating procedures
were instituted for avian influenza, and successfully eliminated the virus from most of the country. However,
as Chatterjee and colleagues discuss, the resulting intersectoral collaborations, and the National Health Policy
of 2015, were more reactive than proactive, and culminated in duplication of effort, as all sectors attempted
to address disease threats using their own, existing systems, rather than working together. For example, the
Ministry of Health and the Indian Council for Agricultural Research separately began their own zoonotic
disease centres, while there are already 300 bodies in the country, spread across different ministries and
sectors, which are involved in various zoonotic research projects [291]. Hitziger et al analysed
implementation of 15 One Health initiatives across Africa, Asia and Europe to identify what makes
approaches successful [292]. They concluded that the more successful initiatives engaged external
stakeholders, shared data willingly, included diverse competencies, and addressed power distributions and
conflict resolution from the beginning. Acknowledgement that initiatives are iterative and mutable, and
evaluating processes as a learning opportunity, was important to success of the approach [292]. The
participants in our study identified lack of inter-sectoral collaboration, sharing of data, and difficult power
relations as issues preventing a One Health approach that might begin to address absence of surveillance
data and research within Nepal. Recognising these gaps is a starting point around which to build policy that

might effectively address zoonotic disease risk in Nepal.

If sectors were better integrated, with less perceived siloing, resources could be pooled and issues more
effectively addressed. However, this is not easy to achieve: as one participant stated, there is a tendency for
one sector to feel (and be perceived as) inferior to another, and so a more pragmatic approach is necessary,
one in which people need to identify as One Health practitioners rather than as specifically focusing on animal
or human health, to work together and find a more holistic solution to issues that affect humans, animals
and the environment. The WHO has recently instigated National Bridging Workshops, in an attempt to
address lack of collaboration between the different sectors involved in One Health. The website states that
these workshops are to bring together animal and human health representatives, with other sectors (wildlife,
environment, police, media) also involved. A key output is a Strengths, Weaknesses, Opportunities and
Threats analysis for co-ordination between the animal and human health sectors, with the aim to improve
prevention, detection and response to zoonotic disease [293]. Although including representatives of other
sectors, this initiative’s main focus is on animal and human health connections, with a stated objective ‘to

analyse and improve the collaboration between the two sectors in the prevention, detection and response
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to zoonotic diseases and other health events at the animal-human interface’ [293]. Including representatives
of other sectors is a step in the right direction to multisectoral collaboration, recognising the importance of
a more holistic approach to increasing capacity to detect and address zoonotic disease globally. This type of
approach is being taken in Nepal, with a National Bridging Workshop in the pipeline that will hopefully begin
to devote effort to bringing different stakeholders together to discuss what can realistically be done in the
country to promote collaboration between these sectors. As encroachment on wildlife habitat and
concomitant exposure of humans to potentially infected animals is a key route of disease spread, it is pivotal
that representatives of the environmental, ecosystem and wildlife management sectors are also included in
these workshops, to ensure that a more holistic plan is developed, with formation of workable solutions that

can realistically be implemented in the country.

Strengthening the evidence base and gathering data on incidence of zoonotic disease in Nepal is a key facet
of Pathway 3 [280]. The issues highlighted by study participants underscore the necessity of the One Health
approach in medical education, emphasising the importance of creating and sharing data between academics
and clinicians, and ensuring that practitioners are cognisant of the opportunities and benefits of the approach
[294]. In a review of the benefits of One Health approaches on health security, Zinsstag and colleagues
suggest that the focus needs to be on investing in preventing disease risk, education and awareness, and

understanding disease drivers, rather than dealing with acute issues after an outbreak [33].

Other key stakeholders in any One Health approach to addressing threats from zoonotic disease are
communities living in affected areas. Health professionals need to work with communities to implement
coherent research and practice [28, 260]. Community members are experts in their own context, and we
found that they are potentially more likely to be aware of zoonotic disease as a result of the COVID-19
pandemic (see Chapter 5). Both human and animal health participants discussed their interactions with
communities, and underlined the importance of involving community members in design and
implementation of programmes that would directly affect them. Two participants, who had run projects
involving community members and taking direction from community leaders, stated that this increased trust
and ownership. This is likely to lead to a more effective implementation as issues that community members
have identified themselves as important are addressed. Including communities in the design, implementation
and evaluation of One Health approaches is necessary not just ethically, but also as a means of ensuring
interventions are contextually appropriate and therefore more likely to be effective. Communities hold a
wealth of relevant knowledge and best placed to know what will and will not work, and why (not). Zoonotic
diseases, both emerging and endemic, are likely to have a disproportionate impact on people living in under-
resourced areas, with a lack of data on disease incidence and impact compounding the lack of accessible
options for diagnosis and treatment [295]. The recent JEE report on Nepal states that there is currently no

mechanism for marginalised and vulnerable populations in the country to feedback to healthcare staff on
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their requirements, and that this needs to be rectified using a more holistic and inclusive approach [39].
Promoting available interventions such as vaccination of humans and animals may decrease the severity of
economic and health effects experienced in communities, especially those less able to access healthcare
efficiently. Working with communities and developing an understanding of their context is also a way of

beginning to address issues around equity [296].

Limitations

Several limitations should be considered. First, as the network of animal and human health practitioners and
policymakers in Nepal is relatively small and tightly connected, some participants may not have wanted to
discuss various aspects of One Health, as they may have been concerned about making themselves
identifiable from their statements and opinions, especially when discussing their personal experiences. Some
participants, particularly those employed by the government, may not have felt comfortable discussing issues
that they perceived as politically sensitive. To address this we reassured them that we would not include any
information that could identify them. However, this is a sensitive subject and it is possible that participants
were not as open as they might have wanted to be. Second, we were unable to find participants who
identified themselves as solely representing the environmental sector, although two participants stated that
they were involved in this sector as well as the animal or human health sectors. With these caveats, we
believe that the opinions of the participants contribute to a way forward for an effective One Health approach

to researching and implementing infectious disease control in Nepal.

Conclusion

Existing connections between animal and human health professionals should be strengthened, and links with
environmental sector representatives created, potentially through multisectoral workshops that take place
around the country and involve representatives at all levels of policymaking, from ministers to community
healthcare practitioners to community members, to provide a strong network that can be leveraged for
effective future collaboration. Although there has been progress on a One Health strategy in Nepal, much
work remains to be done: research on the burden of zoonoses to inform advocacy, planning and
prioritisation; identifying secure funding for research to produce relevant data; strengthening existing links,
such as that being created with the National Bridging Workshop initiative. Communities must be recognised
as key stakeholders in any One Health approach and their input on what is relevant to them in their context

should be incorporated into all initiatives.

168



6.3  Chapter summary

This chapter concludes the three findings papers. In it | examined barriers and enablers to a coherent One
Health approach that might effectively address issues around zoonotic disease in Nepal, and how
communities might participate in the design and implementation of any interventions aimed at decreasing

the threat that these diseases may pose to them.
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Chapter 7: Discussion

In this thesis | focused on community concerns and priorities related to zoonotic disease, awareness of these
diseases, and mitigatory practices people use or potentially could use to prevent or mitigate zoonotic risks.
The analysis has provided insights into how communities, healthcare practitioners, and policymakers think
about these issues, and how this might feed into attempts to co-produce research and interventions focused
on zoonotic disease. The theoretical underpinning of critical realism informed study conceptualisation,
implementation, and analysis, and allowed for interpretation of how contextual factors might influence
causal mechanisms, events and understandings [74, 122, 131, 132, 134]. Having a diverse body of data, from
interviews, FGDs and unstructured observations, meant that | was able to converge findings across these
methods and check that codes and themes were valid, were appropriate and made sense. Using an example
from Chapter 4, focused on awareness: data = transcripts, observations and photographs; codes = experience
of disease, perceptions of rabies, livestock and disease, and sources of information; and themes = disease
awareness, and beliefs and behaviours. | judged that these codes and themes made intrinsic sense and were

appropriate to the context, and were therefore likely to be valid [134].

In this chapter | review and synthesise the key findings across the scoping review and three primary research
chapters. | then detail the implications these findings have for a One Health approach to practice around
zoonotic disease research and intervention implementation in Nepal, describing the conceptual framework
informed by this analysis, and discussing findings with respect to the theory of fundamental causes (and what
my research can add to this theory). Finally, | discuss the limitations of the work, and conclude with personal

reflections on my PhD journey over the last 4 years.

