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Abstract
Background Co-production between researchers, service providers, and members of 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 with communities– how ever 
defined– is central to healthcare improvement but engaging with communities and identifying priorities remains 
challenging for disease control professionals. Co-production aims to help ensure community members have some 
control over the design and implementation of any intervention, and greater ownership of processes and outcomes. 
We aimed to identify what would encourage co-production of activities to prevent potential transmission of 
zoonoses.

Methods In this qualitative study, we (British and Nepali researchers) interviewed 73 participants from six 
communities across Nepal, with 10 participating in photovoice. We also interviewed 20 healthcare professionals 
and policymakers, 14 representing human and six representing animal health. We interpreted data using reflexive 
thematic analysis.

Results Thirty-nine people in six communities participated in interviews, with another 34 in 5 focus groups. We 
generated three overarching themes: (i) constrained healthcare-seeking behaviours, (ii) experience of community 
programmes, and (iii) 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 religious and cultural realities, 
relating initiatives to lived experience, and ensuring that local leaders are involved.
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Background
Zoonotic diseases are a rapidly growing threat, epito-
mised by impacts of the COVID-19 pandemic on the 
health and economic status of populations globally [1]. 
With over 60% of infectious diseases in humans caused 
by pathogens shared with domestic or wild animals [2, 
3], sustainable, One Health approaches to communicable 
disease management are paramount. One Health has 
recently been defined as ‘an integrated, unifying approach 
that aims to sustainably balance and optimize the health 
of people, animals, and ecosystems’ [4]. Zoonoses are a 
particular threat in under-resourced countries such as 
Nepal where much of the population, especially in rural 
areas, may have little access to functioning health facili-
ties [5], and depend on livestock-keeping for their live-
lihood, necessitating close human-animal contact that 
could present disease risks [6, 7]. As a lower-middle 
income country with an annual spend of around US$53 
per capita on healthcare [8, 9] there is little scope for 
Nepal to develop advanced surveillance systems to iden-
tify potential infectious disease threats, and there is lit-
tle research detailing burden from these diseases in the 
country.

Finding cost-effective ways 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 imple-
ment interventions, and where, if sufficiently engaged, 
they themselves can play a role in delivery of health out-
comes [10, 11]. Putting people at the centre of any pro-
gramme 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 [10, 12–15]. 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 
[11, 15–17]. Feasibility and recognition of what assets are 
available is central here: there is little point recommend-
ing an expensive or time-consuming ‘solution’ to an issue 

if people can afford neither the time nor the expense 
of these potential solutions [11, 15–17]. Community 
members’ perceptions of what is likely to work may be 
more realistic as they are working with what they have, 
rather than an ideal-world scenario. This was demon-
strated clearly during the Ebola Virus Disease epidemic 
in west Africa in 2013–2016, where the response was, to 
an extent, shaped by the communities affected [18, 19]. 
Taking into account underserved populations, e.g., com-
munity members who have low literacy, or those living 
in informal settlements with limited access to health-
care and frequent contact with synanthropic rodents or 
community dogs [20], is also important, to try and reach 
as many people as possible, and particularly those who 
might be most affected by threats to their health. For the 
purposes of this research, we defined a community as 
‘residents of settlements where health research is con-
ducted, potential study participants, all other residents in 
the immediate locality’ [17].

Community engagement, here defined as ‘the process 
of working collaboratively with and through groups of 
people affiliated by geographic proximity, special inter-
est, or similar situations to address issues affecting the 
well-being of those people’ has a two-fold purpose in 
healthcare provision: (i) to improve the health of indi-
viduals and communities; and (ii) to empower people, 
helping them achieve some control over this facet of their 
life [21, 22]. Co-production in healthcare aims to ensure 
that communities have some control over the design and 
implementation of any intervention, gives them owner-
ship of the process and the outcome, and should allow 
them to hold health providers to account [13, 23]. The 
main aims of community engagement are to enable com-
munities to ‘define their own needs and solutions’, while 
supporting them to do so, to make services more respon-
sive and effective [24], while that of co-production is to 
ensure that potential or actual end-users (e.g., members 
of a particular community) are able to work together with 
service providers (e.g., healthcare professionals, policy-
makers, academics) to produce knowledge and inter-
ventions that are useful, workable, and (cost-)effective 
in the context in which they are used. Co-production, in 
the context of zoonotic disease specifically, has received 
relatively little attention, despite the fact that it has been 

Conclusions Meaningful co-production requires recognising communities– through legitimate leadership/
representation– as expert 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 influential community 
members (community health volunteers, traditional medicine practitioners, women’s group leaders); the use of 
indigenous languages; the acceptability of different media for interventions (theatre, drama); and the need to be 
pragmatic about available resources, to manage the expectations of community members.
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demonstrated to allow identification of disease spillover 
routes, and can help inform disease control strategies 
[6]. A meta-ethnography of participatory health research 
and co-production in Nepal suggests that, although this 
approach is becoming more common in the country, it is 
important to ensure that research and implementation is 
appropriate to the participants, allowing them input into 
design, and addressing issues and mitigation that they 
suggest are most relevant [25].

