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A B S T R A C T   

Snakebite envenoming (SBE) is a grossly neglected tropical disease (NTD) that predominantly affects those living 
in rural settings in low-and-middle income countries. South Asia currently accounts for the highest global SBE- 
related mortality, and substantial morbidity rates. To alleviate the high burden in the region, community 
engagement (CE) is considered to be an integral component for optimizing SBE prevention and control. To better 
understand existing CE practices for SBE in the region, the experiences of SBE-CE actors concerning the barriers 
to, and enablers of CE practices were captured through semi-structured interviews. Fifteen key informants from 
India, Bangladesh and Nepal participated in the study. Important enablers included providing innovative, in-
clusive and continuous methods and materials, carefully planning of programs, performing monitoring and 
evaluation, SBE data availability, motivated and trained staff members, good organizational reputations, 
communication with other SBE-actors, collaborations, and the involvement of the government. Substantial 
barriers comprised a lack of SBE data, lack of innovative methods and materials for educational purposes, a 
shortage of human and physical resources, community resistance, untrained health care workers (HCWs), and 
ineffective traditional healing practices. In order to optimize and sustain SBE-CE practices, context-sensitive, 
multi-faceted approaches are needed that incorporate all these factors which influence its sustainable 
implementation.   

1. Introduction 

According to the former secretary general of the United Nations, Kofi 
Annan, snakebite envenoming is ‘the most important tropical disease 
you have never heard of’ (Williams et al., 2019). Snakebite envenoming 
(SBE) is a preventable, grossly neglected tropical disease (NTD) caused 
by venomous snakes that inject toxic secretions through bites or spray-
ing venom in victims’ eyes (Gutiérrez et al., 2017). SBE is known to 
disproportionately affect low-and-middle income countries, and in 
particular rural communities, those with a lower socio-economic status, 
those with a lower-level of education and those working in agriculture 
(Gutiérrez et al., 2017; Ooms et al., 2021; Van Oirschot et al., 2021). 
South Asia, according to current estimates, is one of the most affected 
regions of the world, as it accounts for 70% of all SBE mortality (Ralph 
et al., 2019). Moreover, 15% of the survivors suffer from long-term 

effects such as neurological, muscular and skeletal disabilities, psycho-
logical distress and organ failure (Gutiérrez et al., 2017; Ralph et al., 
2019). 

The main priorities of SBE intervention and control in South Asia 
include appropriate prevention measures, effective first-aid response 
improvements, rapid transport, and optimization of antivenom therapy 
and supportive care (Ralph et al., 2019). Optimizing prevention, 
first-aid responses and rapid transport requires substantial resources at 
the grassroots level (Gutiérrez et al., 2017). Because agricultural activ-
ities, false beliefs, mistaken attitudes and traditional healing practices 
prevail in local communities, which hamper appropriate health-seeking 
behavior, there is a need for relatively low-cost SBE preventive measures 
and evidence-based first aid-response in communities (Alirol et al., 
2010; Ooms et al., 2021). As a result, community engagement (CE) has 
been recommended as the most important and simplest method to 

* Corresponding author. 
E-mail address: noortenhave@gmail.com (N.J. Ten Have).  

Contents lists available at ScienceDirect 

Toxicon: X 

journal homepage: www.journals.elsevier.com/toxicon-x 

https://doi.org/10.1016/j.toxcx.2022.100144 
Received 6 October 2022; Received in revised form 29 November 2022; Accepted 2 December 2022   

mailto:noortenhave@gmail.com
www.sciencedirect.com/science/journal/25901710
https://www.journals.elsevier.com/toxicon-x
https://doi.org/10.1016/j.toxcx.2022.100144
https://doi.org/10.1016/j.toxcx.2022.100144
https://doi.org/10.1016/j.toxcx.2022.100144
http://crossmark.crossref.org/dialog/?doi=10.1016/j.toxcx.2022.100144&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


Toxicon: X 17 (2023) 100144

2

strengthen the prevention of SBE and SBE-related deaths in the context 
of South Asia (Kadam et al., 2021; World Health Organization, 2016; 
World Health Organization, 2016). 

The importance of CE has been acknowledged by the WHO’s global 
SBE control and prevention strategy which aims to halve morbidity and 
mortality rates by 2030 (Minghui et al., 2019; Williams et al., 2019). The 
WHO strategy targets four main domains including encouraging com-
munity engagement and empowerment, securing the availability of 
effective and safe antivenoms, strengthening of health systems and 
lastly, a call for partnerships and providing sufficient resources and 
allocating them equitably (Williams et al., 2019; World Health Organi-
zation, 2019). Community engagement of at-risk populations has the 
power to evoke both behavioral and environmental changes with the 
aim to optimize the well-being of the community and protect its indi-
vidual members (CODE OF ETHICS FOR RESEARCH, 2016). Therefore, 
CE plays an essential role in the prevention and improvement of local 
responses for SBE (Ralph et al., 2019). Previous studies have reported 
the use of CE as successful prevention programs to combat the burden of 
neglected tropical disease (NTDs), including SBE, in communities (Moos 
et al., 2021; Oluwole et al., 2019). However, limited literature exists on 
the current status, experiences, and needs of SBE-CE practitioners in 
South Asia. 

To better understand the experiences of SBE-CE practices, this study 
aimed to capture the barriers and enablers as experienced by CE actors 
working on SBE prevention in South Asia. In addition, this study 
translated these insights into recommendations for SBE stakeholders to 
optimize and sustain CE programs in this region. 

