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Snakebite envenoming (SBE) is a neglected tropical disease (NTD) of high global impact. The
World Health Organization (WHO) estimates 4.5 to 5.4 million people are bitten by snakes
annually, resulting in 1.8 to 2.7 million envenomings, 81,000 to 138,000 deaths, and at least
400,000 people suffering from physical or psychological sequelae [1,2]. SBE mostly affects
impoverished rural populations in sub-Saharan Africa, Asia, Latin America, and parts of Ocea-
nia, thus fueling a vicious cycle of poverty and illness. SBE not only affects humans, but also
domestic animals, including livestock, with negative social and economic consequences [3,4].
This requires a better understanding of the complex social, cultural, and ecological contexts
where SBE occurs [5], within the conceptual frame of One Health, an integrated approach that
recognizes the health of humans, animals, and the environment as closely linked and interde-
pendent [6]. Such complexity demands more integrative approaches for better understanding
and confronting this disease.

SBE has unique features that make its prevention and control challenging. Unlike many
infectious diseases, SBE cannot be eradicated, but its incidence and impact can be reduced
through effective programs aimed at better prevention and rapid access to treatment. This in
turn demands the engagement of communities to improve the cohabitation of humans,
domestic animals, and snakes in rural agroecosystems. In 2019, the WHO launched a strategy
for the prevention and control of SBE, aimed at halving the deaths and disabilities caused by
this NTD by the year 2030. This strategy is based on 4 pillars, i.e., empower and engage com-
munities; ensure safe, effective treatment; strengthen health systems; and increase partner-
ships, coordination, and resources [2]. Building on previous ideas and publications, this article
discusses and advocates for transdisciplinary research on SBE and for promoting dialogue and
collaboration between sectors, particularly by engaging communities affected by SBE at all lev-
els of the research process.
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Towards transdisciplinary research in SBE

Notable research efforts have been made over decades to build a body of knowledge in
areas dealing with SBE, such as herpetology, toxinology, immunology, epidemiology, clini-
cal sciences, and public health, among others. As part of these efforts, several research
agendas have been proposed, involving basic studies on venom composition and mecha-
nisms of action; preclinical assessment of the efficacy of antivenoms and new therapies;
epidemiology and clinical research of SBE, including diagnosis and treatments; technologi-
cal development of antivenoms and novel therapies; and public health intervention poli-
cies, among other topics [7,8]. Such high-quality research is essential to provide further
understanding upon which to build solid knowledge-based interventions in the public
health realm.

In addition to these ongoing specialized efforts, there is an urgent need to expand the
research landscape in the field of SBE by the incorporation of a transdisciplinary perspec-
tive. According to Jahn and colleagues [9], “Transdisciplinarity is a reflexive research
approach that addresses societal problems by means of interdisciplinary collaboration as
well as the collaboration between researchers and extra-scientific actors; its aim is to enable
mutual learning processes between science and society; integration is the main cognitive
challenge of the research process.” The need for transdisciplinarity is inherent to the 4 pil-
lars upon which the WHO SBE strategy is based [2]. Recently, a collection of articles was
published underscoring the value of the transdisciplinary perspective in the field of SBE
[10]. Moreover, renewed interdisciplinary efforts are gaining momentum in the SBE field
(see for example [11]).

Transdisciplinary projects should include 3 key elements [9]: (a) Facilitate the integration
between different disciplinary fields, not just to juxtapose them. This implies the need to think
outside “disciplinary boxes,” not only for finding areas of overlap, but also to transgress the
limits between disciplines in a creative process of mutual learning. (b) Incorporate diverse
social sectors and stakeholders in the design, development, analysis, and translation of the
results of the project. (c) Apply a translational approach, i.e., that the research outcomes should
be applied in the solution of the problem through effective interventions. Thus, integration is
not only relevant to scientific disciplines, but also between scientists and other social actors.
This demands rejecting the traditional power asymmetries in research between academic and
non-academic actors. Overall, the main challenge of transdisciplinarity is the real integration
between disciplines and between scientists and other members of the society, as well as the
effective translation of the research findings to solve a societal problem while promoting
capacity building at the local level.

How to develop transdisciplinary research in SBE?