Lack of evidence on risk factors and drivers that 
increase potential for disease emergence in communi-
ties impedes the design of appropriate mitigatory strate-
gies [26]. Indigenous knowledge and practices are likely 
to be an untapped source of information and people 
may already take preventative actions, even if this is not 
clearly articulated. Active participation may increase 
trust and help ensure that solutions are relevant and con-
text-sensitive [27]. In a recent scoping review on anthro-
pogenic factors that may increase zoonotic disease risk in 
the Indian subcontinent, we concluded that simply pro-
moting community knowledge and awareness will not 
result in behaviour change, and that working with and in 
communities, co-designing both research and implemen-
tation, is key to successful, relevant and context-specific 
interventions [28].

Fundamental Cause Theory, 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 dis-
ease [29, 30]. 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 factors should be contextualised to 
identify why people are at risk of disease. If we do not do 
this, we ignore the many dynamic processes that work on 
these factors to produce disease risk [29, 30]. This theory, 
while important and useful, focuses primarily on the 
contextualisation of social and socio-economic factors, 
rather than more subtle, implicit, harder-to-explain fac-
tors such as individual perceptions, power relations, and 
religious and cultural beliefs [31]. Community and indi-
vidual priorities may well be different to those anticipated 
by researchers or healthcare professionals. Communities 
may be accustomed to living with a disease and not per-
ceive it as a priority or reason to seek treatment, or have 
different explanations for illness [32]. This highlights the 
central importance of working with communities rather 
than implementing practices or policies that may be irrel-
evant to the community in question.

We thus aimed to identify what would encourage com-
munity co-production of activities to prevent poten-
tial transmission of zoonoses, through discussions in 

geographically situated communities and interviews with 
Nepali stakeholders working in human, animal or envi-
ronmental health. Research on this issue is lacking in 
Nepal, particularly qualitative work focusing on the views 
and opinions of participants during the development and 
implementation of interventions. Therefore, the first and 
second author, with input from colleagues in Nepal on 
study design and analysis, initiated this exploratory study. 
Rather than co-producing a piece of research, we first 
had to identify, through discussion with people in the 
communities and sectors involved, what might make this 
process effective in future.

Methods
Study design
We conducted a multimethod, qualitative study, incor-
porating interviews, photovoice, focus group discussions 
(FGDs) and unstructured observations with community 
members, and interviews with health-workers, veterinar-
ians, and policymakers.

The study was informed by critical realism: a philoso-
phy of science combining a realist ontology (the world 
exists independently of us) and subjective epistemol-
ogy (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 
[33–35]. We held a participatory axiology, which recog-
nises the importance of community members and their 
views and experience in addressing issues that affect 
them: here, risk of zoonotic disease. This 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 [33, 34, 36].

Study sites
We selected six sites after discussion with Nepali col-
leagues, including one informal settlement in the Kath-
mandu valley (Fig.  1). Three sites– Kaski (Pokhara; 
second-largest city in Nepal), Kathmandu (national capi-
tal city) and Bhaktapur– are largely urban, while Mustang 
and Gulmi are rural and remote. Chitwan is situated in 
the lowland (Terai) and is a national park where many 
people earn a living from animal-focused tourism, while 
Mustang is mountainous and sparsely populated. Most 
participants identified as Hindu, while others stated that 
they were Buddhist, particularly in Mustang. All partici-
pants spoke fluent Nepali. Many residents of Bhaktapur 
identified as Newar, a distinct group with its own lan-
guage, Newari, as well as Nepali.