2. Methodology 

2.1. Study design 

This study took on a qualitative exploratory research design as little 
is known about the barriers and enablers to the sustainable imple-
mentation of SBE-CE practices in South Asia. Semi-structured interviews 
were conducted among key informants to gain a deeper understanding 
of the barriers and enablers of SBE-CE practices. Given the exploratory 
focus of this study, a semi-structured interview format was chosen to 
allow the flexibility to move beyond the scope of prepared questions. 

2.2. Study area and participants 

The sample of informants in this study was collected during explor-
atory meetings with SBE experts from South Asia through Health Action 
International’s (HAI) SBE network. India, Nepal and Bangladesh, as well 
as the sample of informants, were subsequently chosen for a more in- 
depth analysis based on judgments of informants of the exploratory 
meetings on the scale of intervention in those countries. The sampled 
participants had worked or were working in the field of SBE and CE at 
the time of the interviews and were treated as key informants. Further 
snowball sampling was used to identify additional participants in each of 
the countries. Key informants were only included if they were at least 18 
years old and had a sufficient command of the English language. The 
sample was carefully selected to reflect a variety of regional SBE 
stakeholders who agreed to share their perspectives on CE efforts. The 
type of key informants and their professional careers ranged consider-
ably between the three countries due to diverging SBE-CE programs and 
stakeholders per context. 

2.3. Data collection tool 

The interview guide was informed by a study of Garst et al. (2017) 
which focused on barriers and enablers to the sustainable implementa-
tion of international interventions for diabetes type II prevention. In the 
study of Garst et al. (2017), barriers and enablers were grouped in three 
categories in which they can occur: 1) the program itself, 2) the 

organization that offers the program, and 3) the community and context 
in which the program was introduced. Given the resemblance to the aim 
of our study, these three categories formed the basis of the conceptual 
framework (Fig. 1). 

The interviews covered questions about topics within these cate-
gories to identify potential barriers and enablers, and included questions 
related to the effectiveness of the used methods and materials for 
community engagement, the role of the staff members and the resources 
of the organization, and the impact of other stakeholders like the gov-
ernment and partnerships on sustainable CE. 

2.4. Data collection 

Semi-structured interviews with key informants were conducted 
between March 24, 2022 and May 20, 2022 until topical saturation was 
reached. The interviews lasted between 42 and 76 min and were held via 
Zoom. The interviews were recorded, and the automatic transcription 
function of Zoom was used. Two interviews were conducted in written 
format as participants preferred this communication method. The 
interview guide was piloted with an SBE expert before the actual in-
terviews; no alterations were necessary. 

2.5. Data analysis 

The automatic, verbatim transcripts were checked for errors and 
adjusted where necessary prior to analysis. Data was analyzed using the 
software program MAXQDA, using thematic analysis with content cod-
ing. Relevant segments of the transcripts were selected and coded with 
predetermined codes based on the conceptual framework of this study 
by the corresponding author (NJH) (see Annex I). Subsequently, the 
general themes were grouped in one of the three categories to synthesize 
the results. An overview was created of the various barriers and enablers 
per category while remaining sensitive to linkages between the data. The 
transcripts were read multiple times to allow for alterations in the 
coding process and to reach consensus on in which category the codes 
belonged. 

2.6. Ethical considerations 

For this study, there was no ethical approval necessary from an 
ethical review committee under the Dutch Law (Moos et al., 2021). 
Nonetheless, additional measures were taken to ensure ethical conduct 
in this research. Prior to participation, participants received a partici-
pant information sheet containing information on the study and its ob-
jectives. Individuals were asked to sign a written informed consent form 
and had to be at least 18 years in order to participate in the study. Data 
was de-identified and reported anonymously. 

3. Results 

3.1. Study sample 

In total, 22 individuals were invited to participate; four did not 
respond and three accepted the invite but failed to make it to the 
interview, leading to a final sample size of fifteen participants. As 
limited attention to snakebite in community settings is given, the final 
sample size reflects a relatively large sample size particularly because 
convergence was reached in the responses. Six individuals lived in India, 
five were from Bangladesh, and four were from Nepal (Table 1). All 
participants were male. Participants’ occupations included medical 
professionals, researchers, governmental officials, herpetologists, NGO 
staff and community health workers (CHWs). Almost every participant 
performed multiple SBE-CE activities, the majority being community 
education (n = 13), research (n = 9), and snake conservation (n = 8). 

An account is given of the key informants’ perspectives on the bar-
riers and enablers of the sustainable implementation of SBE-CE 
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practices. An overview of these barriers and enablers is shown in Fig. 2. 
The results are categorized according to the adapted framework’s 
components; the main categories were program factors, organizational 
factors, and community and context factors. 

3.2. Program factors 

3.2.1. Engaging with different target populations 
Numerous participants stressed the enabling ability of children in 

SBE programs, as they quickly absorbed knowledge and bridged the gap 
between their parents and the program’s staff. Illiterate individuals and 
elderly populations, on the other hand, were seen as the most difficult 
with whom to engage. The latter specifically often held deep-rooted 
religious and spiritual beliefs. One informant commented: “There are 
myths in the community and when I try to tell them these are myths; they 
don’t believe it. Mostly in the older populations, and if there are younger 
populations is it because older family members shared their beliefs with the 
younger ones.” (P14). 

Participants from India and Nepal reported the eagerness to learn 
about SBE amongst healthcare volunteers and nurses working in remote 
areas as part of established programs to strengthen health promotion. In 
addition, experiences from India and Bangladesh highlighted the 
importance of including local leaders and internal champions (SBE 
survivors) to effectively engage with communities. “[An internal cham-
pion] is a goldmine of knowledge with the ability to positively influence a 
crowd of villagers.” (P8). 