7.1  Summary of findings
The scoping review in Chapter 3, which was conducted to inform the rest of the study, including the topic

guide for the interviews and FGDs, identified various behavioural, cultural and environmental factors that
may drive zoonotic disease risk in the Indian subcontinent. Most of the primary sources included in the review
addressed drivers of rabies, Nipah virus disease and leptospirosis. Potential drivers included lack of
awareness, cultural practices such as use of traditional medicines, and lack of hygienic behaviours (e.g.,
handwashing, use of protective clothing). We concluded that although behaviour change is essential to
preventing spillover events from animals to humans, increasing community members’ knowledge and
awareness alone is unlikely to be sufficient to successfully enact this change. Further research, using
interdisciplinary and participatory methods, will improve understanding of risks and risk perceptions, and
pinpoint how people might already be addressing risk in their communities, and thus help in co-designing

context-specific, relevant interventions.
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Chapter 4 aimed to characterise the contextual factors and mechanisms driving awareness (or otherwise) of
risk factors, prevention and treatment of zoonotic diseases in selected communities in Nepal. | generated
two major themes: disease awareness (sub-themes: experience of disease; perceptions of rabies; livestock
and disease; sources of information), and beliefs and behaviours (sub-themes: traditional medicine use;
bushmeat consumption; hygiene practices). Participants were aware of diseases that they perceived might
affect their family or livelihood (e.g., rabies, avian influenza) or that they had experienced themselves. This
was especially true of rabies, with most participants able to discuss how the disease is transmitted, and
actions that should be taken pre- and post-bite. Information on disease in general was usually spread
informally, between networks of friends and family members, with little experience of organised
programming by governmental or other bodies. Use of traditional medicine was widespread, although there
was some discussion around whether this was an anachronism, with some participants seeing this behaviour
as pragmatic, as accessing traditional healers is often easier (and cheaper) than visiting health posts.
Consumption of bushmeat was seen as something that ‘others’ do, although some participants stated that
bushmeat could be medicinal, and others dichotomising ‘clean’ and ‘dirty’ rodents. Hygiene practices were
perceived as necessary to remove dirt, but this was not usually linked explicitly to illness. | concluded that
understanding the contextual factors at work with(in) communities, through discussion with community
members and health professionals, is essential to unpicking the complexities around behaviours that might

increase disease risk, especially in communities that lack resources to mitigate these threats.

In Chapter 5 | addressed issues around working with communities to co-produce research and interventions
in Nepal. This chapter reports the findings of the photovoice component of the project, using this to identify
how zoonotic diseases and their control are perceived and enacted: what people do, why, how this differed
in the past or could be improved in future. | generated four overarching themes: i) existing mitigatory
practices, ii) cultural factors, iii) experience of community programmes, and iv) community priorities and co-
production. | found that community participants, despite strong opinions and desire to participate in disease
control interventions, had experienced little or no attempt by intervention organisers to engage them in
design, implementation, evaluation, or accountability. Most had no experience of programmes at all.
Discussions with participants highlighted the significance of working in ‘local’ languages, understanding and
respecting religio-cultural realities, relating initiatives to lived experience, and ensuring that local leaders and
respected community members are involved. | concluded that meaningful co-production requires
recognising communities — through legitimate leadership/representation - as the experts and equal partners

who can ‘work alongside’ at all stages of any intervention or piece of research.

In Chapter 6 | discussed findings with relevance to a One Health approach to responding to emerging
infectious disease in Nepal, in the context of intersectoral collaboration between human, animal and

environmental health professionals. My analysis of the healthcare practitioner and policymakers interviews
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closely mapped onto the three One Health High-Level Expert Panel (OHHLEP) pathways [280], with
participants discussing themes such as One Health as a concept and opportunity; policy and politics;
financing; and catalysts to raising awareness (Pathway 1); power relations and multi-sectoral collaboration;
capacity building; community engagement; and collaboration with international partners (Pathway 2); and
lack of data and research on zoonotic disease that could inform a One Health approach in Nepal (Pathway 3).
The government was perceived as generally supportive, endorsing a One Health plan with the incorporation
of technical working groups involving all three sectors. However, participants also recognised that healthcare
in general is underfunded, with little data on zoonotic disease, resulting in a lack of awareness at
governmental levels of the importance of the issues. Many participants were positive about the potential for
the One Health approach in Nepal, although recognising the context-dependent barriers (e.g., complexities
of the federal system) to implementation of any strategy. Existing connections between animal and human
health professionals must be strengthened, and links with environmental sector representatives created,
potentially through country-wide, multisectoral workshops involving representatives at all levels of
policymaking, from ministers to community healthcare practitioners to community members, to provide a
strong network that can be leveraged for effective future collaboration. Although there has been progress
on a One Health strategy in Nepal, much work remains to be done: research on the burden of zoonoses to
inform advocacy, planning and prioritisation; identifying secure funding for research to produce relevant

data; strengthening existing links, such as that being created with the National Bridging Workshop initiative.

Together, these chapters demonstrate the importance of having a community-centred approach to research
and interventions designed to make people safer, incorporating human, animal and environmental health,
while considering key contextual factors such as religion and culture (e.g., unwillingness to kill pest rodents,
use of traditional rather than allopathic medicine, belief in spirits and deities that are responsible for causing,

and healing, illness).

7.2  Fundamental Cause Theory and the conceptual framework
As described in the Introduction (Chapter 1) Fundamental Cause Theory highlights the importance of

contextualising factors around disease risk [103, 104]. This theory, while important and useful, focuses
primarily on the contextualisation of social and socio-economic factors (e.g., social support and socio-
economic status), rather than more subtle, implicit, harder-to-explain factors such as individual perceptions,
power relations, and religious and cultural beliefs [297]. Community priorities may well be different to those
anticipated by researchers or healthcare professionals. Communities may be used to living with illness or
disease and not perceive this as a priority or a reason to seek treatment, and may have different explanations
for illness [60]. This insight highlights the central importance of consulting and working with communities

rather than implementing practices or policies that may be irrelevant to the community in question.

172



Noppert and colleagues expand the theory by discussing how an individual’s social environment can affect
their risk of disease by increasing both likelihood of exposure to pathogens and susceptibility to infection
[297]. For example, people with fewer resources (temporal and financial), living in over-crowded settlements,
may be less able both to use appropriate mitigatory practices to avoid infection, and to access effective
preventive or curative healthcare [297]. They suggest that the emphasis must be moved from individual
responsibility to an examination of why some people are at greater risk, taking into account structural factors
such as lack of access to healthcare and poverty. Working with communities and developing an
understanding of their context is one avenue to beginning to also address issues around sufficient access to

resources [296].

Through discussions with community members, healthcare practitioners and policymakers, attempting to
clarify their priorities, my research demonstrated the importance of these individual and structural factors,
but also supports the centrality of trying to see through a ‘community lens’, involving less concrete, more
subtle factors such as perceptions, beliefs and understandings of the community in which the research or
intervention is situated. Examples of these from the interviews include religious beliefs resulting in an
unwillingness to trap and kill rodent pests, reluctance to discuss issues such as bushmeat consumption, and
the perception of rabies as something that ‘powerful’ men could not possibly catch from an infected animal.
In my research | involved communities directly, discussing with them what members think might lead to
exposure to risk, and what they can do about these issues to try and prevent illness, while recognising that
risks are dynamic and malleable, and not always avoidable. For example, living with rodents or other
ubiquitous pest animals, drinking polluted water as it is all that is accessible, eating bushmeat as it is freely
available, are examples of factors that some communities experience on a daily basis, and need to be
considered when we look at WHY people are at risk [103, 104]. This will allow the design of mitigatory
interventions that take into account issues around the inability to avoid certain risk factors, without which
these interventions are unlikely to be effective. Involving communities in identifying which implicit factors
might lead to exposure to zoonotic disease risk, and why, rather than focusing solely on behaviours, may help
to promote efficacy of research and interventions [103, 104]. This fits well with the ‘experiences, events and
causal mechanisms’ that inform a critical realist analysis [74, 97]: experiences include feelings and
perceptions, events are what we experience, and causal mechanisms are what lead to or cause events.

Multiple causal mechanisms may be at work, as we can see below in Figure 1.

Findings from the interviews, focus groups, observations and photovoice helped me generate an overarching

conceptual framework that presents factors influencing zoonotic disease risk in communities in Nepal (Figure

1).
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Figure 1: Conceptual framework: Factors influencing zoonotic disease risk in communities in Nepal

Systemic/structural factors
Poor education provision
Poverty/economic vulnerability
Lack of access to resources
Iiteracy

Lack of healthcare provision
Federal system

Lack of consistent governance
Lack of political will

Urbanisation

Overcrowding

Climate change

Lack of consultation with communities
Lack of civil society organisations
Lack of financing/funding

Lack of data

Lack of surveillance programmes
Shared water sources

Lack of inter-sectoral co-operation

Individual factors

MNon-use of mitigatory practices
Occupational exposure

Hygiene practices

Bushmeat consumption

Proximity to animals

Lack of coordination within communities
Lack of recognition/experience of (diagnosed) disease
Love for domestic animals/livestock

Lack of trust in government

Encroachment on wildlife habitat

Belief in fate, karma and the will of the gods

Community lens: perceptions, beliefs, and understanding
Religious beliefs: 'People who believe in Buddha do not allow to kill the rats as it is considered a sin.” “We haven't applied any measures. We worship Lord Shiva and do not believe in killing rats.’