Participant sampling and recruitment
The study enrolled both community members and 
healthcare professionals/policymakers working in 
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human, animal or environmental health, to gain knowl-
edge on how both sets of participants define and perceive 
the pertinent issues. We used a combination of typical 
sampling and snowballing [37, 38]. At each site, we aimed 
to enrol six to eight adult participants for individual 
interviews and six to 10 participants for one FGD. This 
sample size was judged sufficient to develop an under-
standing of the views, opinions and experiences of par-
ticipants, but was open to adjustment (e.g., if we were not 
collecting informative data) [38]. We contacted a local 
healthcare worker (if available) and asked them to sug-
gest potential participants. If a healthcare worker was not 
available, we identified a prominent community member, 
for example a member of a community group (e.g., a local 
women’s group) or a teacher, and asked them to suggest 
participants. ADB and HB met potential participants to 
explain the aims of the study, and ran interviews if they 
were willing to participate. We asked each participant 
to identify another potential participant until we had 
recruited approximately six to eight individuals and one 
group per community.

ADB generated a seed list of Nepali healthcare profes-
sionals and national or regional policymakers, and asked 
Nepali colleagues to nominate potential interviewees 
from relevant organisations. All were contacted by email: 

two refused due to time constraints and three did not 
respond. Participants were asked to nominate others who 
were likely to have useful experiences or viewpoints to 
discuss at the end of their interview.

Consent procedures
We explained the study to potential participants before 
any other study procedure took place. Following their 
agreement, participants signed a consent form or gave 
verbal consent confirming that they had read and under-
stood the study information sheet. Consent of illiterate 
participants was witnessed by someone selected by the 
participant and unrelated to the study team, after expla-
nation of the documents.

Data collection
ADB and HB collected data between April and July 2022. 
Participants were interviewed at home, or in their place 
of work or a local café, as they judged appropriate, and 
to allow confidentiality and privacy. All recordings were 
given an alphanumeric code to ensure confidential-
ity. Completed consent forms were scanned and shred-
ded. Electronic data were password-protected and only 
accessible to the study team. Data collection methods 
were appropriate to critical realist analysis, particularly 

Fig. 1 Map of sites
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the combination of interviews, FGDs and observations, 
which allowed some triangulation and deeper under-
standing of participants’ perspectives rather than relying 
on one approach from which to draw conclusions [39].

Interviews
Topic guides were informed by findings from our pre-
vious literature review [28] and understanding of the 
context.

The topic guide for community participants focused 
on human-animal contact, biosecurity and food hygiene, 
environmental changes, health issues and disease aware-
ness, and experience with awareness programmes. The 
policymaker and practitioner topic guide covered rel-
evant experience, views on community awareness, and 
governmental policy on zoonotic and infectious diseases. 
Additional topics raised by participants were discussed as 
appropriate during interviews.

Interviews were approximately 30  min and were con-
ducted in Nepali (by HB and ADB) or English (by ADB) 
as decided by the participant. ADB conducted seven 
healthcare professional and policymaker interviews 
remotely using Zoom software (Zoom Video Communi-
cations Inc, San Jose) and audio-recorded with automatic 
transcription enabled. ADB reviewed all transcripts 
against recordings.

FGDs
The FGD guide covered the same topics as individual 
interviews, lasted around 45–60  min, and were con-
ducted in Nepali. One FGD was conducted in both 
Nepali and Newari at participants’ request as all partici-
pants were fluent in both languages. We included FGDs 
because they enabled a different type of engagement and 
more social perspectives than did individual interviews.

Unstructured observations
During data collection (interviews, FGDs and photo-
voice) ADB made brief written observations on the ‘three 
Cs’ [40]: context, content or concept of potential signifi-
cance or interest, e.g., if participants laughed when asked 
about certain topics, or how participants interacted with 
animals. These observations promoted understanding of 
relevant contextual factors and how these may relate to 
discussion topics or behaviours [40].

Analysis
Recordings in Nepali were transcribed into English by a 
Nepali public health professional who was fluent in both 
languages. 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. Unstructured observation 
notes were imported into NVivo and used to contextu-
alise events and behaviour and aid in their interpretation 
[41].

ADB reviewed and coded all transcripts and observa-
tions in NVivo, using reflexive thematic analysis to gener-
ate themes and sub-themes from the data [42, 43]. The 
analysis was influenced by the work of Fryer and Wilt-
shire [44, 45], and involved five steps to allow develop-
ment of potential causal explanations for phenomena: (i) 
developing a research question; (ii) becoming familiar 
with the data; (iii) apply, developing and reviewing codes; 
(iv) developing and reviewing themes (from codes); and 
(v) generating findings [45]. While reviewing (step iv) we 
reflected on and questioned the validity of themes and 
potential causal explanations, to examine whether they 
were appropriate and cogent [44].