Engaging with other powerful figures differed per context. Bolly-
wood stars and cricket players in India, the Imam in Bangladesh, and 
celebrities in Nepal were seen as important influencers to be involved in 
SBE programs. 

3.2.2. Methods used to engage with communities 
In every context, various technologies, including social media, were 

highlighted as enabling methods to educate and communicate with 
communities efficiently. Three Indian participants reported the success 
of mobile apps and websites to educate communities and professionals, 
connect snake rescuers (who remove snakes) with communities, provide 
a hotline on social media for snake removal and relocation, offer a 

central database for educational materials and snakebite cases, and to 
generate epidemiological snakebite data which could be shared with 
government authorities. These methods were considered sustainable as 
they were continuous, easily accessible, interactive, and free of cost, 
once established. However, identified barriers included effective mar-
keting of the app, user-friendliness, WIFI access in remote areas, and 
innovation. As one participant said about existing wildlife apps “People 
don’t look at user friendliness, in wildlife people don’t do it professionally, 
they are in dire need of creativity”. (P11). 

Other enabling methods of engaging with communities focused on 
establishing a local SBE task force to educate communities and facilitate 
first-aid provision and rapid transportation. Two participants from 
Nepal reported a one-week program that trained snake handlers and 
interested community members to generate a sustainable network of 
qualified snake handlers and educators. Further, in Bangladesh, the 
health system offered free counseling and focus group discussions 
(FGDs) at the community level. The FGDs focus on various health topics, 
including on SBE, and are executed by CHWs. One participant explained: 
“There is a department in our health system for the FGDs, that is the com-
munity clinic with community health care providers. The part of their work is 
arranging FGDs and a small part of that is on snakebite.” (P1). 

Interestingly, all participants highlighted the importance of offering 
continuous sessions as it takes time to change the beliefs and behaviors 
of communities regarding SBE. Moreover, various participants believed 
that a sustainable intervention required a feasible program replication 
roadmap, a realistic plan to scale up the program in other locations in 
which necessary resources and infrastructures were carefully evaluated 
beforehand. 

A substantial barrier to almost every educational program was 
described by a participant from India, who stated that people have 
overcomplicated the program’s information: 

“HCWs and villagers do not benefit from details on snake identification, it 
is too specific and irrelevant for these populations.” (P9). 

3.2.3. Effectiveness of the educational materials used 
The use of diverging materials was mentioned by participants for 

education and training purposes such as posters, videos, flyers, Power-
Point presentations, and snake replicas. For all of these materials, the 

Fig. 1. Conceptual framework for the barriers and enablers to the sustainable implementation of SBE-CE practices in South Asia.  
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facilitating role of regional language translations and simple content was 
emphasized in order to accommodate all community members. More-
over, several participants highlighted that educational and training 
materials work best if they are interactive, innovative, and updated 
regularly. One respondent from India mentioned: “The education sessions 
need to be very interactive. We use supercool snakebite videos and some 
pictures, and we carry snakeskin for the children during our sessions which 
really helps us to execute the program very well.” (P6). 

Furthermore, in India movies were seen as powerful materials, in 
Bangladesh advertisements on billboards and videos displayed in local 
health care units were more common, while local radio announcements 
were mentioned by Nepalese participants. Moreover, the potential of 
SBE songs was expressed by an Indian and Bangladeshi respondent. 

To further enhance the effectiveness of the program’s materials, 
participants mentioned sharing their contact information on the mate-
rials and providing printed materials to take home to allow for contin-
uous access to the program. One participant explained: “I am a 
photographer, so I show my photos on my phone and I use posters to show 
venomous snakes and people use that knowledge. My phone number for snake 
rescue is attached to these materials.” (P14) Likewise, the dissemination of 
the program’s materials was facilitated by their presence on social 
media, in schools, bus stops, community centers, and local health fa-
cilities. Barriers in this theme were closely linked to the abovementioned 
enablers and included difficulties with translations and digitalizing 
materials. 

3.2.4. Logistics of the program 
Participants expressed difficulties with gathering community mem-

bers for the program. These challenges were caused by work schedules 
of community members that differed per individual. The male commu-
nity members of working age were often absent, leading to a skewed 
ratio within the programs favoring the sensitization of children, older 
adults and women. To mitigate this issue, participants discussed gath-
ering individuals in places where social events regularly took place. One 
participant said: “We do not try to gather people, but we go to places where 
they are already gathered. Especially around 4–6 in the evenings we have 
social gatherings because a lot of places in rural India are still open for 
human, social interactions.” (P6). 

Unsurprisingly, programs were considered more likely to succeed if 
it was free of cost for communities. In Bangladesh, participants praised 
their programs for being free, whereas two Nepalese and Indian in-
terviewees stated that communities demanded financial incentives as 
prerequisites to participate in their programs. One of the Nepalese in-
terviewees explained: “We often have to pay participants to come to the 
program because without having any payment and losing the whole day of 
work, people don’t think it is worth it to come to our program. If we don’t do 
this, it isn’t sustainable.” (P12). 

These demands were worsened by NGOs that paid communities to 
engage in their health-related initiatives, as this raised the expectations 
of community members. Moreover, community members were generally 
not aware that snake rescuers worked as volunteers, leading to com-
munity’s preference for killing snakes rather than providing some 
assumed compensation to the snake rescuers for their services. 