Outcomes

Exposure to vectors

Exposure to infection

Lack of prophylaxis

Lack of treatment

Under-reporting of potential events
Lack of acceptability of programmes
Lack of ownership of programmes
Lack of power and agency

Fatalism (unwillingness to change practices)
Lack of healthcare-seeking behaviours
Reactive not proactive actions

Belief in traditional medicine: ‘People believe that there are certain spirits around the city and people sometimes get caught by them. The person then can suffer from stomach-ache or headache. And
once you have made offering to these spirits it goes away.”

I have got bitten by dog. | went to a shaman. | alse took a ball of mud with me to show the bitten part. He then blew in it." "Also, if snake bites you there is a different type of stone they use for the
wound.” These stones are still available but no one uses them as the shaman has already died|...]These stones suck all the poison.”

Reluctance to question accepted beliefs: ‘Rats have been around us since a long time, we also see them in the field but we have never fallen sick. Do they really transmit disease?”

It won't happen to me: ‘the rabid dog bit him. Whenever every villager told him to get vaccinated, he just said "how could that dog get rabies? | am so powerful, | won't get rabies.” His wife was telling us
this[...]Jthe uncle died.”

Urban legend: 'My father-in-law was bitten by a dog and did not get vaccinated due to which he started salivating, also he would start barking and digging.’

I rear animals responsibly: '[Cattle] may transmit disease but | have reared them and they are healthy and | don’t think they would transmit disease.’

Differentiating ‘them” and “us”: ‘| ate a snake but | never eat rats[...]We don't eat rats, we don't eat bats also. But you know in Tharu community they eat rats [laughing].”

Cultural practices: 'So usually in the rice field we used to do manually and it's like a festival for us and we enjoy a lot in the mud, and we play like Holi. It's like a celebration.”

Pragmatism: ‘Usually they work barefoot [in paddy]. It's more | think comfortable for them without those things.”
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This framework has four main sections: the systemic and structural (upstream) factors, the individual
(downstream) factors, the likely outcomes, and the community context — the lens through which the

upstream and downstream factors must be filtered for the outcomes to appear logical and coherent.

One relevant example from the study is the non-use of protective gear when planting paddy: upstream factor
— there is a lack of access to resources (e.g., gloves, boots and face masks); downstream factors — paddy
farmers are occupationally exposed and do not use mitigatory practices; outcome: workers are exposed to
potential pathogens (e.g., leptospirosis) and have an increased likelihood of becoming infected with the
illness. Unsurprisingly, financial (upstream) aspects were mentioned during interviews: if participants did get
sick they have no choice but to carry on, not having the time or financial resources to be ill, otherwise there
will not be any rice to eat. There is no money to pay for a healthcare appointment. They do not have the time
to travel to a health post that might not be open, to get a prescription that pharmacies might not be able to

fill, or to find out that they have an illness that they cannot treat.

However, when the community lens or perspective is added into this formula, we can see that the upstream
and downstream factors are too simplistic to allow a clear understanding. Participants discussed many
reasons behind the lack of personal protective equipment, including the lack of perceived importance of this
protective gear, they have never seen the need to use it, they have never been sick from any disease they
perceive as related to paddy planting, it is easier to plant paddy in bare feet as they can grip the soil, and
wearing gloves makes the fine movements necessary for planting too difficult. Paddy planting day (Asar
Pandhra) is an annual festival in the Nepali calendar: every generation of a family is involved and once the
planting is done, people enjoy throwing each other into, and rolling around in, the mud. Each family sends at
least one representative to help with planting, and songs and dances are performed to encourage a good
harvest. People living in urban areas, who may not directly participate in the planting, will eat dahi and chiura

(curd/yoghurt and beaten rice) during the day, as these foods are traditionally eaten during the festival.

A second example that informed the framework is the use of traditional medicine, which was discussed
frequently during the interviews. An upstream factor for this use could be lack of healthcare provision: some
participants perceived traditional medicine use as pragmatic, as access to it can be easier and cheaper than
visiting health posts, which may be under-staffed or closed; downstream factors — lack of trust in
government: some participants perceived government as not doing anything to help them in their daily lives,
and so may not trust healthcare provided by the government; outcome: lack of (effective?) treatment or

prophylaxis; increased likelihood of becoming infected or infecting others.

Again, when we include community perspectives, we can see that the upstream and downstream factors are

too simplistic. Traditional medicine practitioners are often widely respected elders within communities and
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will understand the context of local illness; generations of families have used this type of medicine and have
by definition lived to carry on their lineage; traditional medicine may be perceived as more effective or
holding more meaning than allopathic medicine (although this could result from a lack of availability of these
medicines). One participant, when gently probed for their opinion, explained that traditional medicines are
sometimes more effective than allopathic treatment and so they will visit a traditional healer before trying
other options. A study in 2020 examining barriers to treatment for people with tuberculosis in Nepal found
that, when unwell, people visited traditional healers and only attended healthcare centres if their health did
not improve [234]. The researchers stated that this practice was related to an inherent belief that sickness is
a result of karma, and therefore a reflection of behaviours in past lives — and so there is little that can be
done to prevent such sickness in the present. Paudel and colleagues, researching the relationship between
perinatal mortality and morbidity and fatalism in mountain regions of Nepal, suggest that communities
perceived perinatal deaths in three ways: as a natural occurrence; as related to the actions of gods and
goddesses; and as related to karma, fate and destiny [235]. They believe that traditional medicine
practitioners are chosen by gods and can prevent or alleviate pain or illness. Paudel et al conclude that,
without taking lay beliefs and knowledge (e.g., cultural and religious beliefs) into account, medical
interventions will not work to prevent perinatal deaths (or other health issues). They suggest that healthcare
staff should collaborate with practitioners of traditional medicine and community religious leaders, and that
these traditional beliefs and values must be incorporated into any policy for it to be effective [235]. This
suggestion is supported by the findings of this PhD on the importance of the community lens. As one
participant stated, if you get caught by a spirit (and therefore become ill) you must make an offering to get
better. Work on incorporating these healers into the healthcare system has already begun in Nepal (see

Section 7.3.1 below).

These examples highlight the importance of considering disparate cultural and religious beliefs, especially in
a country such as Nepal which, in the 2021 census, included 142 castes and ethnicities, 10 religions and 124
languages [298]. As some of the photographs taken by participants in this project demonstrated, people may
prefer to live with the disadvantages of, for example, synanthropic rodents (which may carry disease), rather
than transgress their religious beliefs by killing them. Research on addressing rodent pests in Madagascar
found that taboos can affect mitigatory measures: use of predators (owls and snakes) to control rodents was
unacceptable in the local community as these animals are perceived as related to witchcraft [263]. When
practices like rodent consumption are complicated by association with cultural practices and beliefs, we can
begin to see the necessity of unpicking drivers of behaviours that may, on the surface, appear
incomprehensible or even irresponsible. Other factors may include pride: the dichotomy evident in some
interviews, between people who did and did not eat rodents, may have also been caused in part by the
perception that people who eat rodents are by definition poor and so people who don’t eat them are rich

enough to either buy meat or to rear livestock to eat. Contextually, the communities believed to eat rodents
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in Nepal are often perceived as having low literacy or being poor or badly educated (or all three) and so the
dichotomy becomes easier to understand, as people distance themselves (and their group) from these
negative attributes. This ‘othering’, where we dissociate ourselves from behaviours which we may feel are
anachronistic or potentially harmful [228], was exemplified by a participant in the informal settlement, who
was of Tharu ethnicity (widely believed by participants to consume rodents), but who told us that although

western Tharu might eat rats, she, an eastern Tharu would not.