Critical realism has become a popular theoretical 
positioning for reflexive thematic analysis [42] and rec-
ognises the centrality of the researcher in the interpreta-
tion process. Approaching the data from a critical realist 
stance meant triangulating data from interviews, FGDs 
and observations, to attempt to understand the reality of 
participants’ lived experience, extrapolating from their 
words. This allowed the development of a clear narrative 
and analysis of the causal mechanisms and contextual 
factors that may have influenced participants’ percep-
tions and understandings.

Reflexivity
Most participants had never been asked to discuss their 
views and experiences on any issue by anyone, particu-
larly a researcher from a western country. While at times 
disadvantageous, outsider status can also be an advan-
tage, as the personal experiences of ‘insiders’– people 
perceived as part of the community– may affect what 
they discuss with participants, and how they relate to 
each other [46]. Despite having a relatively good under-
standing of Nepali culture, and having lived and worked 
in Nepal intermittently since 2006, ADB, a white Brit-
ish female researcher, was aware that she brought her-
self into initiating, planning, conducting, and analysing 
the research. Being an objective observer is impossible, 
as researchers, with their social, political and educa-
tional values, their (implicit and explicit) motivations 
and hopes, are a central part of the research [47–49]. 
Researchers must remain aware of their ‘foreign gaze’ 
[50], keeping positionality in mind. HB, a Nepali man, 
was also aware of how his presence may have affected 
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participants, and discussed any perceived issues with 
ADB after each interview.

Results
Participant characteristics
Thirty-nine people (21 men, 18 women) from the six 
sites participated in semi-structured interviews and an 

additional 34 people (14 men, 20 women) participated in 
five FGDs (Table 1).

Twenty Nepali healthcare professionals and policymak-
ers were interviewed in English (Table 2): 14 representing 
human health (13 men, one woman) and six representing 
animal health (three men, three women). Location infor-
mation is not included for these participants to protect 
their anonymity.

Thematic findings
We generated three themes: i) constrained health-
care-seeking behaviours, ii) experience of community 
programmes, and iii) community priorities and co-pro-
duction. We report ‘community’ perspectives, followed 
by ‘policymaker/practitioner’ perspectives under each 
theme, as relevant. We found no notable differences in 
responses by geography, but found considerable similar-
ity between ‘community’ and policymaker/practitioner’ 
perspectives.

Table 1 Community participant characteristics
Identifier Gender Estimated age Language
Bhaktapur1 Female 45–50 Nepali
Bhaktapur2 Female 50–55 Nepali
Bhaktapur3 Male 35–40 Nepali
Bhaktapur4 Female 30–35 English
Chitwan1 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
Gulmi1 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
Kathmandu1 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
Mustang1 Female 45–50 Nepali
Mustang2 Female 40–45 Nepali
Mustang3 Male 20–25 Nepali
Mustang4 Male 40–45 Nepali
Mustang5 Female 35–40 Nepali
Mustang6 Male 40–45 Nepali
Mustang7 Male 45–50 Nepali
Pokhara1 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
Pokhara7 Male 55–60 Nepali
Pokhara8 Male 55–60 Nepali
Pokhara9 Female 50–55 Nepali
Pokhara10 Female 35–40 Nepali
Pokhara11 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

Table 2 Healthcare professional participant characteristics
Identifier Type Gender Interview
Health1 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 (central)/NGO Female In-person
Health6 Infectious disease specialist Male In-person
Health7 Government (central)/clinician Male In-person
Health8 Consultant for health NGOs/

iNGOs
Male In-person

Health9 Government (central)/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 (regional)/public 
health specialist

Male Remote

Livestock1 Government (central)/
veterinarian

Male In-person

Livestock2 Government (central)/
veterinarian

Male In-person

Livestock3 Government (regional)/
veterinarian

Female In-person

Livestock4 Government (regional)/
veterinarian

Male In-person

Livestock5 Government (regional)/
veterinarian

Female Remote

Livestock6 Government (central)/
veterinarian

Female Remote

iNGO: international non-governmental organisation; NGO: non-governmental 
organisation
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Constrained healthcare-seeking behaviours
In the communities we visited, accessing healthcare usu-
ally meant visiting a local health post for non-serious ill-
ness 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:

‘We will first go to clinic [health post] because it is 
more easy for us and quick rather than going in hos-
pital 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.’ [Mus-
tang1].

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 got worse:

‘[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 seri-
ous then we call the veterinary doctor and he comes 
and then he finds out some problem, he gives injec-
tion or whatever.’ [Chitwan4].
 
‘If the goat does not pee, we feed the leaf of the egg-
plant. 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. This may affect human 
health in turn, as without effective treatment disease may 
transmit from livestock to owner:

‘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 dem-
onstrate vaccination records to others:

‘So many street dogs are there nearby my house[…]
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 vacci-
nation.’ [Chitwan4].
 