3.2.5. The availability of data to inform the program 
Several interview participants referred to a scarcity of survey data on 

snakebites that impeded their ability to contextualize the snakebite 
problem in their work location. Participants elaborated that the majority 
of snakebite deaths were underestimated as they were not reported 
correctly in their country. In India and Nepal, participants expressed 
that important stakeholders did not want to act on the SBE issue as the 
scope of the problem was severely overlooked. “There is no compulsion of 
the government to act as there is no data available.” (P9). 

Because of this data deficiency, multiple participants felt under-
informed on what program areas to focus and how to prioritize resource 
allocation. Also, one respondent from India characterized data as an 

Table 1 
Participant characteristics.  

Participant 
number 

Country Gender Profession Job description 

P1 Bangladesh Male Governmental 
official 

Policy making 
Snakebite 
advocacy 

P2 Bangladesh Male Governmental 
official 
Medical doctor 

Policy making 
Medical 
treatment and 
care 
Research 
Snakebite 
advocacy 

P3 Bangladesh Male Snake biologist Research 
Snake 
conservation 
Community 
education 

P4 Bangladesh Male Medical assistant Medical 
treatment and 
care 
Community 
education 
Research 

P5 Bangladesh Male Community health 
care worker 

Counseling of 
snakebite victims 
Community 
education 

P6 India Male NGO staff member Community 
education 
Snakebite 
advocacy 

P7 India Male NGO staff member Community 
education 
Snake 
conservation 

P8 India Male NGO staff member Community 
education 
Research 
Snakebite 
advocacy 

P9 India Male Snake biologist Research 
Snake 
conservation 
Community 
education 

P10 India Male Herpetologist Research 
Snake 
conservation 
Community 
education 

P11 India Male Snake biologist Research 
Community 
education 

P12 Nepal Male Medical doctor 
NGO staff member 

Snake 
conservation 
Community 
education 
Medical 
treatment and 
care 

P13 Nepal Male NGO staff member Research 
Snake 
conservation 
Community 
education 
Snakebite 
advocacy 

P14 Nepal Male Snake biologist Snake 
conversation 
Community 
education 

P15 Nepal Male Nature guide Snake 
conservation 
Community 
education  
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enabler as: “Data increases relatability for community members, and staff 
members can appropriately handle counter questions using data.” (P10). 

3.2.6. The ability to measure the program’s impact 
The ability to measure the impact of a program was acknowledged as 

an important enabler for sustainable program outcomes by the majority 
of the participants. Two Nepalese participants illustrated that pre-and- 
post questionnaires measuring the participants’ knowledge before and 
after participating in their educational program, demonstrated that their 
methods were ineffective, and adaptations were needed. Conversely, 
another Indian participant shared this opinion of the usefulness of 
questionnaires; “We could see a clear contrast how people have different 
knowledge when it comes to attending our programs. This is something we are 
trying to do in every state, it is very helpful.” (P6) In addition, alternative 
methods for measuring the impact of programs were recommended by 
respondents such as their social media interactions, the number of phone 
calls to snake relocation services, and mobile application activity. 

One identified barrier to engage with communities was related to the 
presence of illiterate community members who could not fill out ques-
tionnaires independently. Moreover, one Indian participant said: “We 
can’t expect immediate results in SBE work, behavioral change happens 
slowly.” (P9). 

3.3. Organizational factors 

3.3.1. The reputation of the organization 
Establishing an organization paved the way for attention from gov-

ernments and funding opportunities according to several participants. 
Bangladesh and Nepal both have a Toxicology Association, an expert 
center dedicated to SBE. Developing a good reputation was a significant 
enabler for many participants as it established credibility, which helped 
to motivate community members and generated more requests for their 
programs. A participant from Bangladesh said: “People from the area 
come here easily because of the quality of health care and the communication 
system of my community clinic.” (P5). 

Moreover, the belief in the organization grew when, “People are 
authentic and have the expertise” (P7) explained an Indian participant. 
Snake rescuers were seen as ‘heroes’ by communities as snake rescues 
were usually performed in front of the communities. Likewise, a Nep-
alese participant posted his rescue videos on social media, proving his 
qualifications, which facilitated the trust of communities in his skills. 

3.3.2. The relationship of the organization with the community 
Familiarity of the organization to the community was seen as an 

important enabler. Three participants from India reported that com-
munity elections were held, in which villagers were elected to be trained 
by an organization on SBE, after which they returned to educate their 
communities. Likewise, CHWs were selected from the community itself 
in Bangladesh. Another important enabler related to continuity. An 

Fig. 2. Overview of the barriers and enablers of this study.  
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Indian participant discussed: “The corporates I worked with organized 
many fun activities with the community apart from the program. This ensured 
an ongoing relationship; [it is] very important to do this.” (P10). 

Barriers to establishing desirable relationships, on the other hand, 
were also disclosed. Language barriers in Nepal and India led to an or-
ganization being seen as an outsider by some community members, or 
communication was simply not possible. Moreover, building a rela-
tionship took time, which was often a scarce commodity for participants. 

3.3.3. Existing human resources of the organization 
The existing human resources were reported as a substantial barrier 

to sustainable SBE-CE. Not many people were interested in working on 
SBE, soexpertise was in the hands of a limited number of people, and 
several individuals worked as volunteers and held paid employment as a 
means of support. This resulted in a lack of continuity and little program 
expansion possibilities as various participants claimed that it was 
impossible to run their project all year long. Nepalese snake handlers 
expressed their inability to respond to a high volume of rescue calls, 
which upset the communities. 