Chhaupadi, a practice indirectly related to risk of infectious disease, illustrates the complex links that exist
between cultural and religious beliefs and behaviours in Nepal, and demonstrates the complex nature of
attempting to influence ingrained cultural practices [299, 300]. Chhaupadi is a monthly seclusion of women
in huts during their menstrual period, and also post-partum, when they are deemed to be impure and
unclean, and unable to share food or lodging with their families. Many women have died from exposure,
suffocation due to poorly ventilated huts, or snakebites during their seclusion. In one study, 84% of 221
adolescent girls included in the study practised chhaupadi, and this was more likely if they were aged 15-17,
or if their mother was illiterate [300]. The practice is officially illegal, and anyone who forces a woman or girl
to stay in these huts can, theoretically, be arrested and fined [300]. However, women and their families and
communities appear to be more concerned with punishment from the gods than punishment from the
authorities, and one male interviewee stated that NGOs are trying to destroy the local culture by encouraging
women not to participate in the practice [299]. Women who do not conform are stigmatised, and are
believed to bring misfortune to their families [300]. Some communities have begun to address the issue
themselves, offering financial rewards for women who do not go into seclusion, while the government is
running awareness programmes and curtailing economic support for villages that still practise chhaupadi
[299]. One international NGO has worked with community leaders to raise awareness of the negative effects
of the practice and stated some success, including a reduction in serious incidents during chhaupadi, but they
concluded that some local (male) leaders use these traditional practices to maintain their power and status
in the community, making it difficult to challenge the behaviour [301]. Overall, chhaupadi is an informative
example of a practice that is deeply engrained in cultural and religious beliefs, and overturning this tradition

without co-operation from communities and local governments will be difficult [300].

Without incorporation of the community lens, providing an insight into the more complex, context-specific
reasons why people behave as they do, we cannot begin to address behaviour change to reduce zoonotic
disease risk. The significance of the community lens has been demonstrated in many other contexts and
communities, and for other health issues and practices: for example, in the west African Ebola Virus Disease
outbreak in 2014-2016 [60, 253, 254, 259], H5N1 in Thailand [70, 71], for agro-pastoralists in South Africa
[262], bushmeat consumption and human-wildlife interactions [24, 72], women’s health in Laos [236], and

HIV/AIDS programmes in Mozambique [237-239]. This is why involving communities in any healthcare
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programme or research agenda is so essential: promoting community ownership of an intervention or

research is likely to increase both effectiveness and value-for-money.

7.3 Implications for co-production of research and interventions with communities
Community engagement and co-production of healthcare initiatives and research should have at least two

aims: improving health outcomes for individuals and communities, and empowerment, working with
communities to enable greater control over this aspect of their lives [255]. Co-producing healthcare aims to
ensure that communities have (at least some) ownership of the design and implementation of any related
intervention, that it is relevant to them, and, in an ideal world, should allow them to hold health providers
accountable [69, 90]. Arnstein described engagement as a continuum, ranging from an ‘empty ritual’ to ‘real’
power [256]. This idea was developed further by Popay, who saw informing and increasing awareness as the
least powerful type of engagement, whereas community control, with the aim of enabling communities to

‘define their own needs and solutions’ and providing support for them to do so, is the most powerful [257].

In the communities included in this research, all participants, with the exception of one older lady, evinced
interest in zoonotic disease: what it is, what they could do to prevent it in their households and communities,
what significance it held for them, and were enthusiastic to learn more. For many, this was the first time they
had heard of the concept of animal to human transmission of illness. Although this interest could be
perceived as a politeness, as not wanting to show a lack of respect to someone who had come into their
community to talk to them about this, most participants appeared genuinely enthusiastic to discuss relevant
issues. Many told us that they had never been asked for their opinions on anything related to this subject
before. After some explanation, those participants asked to take photographs took the camera with

enthusiasm and provided us with excellent images portraying their ideas and concerns.

So what can the conceptual framework, in conjunction with the findings from this PhD, tell us about how to

do co-production with(in) communities?

7.3.1 Promoting trust through inclusion of prominent community members
The importance of ensuring that trusted and respected local leaders such as village heads and female

community health volunteers (FCHVs), who are likely to have an inherent understanding of relevant cultural
mores and be trusted by the community, are involved in any project from the inception was discussed by
community members and healthcare practitioners during interviews. A rapid realist review of healthcare
services and community engagement found that fostering a comfortable and trusting environment
effectively facilitated engagement and citizens’ input [302]. Researchers achieved this by ensuring that
meetings and activities were held at a time and place convenient for participants, language was simple, and

working with community leaders to try and ensure that all materials and activities used with ethnic minority
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groups were sensitive to culture and beliefs [302]. Research in other contexts has demonstrated the
centrality of trust in working with communities, for example during the 2014 west Africa Ebola outbreak
[271]. Involving local community members in disseminating information on how to protect against the
disease resulted in better adherence to observing safe burial practices and reducing number of interactions.
Trust can also be built by actively working to build relationships, for example, researchers sharing food with
participants or taking part in local festivals, demonstrating that shared practices and understandings do exist
[3] and that maybe the groups are not so ‘alien’ to each other. In my case, my half-Nepali surname appeared
to win the trust of some participants, perhaps making me appear less foreign and as someone who had an

understanding of Nepali cultural practices (at least to an extent).

FCHVs represent a substantial healthcare resource in Nepal, with approximately 50,000 of these women
across the country [303]. Volunteers are often the sole link between rural communities and health facilities
[265], and communities may be more receptive to messaging coming from these groups, as they are known
to communities and widely respected and trusted. FCHVs are selected by mothers’ groups, themselves
formed to discuss health issues, and are trained on maternal and child healthcare and basic health promotion
for 18 days. This training has been demonstrated effective at allowing FCHVs to deliver basic maternity care
in rural areas of Nepal [267]. Working with women’s groups and FCHVs increased acceptance of
contraception [268] and improved perinatal care in rural areas of Nepal [266]. Findings from a systematic
review suggest that peer-led delivery of programmes consistently fostered more effective engagement with
communities [255]. In this PhD, participants in Mustang discussed their local community women’s group,
which has assumed responsibility for addressing issues around community dogs. These groups could work
with FCHVs already in the community, to design a context-specific initiative, run by and for local people, that
does not rely on government-led programmes or funding. Women-led groups were effective in areas as
diverse as agricultural development in west Bengal, India [275] and increasing female household agency in

Nepal [276].

Liverani and colleagues discuss the significance of lay health workers (village health volunteers) in Laos —
these volunteers receive basic healthcare training and are then involved in health promotion, patient referral,
and treatment of common and minor illnesses. Local stakeholders interviewed suggested that these
volunteers should be fluent in both Lao and the language of their own ethnic group, should be representative
of their community, and that more female volunteers should be involved, as many women prefer to discuss
health problems with other women [236]. In addition, using existing experience and structures, such as that
provided by CHVs, may increase communities’ receptiveness to healthcare messages. This has been
demonstrated for maternal and newborn health, and for diseases such as AIDS and tuberculosis, in different
regions [251]. Community participants must have opportunities to help direct the entire research and

implementation process and ensure it is appropriate to their needs, while having a safe space in which to
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discuss any issues and their potential solutions [270]. One study found that women volunteered as it gave
them a sense of empowerment, and an opportunity to do work that they perceived (rightly) as important
[267]. The experience and understanding of these volunteers could theoretically be leveraged to work with

communities to co-produce research and initiatives on other aspects of healthcare.

There are obvious disadvantages and limitations to a system that uses FCHVs extensively, including the fact
that they are volunteers and so any initiative that depends on them and their goodwill may be precarious
[265]. They may also perceive themselves (and be perceived) as inferior to more qualified healthcare workers
[304]. Coupled with this is the potential for exploitation, as FCHVs often work alongside, and work similar
hours to, salaried health workers. In 2023, a systematic review of 112 studies from 19 countries found that
59% of unsalaried community healthcare volunteers experienced labour exploitation, and almost one-fifth
of these workers had to work for more than 40 hours every week to meet their assigned responsibilities
[305]. However, another study found that a feeling of moral duty, the pride that volunteers felt, and the
respect gained in their community through their role, helped prevent volunteer attrition [306]. As volunteers
are almost always female, this imbalance may reinforce accepted gender roles and disparities, and increase
inequalities, especially within communities that may be traditional and unaccepting of female empowerment

[263, 267].

Respecting and working with traditional medicine practitioners, who are often consulted before allopathic
healthcare representatives, was discussed at the Alma-Ata conference on primary health care in 1978, with
the meeting report stating that ‘indigenous practitioners can become important allies in organizing efforts to
improve the health of the community’ [307]. Traditional healers are not formally recognised as legitimate
health practitioners in Nepal, although their integration into the primary healthcare system in the country is
currently being discussed at governmental level [308]. These healers are trusted and respected community
members, sharing a culture, and are consulted on emotional, spiritual and psychosocial problems, as well as
physical illnesses [308]. Reflecting our findings, one study found that 85% of people living in rural areas of
Nepal visit traditional healers before any others, partly as a result of proximity and ease of access, but also
as a result of being more culturally accessible than allopathic practitioners may be [309]. Taken together, this
suggests that this group of people, who are already present in the community, are a key target for

incorporation into public healthcare provision.