‘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, 
where all pet dogs are vaccinated against rabies, as part 
of a campaign by veterinarians, for which the owner pays 
250 rupees (about US$2), according to Kathmandu3.

Experience of community programmes
No community and few policymaker/practitioner par-
ticipants had experience of any community awareness or 
engagement programmes, although some described gen-
eral health camps (where medical professionals provide 
basic health check-ups and health advice), and actions 
taken in their communities to address issues such as nui-
sance dogs.

Limited 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.’ 
[Pokhara1].

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:
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‘They sterilise dogs and also kill them if their num-
ber 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, and they were able to tell us about informa-
tion that had been discussed during the session. This is 
particularly important as people who live in these settle-
ments are likely to have low literacy and fewer financial 
resources to access healthcare:

‘Sometime people come here and distribute medicine 
for free and also screening and health awareness 
programmes get conducted. I 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 spe-
cific issue, e.g., diabetes or COVID-19. Again, these are 
often administered by NGOs rather than government:

‘COVID-related awareness programmes and train-
ing on how to be safe and wash hands were also con-
ducted. 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 munici-
pality.’ [Mustang3].
 
‘Some organisations, NGO or iNGO, they call the 
public to talk about the diabetes or [blood] 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 poli-
cymaker/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 regard-
ing zoonotic disease as well, we go through them.’ 
[Health14].

Secondly, involving end-users in the design of pro-
grammes and feeding back results ensures that people 
feel they are being heard and that their contributions 
have value:

‘Every year we have a meeting[...]there 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].
 
‘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 commu-
nity health volunteer teacher, they gather them and 
present in front of them.’ [Health11].

Thirdly, receiving feedback from community participa-
tion helps in designing effective programmes, and ensur-
ing they are relevant to the specific community:

‘[Do you get good feedback from community mem-
bers?] Yes of course, that is a very important part for 
us.’ [Health11].

Community members are receptive to attending pro-
grammes that they feel will help them:

‘We do have really a good experience regarding com-
munity people and if we do data collection they will 
offer a meal, and sometimes they give us gifts too, 
like vegetables and fruits.’ [Health12].

Lack of 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 mea-
sures were taken by individuals:
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‘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 give 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 com-
munity-led initiatives was in Mustang. Mustangi partici-
pants 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, with the associated threat of rabies:

‘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 after by 
the executive members of mothers’ group. Mothers’ 
group 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
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, espe-
cially if they were tailored to health issues relevant to 
them:

‘I 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 informa-
tion is very important.’ [Bhaktapur1].
 
‘I want to know about the new diseases. I have only 
studied till class 3 but want to be more aware. I also 
make people aware of the information I know like 
the luto [demodicidosis] I 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].’ 
[Pokhara10].

Only one participant suggested that awareness cam-
paigns 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 oth-
ers 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 I was at school, there was a separate subject 
for that. In health, there was transmissible disease 
and how to avoid[…]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, broadcast-
ing[…]Government should invest some money for 
that [laughing].’ [Kathmandu5].

Practitioners expressed views on community enthusiasm 
for programmes and discussed their experiences with 
running these:

‘Our finding was that they are quite poor in knowl-
edge nowadays and the practice was not so good. No 
safety and hygiene[…]the attitude was good actu-
ally 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 community participants 
stated that government should do so as the informa-
tion 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 gov-
ernment can initiate the programme from their own 
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level[…]I 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 reported differently:

‘Effectiveness is seen when such programmes are con-
ducted by NGOs as people attend such programmes 
as compared to the municipalities. People often do 
not attend the programmes conducted by the munic-
ipality. [Why?] People are just more interested in 
programme when the NGOs conduct it.’ [Mustang 
FGD].

Fostering community co-production
Community participants described that, with the excep-
tion of female community health volunteers (FCHVs), 
they have had little to no interaction with stakeholders, 
and they have no experience of co-production. Health-
care professionals described community members as 
experts in their own context and that they must be 
included from the beginning of any initiative to enable 
effective knowledge sharing and implementation:

‘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 out-
breaks.’ [Health3].
 
‘They don’t involve the community members, they 
don’t involve them during the writing phase. So this 
is what I learned. The community engagement is 
lacking in the project cycle.’ [Health2].