The development of transdisciplinarity in the field of SBE demands innovative approaches.
Lessons should be learned from ongoing efforts on transdisciplinarity in various disciplines,
and valuable methodological toolboxes for transdisciplinary research are available [12,13].
These experiences and tools place a strong emphasis on the integration of a diverse set of scien-
tific fields with the knowledge generated by the local communities in a genuine “dialogue of
knowledges.” On these bases, we suggest a general approach based on understanding the local
context and promoting scientific and non-scientific actor dynamics and integration as guiding
principles for the design and development of transdisciplinary research projects. Firstly,
research should be rooted in specific contexts in localities where snake bites are prevalent,
involving various levels in the identification of the settings, e.g., local community, state/prov-
ince, or country. This demands, at an initial stage, the building up of a large cross-sectorial
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dataset on the features of the setting, as they relate to SBE, using many sources of information
and involving diverse actors in local communities, i.e., organized community groups, local
leaders, regional leaders, people affected by SBE (farmers, herdsmen, children), with a gender
focus to ensure participation of women and girls, traditional healers, and representatives of the
local and national governments, among others. Thus, since the first stages in the research pro-
cess, i.e., the identification of the problem to be studied, the relevant stakeholders to be
involved, as well as the design of the research itself, the local communities should have a pro-
tagonist role.

In the research design process, the next step should start through a dynamic, iterative
exchange of ideas between specialists on various scientific disciplines and stakeholders of
the society where the study will be developed. Research teams should be not only cross-sec-
torial and interdisciplinary, but also truly international, involving local experts and non-sci-
entific actors, and should be balanced from a gender perspective. The aim of this process is
to identify the main research questions and the prioritization of the main needs/gaps to be
addressed. From academia, the emphasis needs to be placed on integrating researchers
from as many disciplines as required, depending on the knowledge gaps and research issues
identified, in partnership with local communities and based on the evolution of the project.
Scientists and local community participants should work in a highly integrated fashion
instead of in silos. This open communication and exchange between researchers and non-
scientific actors must be sustained throughout the project to respond to challenges and
obstacles, having a broader impact on the local cultural, educational, and public health
landscape.

Rooted in local contexts, this integrative scheme is a space co-creation from which the
project design, implementation, and operationalization emerges and adapts to local priori-
ties and conditions. This demands a dynamic and permanent exchange of views and analy-
ses throughout the research and implementation process. This in turn will generate
integrative knowledge on the various aspects of the problem while simultaneously facilitat-
ing plans to translate research findings into implementation of actions that will improve the
prevention and management of SBE at various levels depending on the project (local,
regional, national).

Concluding remarks

This innovative and participatory approach to designing and implementing research in the
field of SBE aims to overcome the main cognitive challenge of research: integration at many
levels. Using this transdisciplinary scheme, projects will be integrated into the local context,
academic and non-academic actors will be involved in the co-design and execution of research,
and the output will be inherently integrated in the fabric of science and society as a conse-
quence of where it was undertaken. Translating research outcomes into thoughtful, evidence-
based solutions implemented beyond the research project setting is only feasible because of the
involvement of affected people as well as wider governing bodies that provide resources and
support to implement the solution, as shown in Fig 1. Renewed work is needed in this area to
explore the possibilities and challenges of this approach, which could be also applied to other
diseases. Moreover, it is necessary to scale up these local initiatives to extend its impact more
broadly and to promote sustainability. As the research, policy, and funding landscape for SBE
evolves in the next decade, we need to prioritize translation and integration, within the frame
of One Health and transdisciplinarity, as key mechanisms to ensure impact and success in
managing this NTD.
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Local context : -
Public health, toxinology, Local and regional authorities,
agricultural sciences, Geography, community groups, people
ecology, herpetology, environment, culture, affected by snakebites
medical sciences, veterinary climate, politics, (including women and
medicine, social sciences, economy, social groups children), traditional healers,
geography, etc. the media, etc.

Scientific actors Non-scientific

actors

T

Integration

Impactful
solutions

Programmatic
activities

Fig 1. Flowchart summarizing the transdisciplinary research approach proposed for snakebite envenoming. The key concept is integration at all levels,
as an inclusive dynamic and iterative process between and within the 3 pillars (local context, scientific disciplines, and non-scientific actors). Such integrative
and participatory perspective should be present from the design of the project up to its completion. Through the integration of the research process between
the pillars, translating research outcomes from project to policy and reality can be done more seamlessly resulting in impactful solutions aimed at reducing
the impact of snakebite envenoming.

https:/doi.org/10.1371/journal.pntd.0010897.g001
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