Traditional healers have been incorporated into allopathic healthcare provision in countries as diverse as
Mozambique [237-239], Ghana, Mexico and Bangladesh [241], and Ethiopia [240]. To use HIV/AIDS as an
example, Audet and colleagues, working in Mozambique, discuss the involvement of traditional healers in
relevant programmes. Healers are trained to refer patients to allopathic services for HIV testing and other

issues, using a pictorial form that depicts symptoms of maternal, paediatric and adult conditions that are
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commonly seen in the region and that require referral to a healthcare facility [237, 239]. Sessions aimed at
increasing symptom identification resulted in increased awareness of malaria, TB and HIV symptoms and
treatment, and increased referral rates. However, fewer than 4% of patients referred to allopathic
practitioners were tested, suggesting that clinicians often ignored the healers’ potential diagnoses or
recommendations for testing [237, 239]. The authors suggest that formal roles in the healthcare system must
be agreed for traditional healers, and that pictorial referral forms should be used, as healers often have low
literacy or have little schooling; clinicians should be encouraged to work with healers; and patients need to
recognise the complementarity of the two systems [237]. In a trial in which people with a recent HIV diagnosis
were given access to traditional healers, patients reported receiving home-based, psychosocial and
educational support from the healers, who also participated in directly observing patients taking their
medications, resulting in increased adherence to treatment [238]. Reflecting this success, in Nepal training
of traditional healers on transmission and prevention of HIV resulted in significant improvement in healers’
knowledge of these issues, facilitating the provision of culturally acceptable education to local communities,
and reducing the perceived stigma around HIV/AIDS [242]. This is particularly important in Nepal, where
discussing sex and condoms is often not culturally acceptable in some areas [242]. Taken together, these
studies suggest that traditional healers could be used to deliver initiatives around zoonoses in Nepal, possibly
providing communities with culturally acceptable and contextually relevant advice on what (and what not)
to do when they feel unwell in specific situations, for example, when their domestic animals are ill or they
have been bitten by an animal. The importance of these healers was evident in this PhD, as most people

visited them before (or instead of) consulting an allopathic practitioner, as discussed above.

7.3.2 Inclusion of local languages

A review examining community-focused responses to the COVID-19 pandemic suggests that use of local
languages can promote inclusion of marginalised groups, encouraging people to feel confident expressing
their opinions and participate in planning and administration of healthcare programmes [269]. This was also
demonstrated in a scoping review of health system evaluations in conflict-affected countries [310], and in
research with highly vulnerable participants in Syria [311]. In this PhD, participants highlighted the
importance of media and interventions being presented in languages that they can understand easily,
increasing trust between themselves and people coming into their community. We conducted the FGD in
Bhaktapur in both Nepali and Newari, as, although all participants were fluent in both languages, some
participants felt better able to discuss their views in the language which they identified as their ‘own’, rather
than in Nepali. If able to use their own language when consulting health professionals, participants may use
words to explain or understand concepts that they cannot easily communicate in another language, reducing
likelihood of misunderstandings and, potentially, misdiagnosis and incorrect treatment [312]. A study on use
of local languages to describe women’s health conditions in South Africa found that participants who were

able to discuss their health issues in their own indigenous language received more effective treatment more
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quickly than those who were not [313]. Setting aside practicalities like this, having to communicate with
health professionals in a language not usually spoken may reinforce power imbalances that are already
present as a result of the health professional probably being better educated and not from the patient’s
locality [312]. Other research demonstrates that maintaining and using indigenous language has a positive

effect on health, and can improve quality of care [314, 315].

7.3.3 Use different media
Theatre and drama have been demonstrated as useful conduits for disseminating information, especially for

underserved or low-literacy communities [243, 316]. In Africa, drama workshops and community theatre
have incorporated experiences relevant to the context, using local languages, to propagate and reinforce
health messages around HIV and related stigma. Mbizvo states the necessity of clarifying and analysing any
barriers that the audience consider might prevent them changing behaviours, through debate and role play
[243]. She describes a campaign leveraging the influence of mothers’ clubs to work with young people to
promote safe sexual behaviours, which has been successful in allowing people to discuss this contentious in
a safe space, and to think through potential solutions to problems for themselves, in a non-didactic way

[243].

Drama has also been used as a means of community engagement in rural Cambodia in communities that are
predominately poorly educated and have low literacy [316]. The performance, using funny caricatures, music
and dance, focused on increasing awareness of the importance of using bednets and repellents to prevent
malaria transmission. Interviews with both healthcare staff and villagers demonstrated the efficacy of this
type of engagement. Villagers stated that they were entertained and that this was their preference for

engagement, and they would attend similar performances in the future [316].

These findings are especially interesting given the opinions of the participants living in the informal
settlement in Kathmandu. With no prompting, three of the four participants enthusiastically, and separately,
discussed the drama session run by a non-governmental organisation (NGO) in their settlement. They had
actively enjoyed these sessions, partly because it demonstrated that someone was interested in their
welfare, and that this was not a government initiative. Two of the three participants had very little schooling
and stated that they had low literacy. The third had some education and learned English through listening to

the radio, another medium that might be useful for health promotion.

The PREDICT project, supported by the United States Agency for International Development, is focused on
detecting, preventing and controlling infectious disease risk in people and animals globally, and incorporates
social scientists in an effort to identify and examine behaviours in communities at human-animal-
environment interface judged high risk for virus emergence [244]. The team found that people who reported
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hunting bats were mostly adult men, and were more likely than other people to report influenza-like illness
in the preceding year. Most respondents in rural areas (and some in urban sites) reported eating raw meat,
or animals that had been sick or were found dead, and so were likely to be at risk of disease. Local leaders
from all countries involved in the research recommended a picture book format that could be easily
understood by community members. The result was a book, ‘Living safely with bats’, which includes simple
text and graphics, illustrating the importance of bats to ecosystems, the threat they may pose as a disease
vector, and how people can safely live with bats in their environment [245]. A community leader presents
the book’s content, discussing each image with the audience and their responses to them. The book has now
been disseminated in local language in over 20 countries in Asia and Africa, although no efficacy study has

been conducted [246].

Taken together, these findings suggest that an effective awareness campaign might benefit from audience
participation or role-playing elements, so participants can place themselves into the situation and imagine
what they would do and feel. This may make health education more inclusive and more effective, especially

in under-served communities with little to no easy geographical or financial access to healthcare.

7.3.4 Be realistic and pragmatic about resources
Being realistic about the financial and human resources available to communities and governments to enable

them to co-produce research and interventions is key to ensuring that these have the best chance of
succeeding, and also to help prevent over-promising and under-delivering. As Agyepong and colleagues
discuss, without secure human and financial resources governments are unlikely to prioritise capacity
strengthening or provide core funding to allow co-production of health research and interventions [277]. A
pragmatic acceptance of the need to respect other perspectives and forms of knowledge (for example, the
belief in the efficacy of traditional medicine), commitment to working together to achieve a solution, and
power-sharing and building relationships between different groups is central to the process of co-production
[69]. This is difficult to do, especially when resources are unavailable and partners are unwilling to question

or change the existing power dynamics [252].

In a 2020 review on co-production and One Health research, Barnett and colleagues discuss the implications
for both researchers and participants of doing this type of research [61]. They state that epidemiological
research around zoonotic disease tends to be didactic and focused on behaviour change, which places the
focus centrally on the population in question, and so interventions informed by this are unlikely to be
effective as they ignore social, cultural and economic factors. This supports the conceptual framework
described in this chapter, in that it underlines the need to have a more holistic understanding. They also

discuss the fact that co-production and joint decision-making can be challenging, involving a substantial
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investment of time and potentially uncomfortable discussions around power, different roles, and rigour

versus relevance [61].

As one participant in this PhD pointed out, other structural issues will affect community responses to co-
production initiatives — people might want to attend programmes but are not necessarily able to afford the
time or money to do so. If the closest health post is 4 hours’ walk away, and there is no pharmacy to make
up a prescription that is unaffordable, people are unlikely to spend time and energy attending programmes,
even if they have been consulted on the content. Being honest about how effective an intervention might be
is essential to manage community expectations, as interventions and research alone, without structural
change, are unlikely to have a significant effect on other aspects of community life, such as poverty and lack
of access to resources [263]. The success of these initiatives should be measured by communities themselves,
in sessions convened for people to give their feedback: did communities find initiatives useful, what worked,

what did not work, and why not.