Inclusion can be facilitated by fostering trust, ensur-
ing that sessions or materials are produced in local lan-
guages, and acknowledging customs and beliefs:

‘When we go to communities[…]I engage familiarly 
with them and I talk simply, let them feel that I am 
also like them. So they don’t need to be intimidated. 
I 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 I 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 organ-
isation] 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 language[…]
When I 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].

FCHVs are respected members of communities and 
responsible for much of the general human and animal 
health awareness and vaccination programmes that are 
run in Nepal. FCHVs were mentioned many times by 
both community and practitioner participants, underlin-
ing the potential leverage that these women have:

‘Sometimes FCHVs visit each household for vaccina-
tion.’ [Bhaktapur1].
 
‘Municipality send FCHVs in wards and they spread 
health-related education to general public.’ [Bhakta-
pur3].
 
‘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 
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 volun-
teers, 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 Bhak-
tapur and Pokhara, participants stated that FCHVs began 
appearing in the community about 12 years ago but these 
women are more involved in microfinance initiatives 
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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 wash-
ing their hands and are taking sanitation seriously 
but no programmes related to that have been con-
ducted.’ [Gulmi2].

Conceptual framework
Having spoken to community members, policymakers 
and healthcare practitioners in the country, and build-
ing on the Fundamental Cause Theory [29, 30], which 
describes the importance of contextualising risk factors, 
we constructed a conceptual framework incorporating 
participant views to visualise and describe the many dif-
ferent factors that might influence zoonotic disease risk 
in Nepal (Fig. 2). This framework has four main sections: 
the systemic and structural factors, the individual factors, 
the likely outcomes, and the community context– the 
lens through which the other factors must be viewed for 
the outcomes to appear logical and coherent. All quotes 
in Fig. 2 are from community participants.

Discussion
In this study, grounded in a critical realist perspective in 
which context is central, we collaborated with commu-
nity members to identify aspects of zoonotic and infec-
tious 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 communi-
ties 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 identified priorities [10, 11, 51]. 
This involves recognising community members as the 
experts in their own context and taking into consider-
ation language, culture and religion, as exemplified by the 
participants in this study.

The experience in the informal settlement was espe-
cially informative for us because disadvantaged groups 
lacking power and with limited means of communicating 
their opinions are potentially more likely to be reluctant 
to talk if nervous about potential ramifications of doing 
so, particularly with researchers who look different and 
where power relations are not clear [52]. Conversely, one 
of the informal settlement participants took the oppor-
tunity to voice her strong 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 commu-
nities or groups may motivate them to think about what 
kind of changes they would like to make [53]. However, 
this may be distressing, if people understand that they are 
unable in practice to make any changes as a result of their 

Fig. 2 Factors influencing zoonotic disease risk in communities in Nepal
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situation. Studies have demonstrated that, although com-
munities may be aware of some measures they can take 
to protect themselves and their communities from poten-
tial exposure to disease, they do not do so. This has been 
seen in studies of behaviour around rabies prevention 
and vaccination in Pakistan [54], India [55] and Bhutan 
[56], spillover of bat coronavirus in rural China [57], and 
spread of Nipah virus in Bangladesh [58], and underlines 
the centrality of working with communities to under-
stand what might be culturally acceptable and effective, 
tailoring potential programmes or activities to their spe-
cific context. This has been shown in a community-based 
One Health project in South Africa, where a training pro-
gramme aimed at increasing disease risk mitigation was 
specifically designed for local agro-pastoralist commu-
nities [59]. This programme, which involved local facili-
tators who ran workshops with community members, 
resulted in 98% of participants implementing risk mitiga-
tion 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 empha-
sised the leverage of local facilitators, which encouraged 
community ownership of the programmes and potential 
solutions identified by the community members them-
selves [59].

Key to encouraging co-production of initiatives is 
recognising that communities are experts and should 
be consulted at all stages of design and implementa-
tion of any initiative. One study examining the feasi-
bility of co-designing a model of care for people with 
chronic obstructive pulmonary disease in Nepal found 
that patients were enthusiastic about being involved 
in designing their own care management plans and the 
study also successfully engaged healthcare stakeholders. 
Enablers included the integration of the care plans into 
the existing health services and involvement of patients 
and caregivers, while barriers included creation of expec-
tations among patients, the time involved in the co-
design process, and involving patients from marginalised 
communities. However, these barriers might be over-
come by engaging community leaders and being explicit 
about the limitations of the programme from the very 
beginning of the process [60]. A recent review on engag-
ing communities with communicable disease control in 
low- and lower-middle-income countries found a range 
of initiatives that improved effectiveness of communi-
cable disease control programmes: some involved com-
munity 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., wom-
en’s groups) that then became central to programming 
[11, 61]. The significance of working in local languages 