Other barriers focused on the different type of employees that were 
needed to effectively run programs. An Indian participant described a 
need for designers and technicians to create sustainable and resource- 
saving campaigns. Others mentioned that they lacked community 
engagement specialists, educators to properly educate their staff mem-
bers, and a diversified team: “We need a diverse set of expertise - people 
with a diverging set of skills, this will make the work much stronger.” (P10). 

To combat these human workforce shortages, several participants 
highlighted the importance of utilizing existing resources. In particular, 
participants discussed the facilitating role of physicians, field nurses and 
teachers to educate communities, as well as the potential to connect with 
individuals that already provide community sensitization programs on 
other health topics. 

3.3.4. Training of staff members 
For almost all participants, training of staff members was seen as a 

crucial factor to continue effective CE work. An Indian participant re-
ported the significance of selecting and training volunteers carefully, 
prior to letting them do grassroots-level work. Other participants high-
lighted that communication skills training to effectively engage with 
villagers and to ensure that staff is well received within a certain com-
munity are important enablers; “We cover all the information and then 
how to deliver that to the people. We learn how to talk to the local people 
effectively.” (P5) Moreover, one participant from Bangladesh praised 
having regular access to training sites to sustainably conduct training on 
a routine basis. 

3.3.5. Attitude or motivation of staff members 
As a significant proportion of the workforce on snakebite is on a 

voluntary basis, a number of informants reported similar enablers 
within the work ethos of staff members. The most noticeable enabler 
entailed committed and passionate staff members that dedicated their 
career to SBE death mitigation. One Indian participant said: “An interest 
and enthusiasm for the subject is the primary factor to sustain imple-
mentation of snakebite mitigation.” (P8). 

Another crucial enabler was personal experience with SBE, as this 
sparked interest and an understanding that mitigating snakebite is a key 
priority. Contrastingly, a challenge was that people lost interest. Snake 
rescuers specifically were not always interested in expanding their focus 
to snakebite death mitigation; “They [snake handlers] don’t get charm out 
of it, so we need to make our work kind of charming so rescuers feel like 
they’re doing something good while doing snake bite death mitigation 
work”(P9). 

3.3.6. Existing physical resources of the organization 
Funding was found to be the biggest barrier within the physical re-

sources of the organization. The lack of funds, according to numerous 

informants, made it impossible to disseminate educational materials 
thoroughly, meet community needs, pay staff and volunteers regularly, 
conduct impact assessments and follow-up visits, continuate, scale up 
and replicate existing programs. To summarize: “Funding determines the 
number of people we can hire, where we can go and if we can do it all year”. 
(P13). 

Moreover, two Indian participants suggested that funders generally 
determined the work location rather than investing in the most affected 
areas. Participants from Bangladesh were the only individuals that 
received regular funding from the government to sustain their work on 
the ground. Another important barrier for physical resource allocation 
was that snake handlers did not own appropriate equipment to perform 
rescues. 

3.3.7. Communication with other SBE actors 
Barriers in communicating with other SBE organizations were 

encountered by several participants, leading to inability to exchange 
experiences. In general, participants expressed that actors were often not 
interested in sharing information because they were too busy, in India 
there were too many actors involved, or funding competition hampered 
conversations. As a consequence, an Indian participant said: “Our action 
plan is not uniform, we need to simplify our whole process of snakebite death 
mitigation, it is too complex.” (P9). 

Once communication was established, it became a enabler. In Nepal 
and India, snake rescuers were connected through an educational pro-
gram and gained knowledge and skills from each other. Moreover, an 
Indian participant reported the importance of rotating within different 
organizations to connect and share information. “I think people should be 
rotating into different institutions not stick to one institution for long you 
know and then probably the sharing will happen more.” (P9). 

3.4. Community and context factors 

3.4.1. Involvement of the government 
The role of the government to acknowledge, prioritize and facilitate 

the work on SBE prevention, treatment and care was raised by all par-
ticipants. The government of Bangladesh has taken up this role, ac-
cording to participants, as they assigned two health departments to 
continuously work towards reducing SBE deaths and disabilities: The 
Non-Communicable Disease (NCD) Department and the CHW Depart-
ment. Barriers resolved around the fact that Bangladeshi participants felt 
that the government determined the political SBE agenda without 
incorporating input of the affected rural communities. 

Indian participants expressed that their government was willing to 
facilitate their work once convinced. Some state governments had 
facilitated free ambulance networks which were accessible to SBE vic-
tims. Also, the Wildlife department had facilitated the operation of some 
SBE apps in India. However, the sustainability of the work on SBE was 
still hampered by the lack of government engagement. According to 
informants, multiple governmental departments like wildlife, education, 
agriculture and health were not actively involved in the field: “There 
needs to be participation from others as well, so right now it’s individuals like 
self-motivated people who are trying to do something. But there are other 
players within the government that can play a role for sure.” (P10). 

Moreover, informants believed there to be an unequal distribution of 
money to non-evidence-based programs, such as compensating SBE 
victim’s families, as well as to more urban health problems such as 
rabies prevention programs. Participants felt that governments should 
concentrate on prevention in affected rural communities instead, for 
example by investing in SBE and antivenom research centers. Moreover, 
participants in India and Nepal explained that the Wildlife departments 
disproportionately focused on other animal attacks: “The wildlife au-
thority of India prefers to focus on crocodiles and leopard attacks, as they 
gain more publicity and political push to be incorporated in political agendas 
and elections, rather than snakebite which is much more a problem.” (P10). 
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3.4.2. Influence of collaborations 
Collaborations provided a platform, with a solid brand and a strong 

infrastructure, which saved resources and generated desirable outcomes 
for several participants. Collaborations had provided funding, educa-
tional materials, SBE and research expertise, snake relocation equip-
ment and help, adequate SBE-data and strong infrastructures and 
relationships with communities. In Bangladesh, NGOs occasionally 
joined FGDs. “Sometimes we have them come to the office and they come to 
the sessions and they give their expertise information to the community.” 
(P5). 