7.4 Implications for a One Health approach to addressing zoonotic disease risk in Nepal
Discussions with policymakers and healthcare practitioners pointed up the potential for an integrated One

Health approach to addressing zoonotic disease risk in communities in Nepal, as well as identifying issues
that might complicate such an effort. Such an approach is especially challenging in resource-poor countries,
encompassing a lack of comprehension of zoonotic disease at community and governmental levels,
fragmented health systems with poor surveillance mechanisms, lack of financial and human capacity, and
siloed working, with little connection between human, animal and environmental sectors [28, 33]. | was
unable to identify people who considered themselves to be representing exclusively the environmental
sector in Nepal, although two participants were involved in environmental health projects. This gap in
knowledge and expertise (and lack of connection between the three pillars of One Health this implies) is
significant (and has been found elsewhere [260, 286, 288]) because of the evidence implicating climate
change, deforestation and land use change in spillover of zoonotic diseases such as Ebola and Nipah [10, 35,
317-319]. One illustrative example of why it may be difficult to involve representatives of the environment
or ecological sector in a coherent One Health approach in Nepal is encapsulated by the experience of a vocal
advocate for animal conservation and prevention of wildlife trafficking in Nepal, Kumar Paudel. Paudel
recently took the Nepali government to court in an attempt to force them to create a list of people who
possess a registered licence to own wildlife parts (e.g., tiger pelts) — doing so without a licence is, in theory,
illegal in Nepal. During the trial, a recurring theme was the right of Nepali people to practise their culture —
wildlife parts have religious and cultural significance in some areas of the country. After a 5-year battle, which
involved threats of arrest from an official of the environment ministry, Paudel won. The government must
create a register, and confiscate any wildlife parts that are illegally owned [320]. This case demonstrates the

extremes people may have to go to, to force change, and highlights tensions between government and
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advocates who are trying to protect wildlife and related cultural practices. As human encroachment on
wildlife habitat is one potential avenue for spread of zoonotic disease [15, 16, 227, 284], involving these types

of stakeholders is key to any comprehensive One Health approach.

Many participants saw the potential of a One Health approach to health in Nepal, and all evinced enthusiasm
about collaborating on projects in the future. One positive aspect was that human and animal healthcare
representatives are already closely networked, with participants often referring to others, sometimes in
different geographical regions of the country or with different roles. This is encouraging, as it suggests that
this existing network might be leveraged to work together more closely to implement a realistic approach in
the future. Although some cross-sectoral research and initiatives have been implemented in Nepal,
participants did discuss issues around power imbalances, with human healthcare representatives widely
perceived as being more involved and consulted more often by the government, which has been noted
elsewhere [321]. One of the potential barriers to a concerted approach was lack of comprehension by
policymakers, partly as a result of a lack of data on zoonotic disease in general, which means that persuading
them of the importance of these diseases is difficult. Resource constraints, including lack of infrastructure
and staffing capacity, mean that finance for health may be channelled toward projects likely to give
immediate results (and win votes). Coupled with the general underfunding of the health sector in Nepal, this

is a large barrier to overcome, but some participants were optimistic that it could be done.

In terms of interactions with communities in Nepal, healthcare professional participants stated that there
was little to no awareness of zoonotic diseases, with the exception of disease that affects people directly: for
example, rabies in community dogs, avian influenza in backyard chickens, and COVID-19, which was targeted
with a large information campaign in the country. Approximately half of this group of participants had
experience co-ordinating or taking part in community programmes, and reported that these were usually
welcomed by local communities and feedback received was generally positive, with participants asking for
more programmes in the future. Communities are key stakeholders in any One Health approach, the experts
in their own context, and should be incorporated into any network that is attempting to address One Health-
related issues [260]. As zoonotic diseases are likely to disproportionately affect communities in under-
resourced areas, it is ethically necessary (as well as likely to increase efficacy) to ensure that these
communities are able to participate in the design, implementation and evaluation of research and initiatives
that are aimed at them [295]. As the recent Joint External Evaluation of Nepal made clear, currently there is
no mechanism for vulnerable or marginalised groups to feed back their views or needs to healthcare staff

[39].

One example of an effective One Health initiative involving co-production with a local community comes

from Bolivia, where the NGO Wildlife Conservation Society partnered with the Takana, an indigenous
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community [322]. The One Health approach used here aimed to improve community-based resource
management, domestic animal health and husbandry practices, and establish a surveillance network for both
domestic and wild animal disease. Benefits for local people included empowerment of the community to
implement culturally sensitive solutions to issues that they identified, increased availability of protein,
reduction in zoonotic disease prevalence, and improved natural resource management [322]. In Rwanda,
community members play a role in risk reduction with respect to zoonotic disease spread, performing
surveillance in their communities and communicating findings to relevant stakeholders. Community health
workers, animal health workers, farmers and park rangers (which is also relevant to the Nepali context, as
the country has many national parks) are all leveraged to act as sentinels. They know what is ‘usual’ in their
community and therefore are able to recognise, for example, unusual numbers of animals dying, which might
signal an incipient outbreak that can then be addressed [323]. The importance of local, contextual knowledge
was demonstrated in our study, as certain mitigatory practices were specific to certain regions or cultures. In
this PhD, Mustang FGD participants discussed using a local, thorny plant to protect their meat from rodent
incursion, a behaviour we had never heard of previously. This reflects the need to treat each community as
a separate entity and tailor potential interventions or activities to the specific context, in an attempt to
encourage community ownership and increase benefit to the local community. This was shown in a
community-based One Health project in South Africa, where a training programme aimed at increasing
disease risk mitigation was specifically designed for local communities of agro-pastoralists. This programme
used local facilitators to run workshops with community members, and resulted in 98% of participants
implementing risk mitigation strategies (e.g., improved animal housing, improved personal hygiene,
improved garbage disposal) during a 3-month follow-up period [262]. These participatory examples illustrate
how working with local communities and applying the One Health concept can lead to multiple positive
outcomes. These examples are relevant to the Nepali context, as there are groups involved in conservation
of wildlife and biodiversity that could work with healthcare providers and members of local communities to
address specific threats from zoonoses, which is particularly relevant in rural areas of Nepal, where many
people have smallholdings and therefore may be more at risk of diseases carried by both domestic and wild

animals.

7.5 Implications for future research

7.5.1 Encouraging community participation using photovoice
The six communities involved in this PhD research were generally enthusiastic about taking part in interviews

and focus groups, despite this having been the first time they had been asked to do this. This was especially
true of those participants who were asked to take photographs, which supports the concept of photovoice
as an effective means of involving people and eliciting their views and opinions in an interesting (and to some,
exciting) way. It allowed participants an opportunity to present their ideas constructively, producing

something they could actually see, not just talking.
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Photovoice has been described as an empowering research method [115, 261] that can offer participants
from marginalised groups a safe way to discuss sensitive or uncomfortable topics [114]. Photovoice may give
participants the opportunity to work with researchers to produce a rich source of information, making clear
the importance of this method to including underserved populations [34]. This was reflected in my
experience in the informal settlement, where a participant produced a photograph which provided key

insights.

While the utility of this method is evident, it is important to consider ethical implications of using photovoice.
Asking people to take photographs may be perceived as a first step toward solving a problem or addressing
an issue, rather than just as a means of eliciting information. It may lead to the photographer assuming
(understandably) that something tangible will be done to help them, and when they realise that this is not
necessarily true, it may cause distress. It is also important to consider that asking people to take photographs
of something that they consider a potential threat or worry may itself be distressing, or may even involve
them exposing themselves to this threat [324, 325]. In a study in the Philippines that used photovoice to
illustrate answers to the question ‘what does malaria mean to you?’, children exposed themselves to

mosquitoes (and were bitten), increasing the risk of contracting malaria in the interest of the study [324].

7.5.2 Strengthening zoonotic disease research and initiatives in Nepal
Throughout this thesis | have acknowledged the structural factors that might complicate a coherent and

effective approach to strengthening research and interventions around zoonotic disease in Nepal, working in
conjunction with local communities to ensure that their priorities are considered. Coupled with these
structural issues is the top-down nature of policymaking, with little consideration of local community
priorities and concerns. As Link and Phelan make clear, policymakers in any country should ensure that any
intervention aimed at individuals involves an analysis of WHY individuals are at risk, rather than just focusing
on simple behaviour change with no research to suggest this might be efficacious in this particular community
[103]. As | found in the literature review for this PhD (Chapter 3), most authors did not address whether
awareness of disease transmission is necessary to change behaviour, or discuss why people may choose not
to change their behaviours, even with this knowledge. This is too simplistic, placing the onus firmly on
individuals rather than looking holistically, and considering which other aspects might be important. As |
suggested in the conceptual framework, it is imperative that researchers and policymakers consider those
factors that are less explicit and potentially more challenging for people not living in those contexts to

understand.

In the future, research should focus on providing evidence to support a coherent approach to working
with(in) communities, involving all One Health stakeholders, identifying community priorities, concerns and
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needs, and what explicit and implicit barriers and enablers to effectively addressing zoonotic disease risk

factors might exist.