and respecting cultures, relating projects to the every-
day life of communities, and ensuring that local leaders 
such as village heads and FCHVs are involved, was dis-
cussed by both community members and practitioners in 
our study. Leveraging existing experience and structures, 
such as that provided by FCHVs, may increase receptive-
ness of communities to messages. This has been demon-
strated for diseases such as AIDS and tuberculosis, and 
for maternal and newborn health in disparate areas of 
the globe [11]. In a recent paper, Liverani and colleagues 
discuss the significance of village health volunteers in 
Laos– these volunteers receive basic healthcare train-
ing and are then involved in health promotion, patient 
referral, and treatment of common and minor illnesses. 
Local stakeholders interviewed suggested that these vol-
unteers 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 prob-
lems with other women [62]. In Nepal, FCHVs are the 
only link between many rural communities and health-
care facilities and are trusted and respected members 
of the community [63]. Studies in Nepal demonstrated 
that involving these FCHVs increased acceptance of 
contraception, and improved delivery of basic maternity 
and perinatal care [64–66]. The experience and skills of 
these volunteers could be leveraged in disease control 
programmes.

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 
[63]. They may also perceive themselves (and be per-
ceived) as inferior to more qualified healthcare workers 
[67]. 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 unsal-
aried community healthcare volunteers experienced 
labour exploitation, and almost one-fifth of these work-
ers had to work for more than 40 h every week to meet 
their assigned responsibilities [68]. One study examin-
ing the motivation of FCHVs in Nepal found that these 
women, already responsible for household chores and 
childcare, lacked support from their families, did not 
feel appreciated by members of their community, and 
were out-of-pocket as their expenses were not covered. 
They perceived themselves as disrespected by health-
care workers in the formal sector, and were burdened by 
bureaucracy that they were ill-equipped to deal with [69]. 
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 [70]. Women in the Nepal study stated 
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that they saw volunteering as an opportunity to make a 
difference, and they felt pride in their role [69]. It is vital 
to keep in mind that, as volunteers are almost always 
female, this imbalance may reinforce accepted gender 
disparities, and increase inequalities, especially within 
communities that may be traditional and unaccepting of 
female empowerment [65, 71].

Working with traditional medicine practitioners, who 
are based in villages and are often consulted before peo-
ple 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 [72, 73]. Another study found 
that 85% of people living in rural areas of Nepal visit tra-
ditional 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 [74]. In Mozambique, traditional healers have 
been trained in symptom identification (particularly for 
infectious diseases such as HIV/AIDS, TB and malaria) 
and patient referral, and incorporated into the allopathic 
healthcare system [75–77]. This training resulted in bet-
ter identification of health issues and an increased num-
ber of referrals, although the authors state that clinicians 
were unwilling to accept these referrals from the healers, 
as they did not accept their diagnoses [76], 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 HIV, 
patient adherence to treatment increased, and they 
reported positive psychosocial effects of the intervention 
[77]. 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 per-
son came to the healer after experiencing an animal bite, 
the healer could refer them to a health post for vaccina-
tion, stressing the importance of doing so, or they could 
even be supplied with injections that they can administer 
themselves.

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’ [78]. Traditional healers 
are not formally recognised as legitimate health practi-
tioners in Nepal, although their integration into the pri-
mary healthcare system in the country is currently being 
discussed at governmental level [79]. 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 [79]. 
Taken together, this suggests that this group of people, 
who are already present in the community, are a key tar-
get for incorporation into public healthcare provision.