According to the participants, one of the biggest barriers was “to find 
established organizations and people in every district and make them inter-
ested in snakebites.” (P13) Some participants believed it was not viable to 
conduct stand-alone SBE programs and stated that SBE actors needed to 
invest in collaborations with other health-related programs. 

3.4.3. Knowledge and behavior of the community on SBE 
Changing the perceptions of communities in relation to SBE was seen 

as one of the most important enablers. According to interviewees, 
communities that taught proper knowledge to the next generation(s) 
and that improved rapid transportation of SBE victims to hospitals saw a 
direct decrease in snakebite mortality rates, and a reduction in religious 
and traditional beliefs. One participant mentioned: “If communities are 
aware and have knowledge about the conservation, then they will try to 
conserve the nature and try to harm snakes less, and they will teach the same 
things to the next generation. This reduces snakebite deaths.” (P14). 

Nevertheless, plenty of barriers were reported as well. Removing 
negative religious and traditional beliefs amongst community members 
was proven to be extremely difficult. Despite the sacred status of snakes 
in several cultures, community members held deep-rooted beliefs that 
snakes are malevolent, aggressive animals and that snakebite is a pun-
ishment for bad behavior. Thus, the fear and mysticism of snakes may 
provoke violence and the death of the snake. An Indian participant said: 
“We find that established community beliefs about snakes (thousands of 
negative myths) makes it difficult to counter these wrong beliefs.” (P8). 

Several participants reported that community resistance negatively 
affected their program due to poor understanding of the SBE and inap-
propriate first-aid practices. Even though community members came to 
listen, in practice they did not always adopt the recommendations of the 
program, like using mosquito nets and not using tourniquets. 

3.4.4. Presence of traditional healers 
In every country, the presence and influence of traditional healers 

was reported as a massive barrier to health seeking behavior and suc-
cessful treatment outcomes. Traditional healers were easily accessible, 
accepted goods over money, and gained the faith of communities as the 
vast majority of snakebites are ‘dry’ or non-venomous and thus, ‘cured’. 
Once envenomed, patients only sought care at hospitals after consulta-
tion with a traditional healer causing long delays in evidence-based 
treatment. Such delay causes serious complications and sometimes 
death in hospital settings, fueling the preference of community members 
of sticking with traditional healers rather than seeking modern medical 
care. Consequently, several informants have tried to include traditional 
healers in their programs, but, of course, convincing them to use more 
scientific approaches was always going to be a challenge; We also 
included traditional healers who use different types of mantras to treat 
snakebite. But is has been hard to convince them that this is traditional 
and not recommended by healthcare workers.” (P13). 

3.4.5. Availability and quality of antivenom 
The availability of antivenom in rural health facilities and remote 

areas was a huge issue in both India and Nepal, whereas in Bangladesh 
the NCD Health Department prioritized distributing antivenom to all 
parts of the country. Several participants expressed obstacles for com-
munity members to find rapid transportation to the hospital, as well as 
misunderstandings on where to go first for SBE treatment. Moreover, the 

quality of the antivenom was a major barrier in every context as anti-
venom produced in India was ineffective to counter the effects of en-
venomation caused by other common venomous snakes found in the 
region besides the big four. One Indian participant explained that: “I 
have seen medical doctors from my state collectively agree upon using 25–30 
vials per patient where it is supposed to be 2–3 vials, but the quality [of the 
antivenom] is different, and this leads to huge shortages.” (P10) As a result 
of these shortcomings, participants discussed that villagers lost faith in 
medical science and the information of their programs. 

An enabler was that antivenom is free of charge in Nepal, Bangladesh 
and India. Moreover, Nepalese participants reported the availability of 
antivenom in rural army camps, whereas Bangladesh recently opened 
the first Venom Research Institute in Chittagong. 

3.4.6. Capacity of local healthcare workers to treat snakebite 
Various participants disclosed challenges to adequate medical SBE 

treatment in the public sector. HCWs often had limited knowledge on 
SBE and resources were scant. Unqualified personnel resulted in 
inability to perform intubation and loss of confidence of HCWs in all 
countries. More specifically, the fear of antivenom-induced anaphylactic 
shock amongst HCWs and the lack of ICU support was reported in 
Bangladesh. Furthermore, anger of victim’s relatives in India and Nepal 
were barriers that fortified the underlying insecurities of HCWs. One 
participant explained: “The hospitals should be ready, trained and qualified 
to treat and stabilize the patient. This is not happening now, so people run 
from hospital to hospital and lose faith in medical science and visit faith 
healers instead.” (P1). 

On the contrary, HCWs were also seen as one of the biggest enablers 
as they were a huge driving force in every context. “I think for facilitating 
the healthcare workers are the most important people, because they are the 
ones who are actually the biggest driving force, and if we can develop a big 
pool of them as good enablers in our country perspective, it would be 
fantastic.” (P2). 