7.6 Limitations of the study
| worked with six communities and so the findings, although generally coherent across these communities,

may not be generalisable across what is a country patchworked with different ethnicities, religions, cultures
and belief systems. Some participants were from vulnerable groups, had low literacy, were living in informal
settlements, and were not used to being asked for their views or beliefs. In addition, the process of
interviewing was new to most community participants, who had never been asked their opinions on this or
any other public health topic by researchers or government representatives before. There was a limit to the
number of people who could participate in the photovoice component; however, no one person is ever going

to be representative of an entire community and so selecting enthusiastic participants was pragmatic.

| was asking participants to discuss with me, an outsider, behaviours and practices that they may have
perceived to be sensitive, or taboo, or anachronistic, for example, consuming bushmeat or using traditional
medicine in preference to allopathic medicine. Bushmeat was frequently discussed, but framed as something
that ‘others’ do or did. Reluctance to admit to a certain behaviour may be a function of potential
embarrassment at discussing topics perceived as sensitive [230] (or of course may be a genuine denial of a
practice). This perceived taboo, reflected by participants’ reluctance to discuss it without some gentle
probing, means that it may be challenging to address or even discuss these behaviours, as the first step will

be encouraging people to admit that the phenomenon exists.

| am clearly a different demographic to the participants, which may have affected perceived power relations
and led to people not being as open as they might have liked to be. Some community participants were keen
to make sure that | had not been sent by the government before agreeing to take part. During interviews |
worked to build a rapport with participants, explaining why we were doing what we were doing and
discussing my personal experiences living and working in Nepal, which may have encouraged participants to
share their experiences [278]. This was obviously easier with policymaker and practitioner interviews, as we
had a language in common, a similar level of education and, to an extent, a shared worldview. However, as
described elsewhere in this thesis, participants were in general keen to talk to us and those asked to take

photographs were enthusiastic about doing so.

In terms of healthcare professional and policymaker participants, some, particularly those employed by the
government, may not have felt comfortable discussing issues that they perceived as politically sensitive. The
network of animal and human health professionals in Nepal is relatively tight and well connected and so

some participants may have been concerned that they were making themselves identifiable from their
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statements and opinions, especially when discussing their personal experiences. It is possible that
participants did not feel able to be as open as they would have liked. We were unable to find participants
who identified themselves as solely representing the environmental sector, although two participants stated
that they were involved in this sector as well as the animal or human sectors. Snowballing, which is used
frequently in qualitative studies to identify potential participants, may lead to bias as participants may
recommend people with similar views. | addressed this by creating a diverse seed list, including people
working for the government and those working for NGOs, who may have held different opinions, and

including people who have been vocal both for and against government policy in Nepali media.

Community interviews almost all involved simultaneous translation and some meaning may have been lost
during this process. Concepts in Nepali may differ from those in English, with different nuances and analogies
that may not fully make sense in another language or context. However, everyone (except me) involved in
the interviewing, translation and transcription processes were fluent in both Nepali and English, and had a
good understanding of both cultures, so | believe that concepts described by participants were understood

clearly by all involved.

In an attempt to mitigate the impact of some of these limitations, during the various planning, interviewing,
analysis and writing stages of the study | remained cognisant of positionality, including my own assumptions,
preconceptions, values and motivations for doing the research. More on reflexivity is provided in the section

below.

7.7 Reflections: my PhD journey
During the fieldwork in Nepal | spent at least a short time every evening noting down thoughts and

observations from the day’s activities. | discussed with Hari, my Nepali colleague, how things had gone that
day. As we were staying within the communities, sometimes | talked again briefly with a participant, to
confirm things they had said and also to bounce ideas off them. All this was invaluable in helping me shape

my ideas.

During the entire PhD process | spent time every day for reflections on the project and how | felt about it.
This was an interesting process for me as the participants in this PhD fell into two broad categories:
community members and then the ‘professionals’, animal and human health practitioners, NGO workers,
government staff. Originally | was unenthusiastic about interviewing the second group; | really wanted to
concentrate on the people | perceived as most important, the people living in local communities who had
direct experience of issues around accessing healthcare, accessing knowledge and information about health
that had an impact on their lives, people who were perhaps more likely to experience the illnesses we were

discussing. But as the research progressed | realised that the two halves complemented each other well, and
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they became a coherent whole as | worked more deeply with the transcripts, analysing and reflecting. And
the two groups of interviews fed into each other, so although a more sophisticated analysis was often evident
in the expert interviews, realistically the discussions with this group reflected what people in communities
were telling me. There was a coherence in what people were saying, in the photos they were taking. Many
of the ‘experts’ were one or two generations at most away from the remote, rural areas where their families,
often formally ‘uneducated’ and with low literacy, lived in Nepal. All were likely to return ‘home’ regularly to
participate in religious gatherings or for special occasions, and could identify with what people in

communities were saying.

There was a deep sense of frustration in many of the interviews — people in communities are used to being
ignored by the government and their representatives, and | lost count of the number of times | had to look
away as the realisation that someone wanted to listen to their views hit participants. | will always remember
their kindness as they brought us fizzy drinks and small snacks, apologising for what they perceived as their
inability to organise and explain their thoughts properly. Many community members needed a little
encouragement to speak, to believe that what they were saying was valuable and useful. In a country like
Nepal (and many others) where there is little accountability, where politicians often say one thing and do
another entirely, where people are used to giving officials a small bribe to turn a blind eye to some minor
infraction of the law, accepting that they were able to talk freely without repercussion, that we were
genuinely interested in what they had to contribute, was an eye-opener for many participants. Many of the
experts were tired of fighting: for respect, for funding, for someone to listen to them, for collaboration with
other countries and other institutions. But they all patiently and enthusiastically talked to me, explained

things, discussed. My respect for all the participants grew and grew during the fieldwork.

And reflecting on all this brought back to me, again and again, how inherently privileged anyone choosing to
travel to another part of the world, ‘simply’ to talk to people about their issues with animals, with disease,
with government, is. This has been made especially clear recently, with the COVID-19 pandemic reinforcing
the message that current public health research and practice is inequitable, that it must be decolonised and
re-focused, and that the needs and wishes of people in marginalised communities in all countries can no
longer be ignored [326]. This realisation has been at the front of my mind throughout. During the fieldwork,
a few times people drew aside my Nepali colleague to whisper to him and check that | was REALLY asking
about rat damage, about disease, about their cows. Why should | be interested? Didn’t | have animals in my
country? Couldn’t | just do this work there? Why come to Nepal? And these were really helpful, grounding
questions for me. Another valid point of view — why WAS | doing this? Well, hopefully this thesis goes some
way toward answering that question. And hopefully | can carry on this work, with at least some of the people

in these communities, in the future.
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7.8 Conclusion
To conclude, this PhD contributes to a small body of literature on community priorities, zoonotic disease

threats, and One Health perspectives on working most effectively with(in) communities to address these
threats. The findings illustrate the key importance of acknowledging the multi-dimensional religious, cultural,
educational, financial and social contexts in which people live, and how these influence their beliefs, needs
and priorities. | have demonstrated the utility of both critical realism and participatory approaches
(photovoice) in this type of research. This PhD provides and develops insights to inform the design and
implementation of research and interventions addressing drivers of zoonotic disease risk in conjunction with,

and tailored to, communities in Nepal.

‘We sit in the mud, my friend, and reach for the stars’ Ivan Turgenev, 1862
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Appendices

Appendix 1: Topic guides

Topic Guide for Semi-Structured Interviews: Community members
Demographics and personal information

e Gender

e How old are you?

e Have you been to school? Until what age/grade?

e How many people live in your household? How many adults/children?
e  What type of work do you and other members of your family do?

Human-animal contact

e Do you have any pets? Where do they live?

e Do you have any livestock? Where do these animals live?

e Who takes care of the animals? [probe: do children help?]

e Do you see animals (rats, community dogs, bats) outside or inside your home?

e Do animals ever damage your house?

e Do you see animal urine or faeces inside your house or food storage? If so, where? What do you do if you see this?
e What do you do if these animals come inside your house? [probe: traps, poison]

e Has the community taken action together against pest animals? What happened?

e What would you do if you found a sick or dead animal outside or inside your house?

Biosecurity

e Where do you store your grain and food?

e Do you use covers for your rice/grain storage?

e Where do you get your water from? [probe: tap, standpipe, river, well]

e Do you do anything to the water before you use it to cook or wash with?

e Do you see animals near the water source?

e Do you eat meat in your house? Where does it come from? [probe: do they eat bushmeat?]

e Do people in your community eat wild animals like bats or rats or other animals? Where do these come from?