A recent review of community-focused responses 
to the COVID-19 pandemic found that using local lan-
guages encouraged marginalised groups to express 
themselves and participate fully in planning and admin-
istering programmes [80]. This was also demonstrated 
in a scoping review of health system evaluations in con-
flict-affected countries [81], and in research with highly 
vulnerable participants in Syria [82]. In our study, par-
ticipants highlighted the significance of working in local 
languages, which worked to increase trust between 
communities and outsiders. We conducted the FGD in 
Bhaktapur in both Nepali and Newari, as, although all 
participants were fluent in both languages, some par-
ticipants felt better able to discuss their views in the lan-
guage which they identified as their ‘own’, rather than in 
Nepali. A recent study in Nepal, focused on community 
knowledge of antimicrobial resistance, found that words 
relevant to this concept do not exist in Nepali or Awa-
dhi, the language used by participants, and they instead 
represented these concepts using full sentences and col-
loquial words, which complicated discussion of the topic 
[83]. This underlines the importance of understanding 
the linguistic context in which people live. If able to use 
their own language when consulting health profession-
als, 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 [84]. 
A study on use of local languages to describe women’s 
health conditions in South Africa found that partici-
pants who were able to discuss their health issues in their 
own indigenous language received more effective treat-
ment more quickly than those who were not [85]. 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 potentially being better 
educated and not from the patient’s locality [84]. Other 
research demonstrates that maintaining and using indig-
enous language has a positive effect on health, and can 
improve quality of care [86, 87].
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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 engage-
ment with communities [21], 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 [25]. Trust has been demon-
strated as a key factor in other contexts such as the Ebola 
outbreak in west Africa in 2014 [88]. Involving commu-
nity 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 neces-
sary, 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 priori-
ties and explaining what they can do to safeguard both 
their health and their livelihoods. Interventions that do 
exist tend to focus on general health, which is an exist-
ing 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 immunisa-
tion campaigns) is effective, reducing prevalence of 
risky behaviours and reducing infectious disease burden 
[89]. However, this review did not find a clear answer 
to whether integrated or stand-alone programming was 
more effective: stand-alone interventions are easier to 
implement as they require fewer coordination partners, 
but integrated interventions that allow delivery of mul-
tiple vaccinations or treatments may be cheaper [89].

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. When discussing who should 
take responsibility for directing programmes, many par-
ticipants 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 [90]. 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 [91]. These findings suggest 
that, as discussed by some participants, government sup-
port may be central to an effective intervention. Feed-
back 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 dur-
ing the day, and women-led groups may effectively sup-
port community initiatives, although there needs to be a 
specific benefit in participating, as these initiatives would 
involve more (and likely unpaid) work. Mustang partici-
pants discussed the women’s group in their local commu-
nity, 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. Work-
ing with FCHVs, 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 develop-
ment in west Bengal, India [92] and improving perinatal 
care [64] and female household agency in Nepal itself 
[93].

Through discussions with community members, 
healthcare practitioners and policymakers, attempting 
to clarify their priorities, our 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. Barnett and colleagues state that epidemiologi-
cal 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 interven-
tions informed by this are unlikely to be effective as they 
ignore social, cultural and economic factors. This insight 
supports the conceptual framework, in that it underlines 
the need to have a more holistic understanding [94]. For 
example, living with rodents or other ubiquitous pest ani-
mals, 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. This is why a One Health approach to 
this kind of research is so important: we need to take into 
account all aspects of health, related to animals, humans 
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and the environment, in an attempt to create a holistic 
solution to issues that are identified by the community, 
rather than simply focusing on human health. 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. We present a potential design for a research 
project that incorporates the community at all steps of a 
mitigatory activity in Fig. 3.

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 
[95]. One participant in our study pointed out that these 
structural issues will affect community responses, stating 
that people might attend programmes but are not neces-
sarily able to follow advice. If the closest health post is 4 

Fig. 3 Design of a research project involving co-production of a mitigatory activity
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hours’ walk away, and there is no pharmacy to fill a pre-
scription, then why should people spend time and energy 
attending programmes? Clarity around how effective an 
intervention might be is essential to manage community 
expectations, as interventions and research alone, with-
out structural change, are unlikely to have a significant 
effect on other aspects of community life, such as pov-
erty and lack of access to resources [71]. 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.

Limitations
Limitations include that we focused on six regions of 
Nepal, and participants in other areas may have had dif-
ferent 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 partici-
pants had not been interviewed before and so we worked 
to make them as comfortable as possible with the pro-
cess. 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 rec-
ommended as a method of encouraging participants to 
share their experiences [96]. During planning, interview-
ing, analysis and writing stages of the study she assessed 
her positionality, assumptions, preconceptions, values 
and motivations for doing the research. With these cave-
ats, we believe this study contributes to the limited body 
of evidence on potential co-production of public health 
and infectious disease programming in Nepal.

Conclusions
The emergence of diseases such as Ebola virus disease 
and COVID-19 have underlined the importance of using 
an inclusive One Health lens to holistically address issues 
around human, animal and environmental health, and 
ensuring that communities are included in any attempt to 
understand drivers behind the emergence of these zoo-
notic diseases. This study demonstrated the importance 
of working with communities to understand context and 
priorities, and that critical realism adds meaning in this 
type of exploratory study. Using indigenous languages, 
respecting community cultures, listening to viewpoints, 
involving community leadership (religious leaders, tradi-
tional 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 address-
ing drivers of zoonotic disease, are positive steps toward 
achieving workable solutions to potential disease risk.
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