4. Discussion 

This study aimed to provide an overview of the existing barriers and 
enablers to the sustainable implementation of CE practices tackling the 
burden of SBE in South Asia. Program enablers included providing 
consciously planned technological and continuous methods as well as 
inclusive and innovative materials, utilizing SBE data to inform the 
program, and conducting impact measurements. Barriers of the program 
entailed a scarcity of SBE data, issues with gathering participants for 
educative sessions, and difficulties with providing innovative methods 
and materials in different regional languages. In the organization, the 
facilitating role of motivated, trained staff members within organiza-
tions that hold strong reputations and communicate with other SBE 
actors, and utilizing existing resources were expressed. The most 
important organizational barriers included human resource shortages 
and unqualified staff members, limited funding, limited communication 
with other SBE actors and language barriers between the organization 
and the communities. For the community and context, the presence of 
collaborations, involvement of the government, and free and available 
antivenom were all enablers to sustainable SBE-CE work. Barriers at the 
community level were community resistance, unqualified healthcare 
workers, religious beliefs and traditional healers. To both tackle the 
aforementioned barriers while simultaneously sustaining enablers, this 
study proposes several top-down and bottom-up recommendations (see 
the Recommendation Box). 

This study shows that the use of community-inclusive technology 
and innovation played a beneficial role for delivering CE methods and 
resources, which led to favorable and continuous program outcomes. 
The importance of social media, targeting different socio-economic 
groups and prolonged engagements in SBE-CE methods and materials, 
was also highlighted in empirical research in India, and a literature re-
view in East Africa (Kadam et al., 2021; Moos et al., 2021). Furthermore, 
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these studies also stressed the importance of involving respected com-
munity figures and leaders to broker introductions, build relationships 
and disseminate their programs into the wide community, which is 
similar to our findings. 

SBE-CE programs are also more likely to succeed once they were held 
during hours that did not compete with the work schedules of commu-
nity members, in locations that were easily accessible, and where costs 
and resources were not a hindrance to participate. Issues with personal 
costs, timing and accessibility of CE programs were also highlighted in a 
literature review by Popay et al. (2007). The review examined barriers 
and enablers to the successful implementation of diverging international 
CE practices that addressed the social determinants of health or health 
inequalities. Similarly, a literature review of Moos et al. (2021), focusing 
on CE practices for NTDs in rural East Africa, reported that participation 
costs as well as time-competing activities of agricultural workers created 
barriers to SBE-CE programs. In addition, participatory approaches were 
described as enablers to SBE-CE practices (Moos et al., 2021). However, 
considering the descriptive nature of this literature review, the true 
implications of participatory approaches for SBE-CE remains unknown. 
As the extent to which CE was reached within the SBE programs was not 
addressed in this study, the effect of participatory approaches and 
facilitating community empowerment form an interesting topic for 
future research. 

Secondly, this study demonstrates the vital importance of data. 
Availability of data is used to inform CE work on SBE, as well as to 
evaluate it through impact measurements. Several participants 
expressed a lack of SBE data in South Asia to inform their work in terms 
of understanding community SBE knowledge, relevant epidemiological 
data, and using data for advocacy. Likewise, a lack on SBE data was 
reported in multiple other studies within this context (Ediriweera et al., 
2017; Hossain et al., 2016; Mohapatra et al., 2011). Future research thus 
needs to focus on generating adequate and frequent nation-wide com-
munity based SBE surveys and improve government health reporting 
systems to capture the incidence, morbidity, mortality and perceptions 
of communities on SBE. Moreover, this study highlights that SBE-CE 
actors need to develop methods to perform monitoring and evaluation 

(M&E) of their programs. Practical guidelines state that the M&E ac-
tivities need to be planned just as carefully as the data collection phase, 
as they allow for timely adjustments during the program and knowledge 
about the effectiveness and efficiency of the program afterwards 
(Unesco, 2009). A similar guideline recommended the performance of 
formative, process, summative, outcome or impact evaluations, for 
community engagement work, using different methods, depending on 
the perspectives of several stakeholders (CODE OF ETHICS FOR 
RESEARCH, 2016). More specifically, empirical findings from SBE-CE 
work in India have suggested mixed-method studies to perform impact 
measurements for SBE-CE work (Kadam et al., 2021). 

This study illustrates that, within SBE organizations, despite a huge 
shortage of human resources, staff members have the ability to generate 
numerous enablers. Motivated and trained staff members with a diverse 
set of skills and knowledge are key to establishing a strong reputation 
and longstanding relationships with communities, causing sustainable 
CE work. The undeniable facilitating role of staff members was also 
reported by a review focusing on CE practices for the delivery of 
healthcare services (De Weger et al., 2018). However, the significant 
lack of funding restricts the continuation and replication of the organi-
zation’s activities. Financial issues for SBE work have been reported by 
several other studies (Moos et al., 2021; Sharma et al., 2013). Hence, 
future research and advocacy needs to focus on the reallocation of funds 
and attracting donor agencies to meet the need of SBE-CE actors. 