Health

e What do you do if someone in your house isill?

o  What kinds of illness do your family usually have?

e Does anyone ever go to hospital or the health post? [probe: what symptoms, why/why not, how far?]
e What kind of medicine do you use? [probe: Western, traditional, home remedies]

Environment

e Has there been any change in your local environment over the last few years? [probe: deforestation, building
work, roads]

e Have you noticed weather patterns changing? [probe: hotter, wetter etc]

e Have any of these changes affected you? How?

Awareness

e Did you know that you can catch diseases from animals? Which kinds of disease?
e Do you wash your hands after handling animals?

e Are your animals vaccinated?
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Do your animals get ill? What kind of disease? What do you do if they are ill? [probe: do you see a vet/go to an
animal health shop]

Have you ever heard of a health awareness programme in your community?

If so, did you attend?

What kind of things did they discuss?

Who ran the programme?

Do you think they are useful? Did you enjoy taking part?

Who do you think should run these programmes?

What would you like to know about diseases?

Have you heard anything about these kind of things from your friends/family or newspapers/radio/television?

Topic Guide for Semi-Structured Interviews: Policymakers, Human and Animal Healthcare Professionals
Demographics and personal information

Gender
What is your position in the organisation? Please could you tell me a little about your role?

Awareness

What do you think are the main zoonotic disease risks in your community? Why?

What factors or behaviours do you think increase the risk of these types of disease?

Do you think people in communities in Nepal know about zoonotic disease?

Have you or your organisation ever organised any kind of programme or training about zoonotic disease in a
community? [probe: or any kind of activity like this]

If so, was it successful? Why did it work? What kind of feedback did you get from the community?

What worked and what didn’t during the session?

Do you think these types of initiatives are useful? Why/why not?

Policy

Does the Nepali government have a policy on zoonotic disease?

Which departments/ministries are responsible for this kind of topic?

If so, do you know which diseases are focused on?

Do they mention the role of communities in addressing the issues around zoonotic disease?
Do you know of any iNGOs or NGOs working on this issue in Nepal?

Topic Guide for Focus Group Discussions
Human-animal contact

Do you have any animals (pets or livestock)?

Where do these animals live?

Who takes care of the animals? [probe: do children help?]

Do you see animals (rats, community dogs, bats) outside or inside your home?
What do you do if these animals come inside your house? [probe: traps, poison]

Do you see animal urine or faeces inside your house or food storage? If so, where?
Has the community taken action together against pest animals? What happened?
What would you do if you found a sick or dead animal outside or inside your house?

Biosecurity

Where do you store your grain and food?
Do you use covers for your rice/grain storage?
Where do you get your water from? [probe: tap, standpipe, river, well]
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Do you do anything to the water before you use it to cook or wash with?
Do you see animals near the water source?
Do people in your community eat wild animals like bats or rats? Where do these come from?

Health

What do you do if someone in your house is ill?

What kinds of illness do your family usually have?

Did anyone ever go to hospital? [probe: what symptoms]

Where is your nearest doctor/health post?

How much does it cost to visit the doctor/health post?

What kind of medicine do you use? [probe: Western, traditional, home remedies]

Environment

Has there been any change in your local environment over the last few years? [probe: deforestation, building
work, roads]

Have you noticed weather patterns changing? [probe: hotter, wetter etc]

Have any of these changes affected you? How?

Awareness

Did you know that you can catch diseases from animals? Which kinds of disease?

Do your animals get ill? What kind of disease? What do you do if they are ill? [probe: do you see a vet/go to an
animal health shop]

Have you ever heard of a health awareness programme in your community?

If so, did you attend?

What kind of things did they discuss?

Who ran the programme?

Do you think they are useful?

Who do you think should run these programmes?

What would you like to know about diseases?
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Appendix 2: Photovoice images
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Participant

Image

Description

Bhaktapurd

This participant took me to a grassed area behind her house in
Bhaktapur and took this photo of fruit bats hanging from the trees.
She explained that she was more aware of potential disease risk
threats from bats like this as a result of the COVID-19 pandemic.

This is a still from a video that the participant filmed from a window
of her house, of a rat calmly walking around in the outside area. She
wanted to show me how normal this was: the rat was not scared by
our presence, and the participant was not unnerved by the rat.
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Participant

Chitwan1l

Image

Description

212

This photograph, of a rodent-damaged water bottle, was taken by
the participant, who runs a small roadside shop. Despite the damage
to his stock and indirectly his income, he stated that he did not kill
rodents due to his beliefs: ‘We haven’t applied any measures. We
worship Lord Shiva and do not believe in killing rats.’




Participant

Description

Gulmil

This participant was keen to show us damage done by rodents, and
especially to demonstrate the proximity of these animals to their
food storage. Image 1 shows stored potatoes chewed by rodents.

Image 2 is of holes dug by rodents in their kitchen garden.
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Image 3 shows open storage system of food items, which are easily
accessible by rodents and birds that may fly in.
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Participant Description

This participant was keen to show that the goats
‘live in a shed that is far from the house’ and
therefore not in close proximity to them and their
family.

Gulmi2

‘The rats have been affecting us a lot and | have
been killing 2 to 3 rats a day’. This was a rat hole
just outside the house.
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The participant took a photo of the hole a rat had
made above the bed.

i T --{",i;,zz’ y mﬁ‘ Again, the goats are kept away from the house,
s ; e ) and the pen is clean and well kept.
[
- 27
P b=
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Participant

Description

Kathmandu3

A rat hole in her shop, which faces the heavily polluted river running

This participant, a shop owner in the informal settlement, showed us
her produce, suggesting that it is easy for animals to access this fresh
food.

just outside.




She discussed the damage rodents cause to her stock. She had used
conventional traps in an effort to prevent this damage but the rats
are so large that they were able to drag themselves and the trap out
of the shop. She photographed her homemade rodent trap, which
was made of a piece of round, flat metal covered in lentils and glue.
Once the rats are stuck on the metal she kills them and throws them
in the river that runs beside the settlement.
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Participant

Mustangl

Image

Description

219

The animal pen backing on to the participant’s house, where hens
and rabbits are kept. ‘All of the members in my family help in taking
care of the animals.’




220

The participant wanted to show us her rat trap: ‘Yes, | will show it to
you. The rats are so strong as it collects a lot of grains.” Dead rats are
thrown into the river (see photograph below).

This participant took a photograph of a water course running outside

her home, along a main road and adjacent to her cultivated fields and
animal shelters. She stated that community members throw animal
corpses into this water course, irrespective of how the animal died
(e.g., poison, killed by feral dog, diseased domestic animal). She
recognised the potential importance of this as a literal conduit for
disease risk.

The image has been cropped slightly to protect the participant’s
anonymity, as identifiable houses are present in the background.




Participant

Description

Pokhara7

221

Rodent faeces is present in this grain store (bhakhari) as small black

This participant took a photograph of a rodent trap that he used in
his kitchen. This participant was aware that rats could spread
disease: ‘I usually close all the rat holes inside the house and cover
all the food that we consume. We usually try to control it as the rats
can cause another disease. | usually don’t use poison and use mouse
trap in which we use apple, peanut and pumpkin seed.’

objects. The participant said that the faeces would be removed and
the grain cleaned and eaten as usual.




The food store in the house, with bags of grain.
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Participant
Pokhara8

Description
A bag of grain has been chewed by a rodent, which may be inside the
sack.

This participant showed us his chickens, which have been bitten by
rodents that might be attracted by the easily accessible food.
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This is a gobar (dried cow dung) gas maker in the garden of the house.
Household waste and buffalo excrement is thrown into this stone
receptacle, which is usually covered (although it wasn’t when we

were present). This produces gas that can be used for household
purposes.

‘Rats also are seen a lot that poops around the house, that stinks. |
killed three mouses today and dumped it in the gobar gas pit.’
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Participant

Description

Pokharall

225

This participant took a photograph of the substances used in his
house to control rodents. When asked to explain why he killed
rodents, his response was related to disease, although he may have
been confused on which disease had killed the person: ‘Rats also
transmit rabies. | heard a case when a rat bit an old woman | had
known in the thumb and she did not take good care of it and died
duetoit.’

This goat faeces was lying just outside the entrance to the

participant’s house, on the step up into the house.




The participant’s wife points out the open bhakhari storage for this
grain, which rodents can easily access.
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Participant

Description

Pokhara FGD

This participant was keen to demonstrate her homemade rat traps,
one baited with a potato.

‘We throw the rat away. Some are dead and some are alive in the
trap. | just throw the rats in the road and the eagles take them.’

The ground floor of this participant’s house is the goat shed. The
image has been cropped slightly to protect the participant’s
anonymity, as identifiable buildings are present in the background.
She wanted to show us her closely she lives to her animals.
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