This study also showed that deeply rooted perceptions, and inade-
quate knowledge and health-seeking behaviors of community members, 
result in resistance to CE programs. Identical community perceptions on 
SBE have been demonstrated in other studies conducted in South Asia, as 
villagers often held limited knowledge on SBE, performed harmful first- 
aid practices, and feared and killed snakes (Pandey et al., 2016; Ralph 
et al., 2019; Samuel et al., 2020). Moreover, several studies described 
the presence of unqualified HCWs and the unavailability and in-
adequacy of antivenom (Alirol et al., 2010; Moos et al., 2021; Potet 
et al., 2021), which are also substantial barriers found in this study. 
These barriers in turn, fuel communities desire to visit traditional 
healers, which are abundantly present in the South Asian context 

5. Recommendations 

5.1. Bottom-up  

• Encourage the design and use of practical technology tools which are inclusive to local needs and support community participation and 
education  

• Support the development of easy-to-use templates which can assist SBE CE actors in the design, planning, monitoring and evaluation of 
snakebite programs  

• Work with NGO’s, civil society and governments to develop best practice resources to support staff training on community snakebite programs  
• Facilitate acquiring a diversified and motivated groups of staff members with a diverse set of skills  
• Encourage the dissemination of snakebite education and awareness through existing community structures and meetings where possible  
• Foster national, regional, and international collaborations which improve networking, learning and exchange among SBE CE actors 

5.2. Top-down  

• Ensure equitable and free access to quality antivenom and treatment commodities in local health facilities  
• Strengthen the capacity of rural HCWs to diagnose, manage and treat snakebite patients through workshops, education sessions and by the 

training of trainers  
• Train and sensitize appropriate first responders in snakebite prevention, first-aid, treatment and referral pathways including traditional 

healers, community health volunteers and local leaders 
• Ensure a coordinated, integrated and uniform response by making policymakers and SBE-CE actors share the responsibility in close part-

nership for SBE prevention and control  
• Support community members and civil society to conduct SBE surveys in affected communities on the incidence, morbidity, mortality and 

perceptions of community members 
• Ensure the government prioritize snakebite by taking a leading role in the development of national snakebite strategies and plans in part-

nership with SBE CE actors and other stakeholders  
• Ensure that adequate and sustainable funding is invested into community-based snakebite programs  
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(Hossain et al., 2016; Kadam et al., 2021; Rahman et al., 2010). 
Engaging with traditional healers has been proven essential yet difficult 
in this study, as well as in other SBE-CE efforts (Kadam et al., 2021; Moos 
et al., 2021). The work by Kadam et al. (2021) suggests that resources 
first need to be invested in other activities, given the difficulties with 
engaging traditional healers, which may be applicable for other SBE-CE 
actors in the field as well. 

The need for governmental support to sustain the CE practices on 
SBEbecame evident in this study. The lack of support and prioritization 
of SBEby national governments has been highlighted extensively in the 
literature (Alirol et al., 2010; Gutiérrez et al., 2013; Ralph et al., 2019). 
This study shows that the government in Bangladesh has appointed two 
Health Departments to lead on national SBE efforts, hired CHWs and 
established a Venom Research Institute to try to mitigate the burden of 
SBE. In India and Nepal, several non-governmental SBE actors mainly 
perform isolated CE practices in different locations, without much cen-
tral support from the government. Moreover, these independent actors 
fail to communicate with other SBE-actors, which may lead to inefficient 
use of resources and discontinuities of the program (Vermeir et al., 
2015). These findings suggest a need for an integrated approach, 
involving different ministries (e.g. Ministry of Health, the Ministry of 
Wildlife, the Ministry of Education and the Ministry of Agriculture), as 
well as SBE-CE stakeholders, to facilitate a uniform and sustainable 
system of SBE prevention and control. Likewise, collaborations are re-
ported as a significant enabler in this study. This vision supports the 
findings of Moos et al. (2021), who recommended cross-sectoral col-
laborations to establish ‘quick-wins’ in the field of community engage-
ment and NTDs. 

5.3. Strengths and limitations 

This is the first study that has focused on uncovering the barriers and 
enablers to the sustainable implementation of CE practices for SBE in 
South Asia. An important strength of the study is that the sample of the 
interviews represented a variety of SBE actors and stakeholders in three 
countries of South Asia. Moreover, several topics were mentioned by 
multiple participants, illustrating consensus within the study sample. 
Naturally, this study also has some limitations. Linguistic barriers be-
tween the researcher and the target population decreased the total 
number of participants and may have led to some information being lost 
in translation. Secondly, language differences were specifically preva-
lent in those working on the grassroots-level, who directly engage with 
communities. Also, the number of SBE-actors working on CE efforts is 
generally limited in South Asia, and therefore, convenience and snow-
ball sampling were used. These limitations may have caused volunteer 
and selection bias which may have influenced the quality of the study. 
Moreover, these forms of sampling have led to an unequal distribution of 
different stakeholders’ groups in the final sample size. 

6. Conclusion 

This study offers an extensive overview of the perceived barriers and 
enablers of community engagement practices for SBE prevention and 
control in the context of South Asia. As every community has its own 

unique characteristics, this study does not aim to provide a generalizable 
overview. However, the findings of this study form a framework that 
depicts several program, organizational and contextual factors which 
are crucial for SBE and CE; a priority pillar of the WHO strategy for SBE 
prevention and control. Important enablers included providing inno-
vative, inclusive and continuous methods and materials, carefully 
planning of programs, performing monitoring and evaluation, SBE data 
availability, motivated and trained staff members, strong organizational 
reputations, communication with other SBE-actors, collaborations, and 
the involvement of the government. Substantial barriers entailed a lack 
of SBE data, lack of facilitating innovative methods and materials, 
human and physical resources shortages, community resistance, un-
trained HCWs, and traditional healing practices. This overview will 
serve as a practical tool to inform policy makers, SBE-CE actors and 
other stakeholders on the underlying barriers and enablers of SBE-CE 
practices in diverging contexts. As optimizing and sustaining SBE-CE 
practices is of paramount importance, context-sensitive, multi-faceted 
approaches are needed that incorporate all factors that influence SBE 
community work. 
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