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Abstract
Background: Rabies, a deadly zoonotic disease, remains a major public
health issue in Asia, demanding urgent and effective interventions.
Embracing the One Health approach, which integrates human, animal, and
environmental health, presents a comprehensive framework for tackling
rabies. This study explores how such a holistic strategy can enhance rabies
control and eradication efforts in Asia, where the disease continues to pose a
significant threat. By fostering multi-sectoral collaboration and blending
veterinary, medical, and environmental sciences, the One Health approach
aims to streamline surveillance, control, and ultimately, the elimination of
rabies.

Methods: This study employs a scoping review methodology to assess the
effectiveness of One Health interventions in the management and outcomes
of rabies across various Asian contexts, exploring the associated challenges
and achievements. Following the Arksey and O'Malley five-step framework
and adhering to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) guidelines, this
review seeks to uncover critical themes, identify trends, and highlight gaps
within the realm of rabies control in Asia.

Results: Our review included studies showcasing the application of One
Health strategies in combating rabies across different Asian contexts. These
studies emphasize the critical role of technological innovations, community
engagement, and multi-sectoral collaboration in effective rabies control.
Innovations like mobile apps for surveillance and social media for education,
coupled with traditional control methods, have shown promise. The success
of these strategies underlines the need for culturally adapted approaches and
unified efforts spanning health, animal, and environmental sectors.

Conclusion: The One Health approach significantly contributes to rabies
control efforts in Asia, promising strides towards its management and
eventual eradication. This strategy, emphasizing stakeholder collaboration,
technological use, and sensitivity to socio-economic and cultural contexts,
paves the way for a rabies-free future. Future research should extend One
Health applications to other zoonotic diseases, assess the scalability of
interventions, and enhance surveillance systems, reinforcing global health
security against rabies and other public health challenges.

Keywords: lyssavirus; dog-mediated rabies; zoonotic diseases; one health
approach; stray animal control; intersectoral collaboration; veterinary medicine
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Introduction
Rabies, a neglected zoonotic disease, continues to be a significant global health threat, causing
considerable mortality worldwide, particularly in Asia [1]. Transmitted mainly through infected
animal bites, rabies impacts all mammalian species, with the majority of human cases attributed to
dog bites [2]. The virus is prevalent among other wildlife species, such as bats, cats, raccoons,
skunks, and foxes, especially noted in regions like the Americas and Europe [3,4]. Although, nearly
90% of fatal human cases are traced back to bites from rabid dogs [5]. The highest incidence rates
were observed in Asia, with 60% cases, followed by Africa at 36.4% [6]. Every year, more than
50,000 lives are claimed by rabies, highlighting the fatal nature of the disease [7]. Rabies poses
not only a significant threat to health but also leads to considerable economic costs, with global
estimates reaching around US$ 8.6 billion annually [8].

Asia faces a critical rabies problem, with the highest global death rates, where India contributes to
35% of these fatalities [2,9,10] closely followed by neighbouring Bangladesh [1]. Countries like
Nepal, Myanmar, Bhutan, Thailand, and Indonesia experience moderate incidences of rabies,
contributing to over half of the global cases linked to dog transmission [6]. Every nine minutes,
rabies claims a life in Asia, with India experiencing the greatest loss of life and significant declines
in quality of life, as measured by disability-adjusted life years (DALYs) [9]. Moreover, the financial
burden of post-exposure prophylaxis (PEP) in Asia is the highest, with costs soaring to US$1.5
billion each year [1]. The disproportionate burden in Asia, particularly in India and Bangladesh,
highlights the urgent need for enhanced rabies control measures, including widespread vaccination
of dogs, public awareness campaigns, and improved access to affordable and effective PEP.
Addressing these challenges is critical for reducing the incidence of rabies and alleviating its
substantial health and economic impacts in Asia [11].

Addressing rabies in Asia necessitates a comprehensive One Health approach that synergizes public
health education, animal management, and environmental stewardship. This entails not only raising
awareness about rabies prevention and the significance of immediate care and post-exposure
prophylaxis (PEP) but also ensuring PEP's accessibility and affordability, especially in underserved
areas [5]. Key to this integrated strategy is the humane management of stray dog populations via
Animal Birth Control (ABC) programs, directly tackling the primary rabies vector. Moreover,
reinforcing legal frameworks and policies, such as mandatory dog registration and encouraging
responsible pet ownership, plays a crucial role in a holistic rabies control ecosystem [10].
Community engagement is essential, with active involvement in vaccination drives and rabies
reporting fostering a collective response to eradication efforts [12]. In addition to that, emerging
technological innovations, such as the development of mobile apps for enhanced surveillance can
offer promising avenues for improving detection and management of rabies [13]. Central to this
One Health framework is the recognition that vaccinating dogs is not only the most efficient way to
prevent rabies in humans but also a pivotal element of a broader, more cohesive strategy that
bridges human health, animal welfare, and environmental considerations [14].

Expanding upon these initiatives, the integration of the One Health Approach into Asia's rabies
control strategies can offer a pathway to not only address the current challenge but also to
anticipate the future risks associated with rabies. The One Health Approach gained a lot of
popularity in recent times due to its interdisciplinary nature in treating and controlling zoonotic and
vector-borne diseases globally. The primary goals of this approach aims to boost human, animal,
and environmental health, advance disease understanding and prediction, control diseases across
species, and optimize resource use through multi-sector collaboration [15]. Through the
implementation of the approach, Asian countries can improve surveillance, vaccination efforts, and
public awareness of rabies prevention, crucially addressing the over 95% of cases stemming from
dog bites with a multifaceted strategy [16].

Recognizing the multifaceted challenges rabies presents in Asia, from its widespread incidence and
economic strain to the need for improved public health measures, the One Health approach
emerges as a promising framework. The primary purpose of this scoping review is to evaluate and
synthesize effectiveness of One Health interventions in managing rabies throughout various regions
in Asia.
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Methodology
The scoping review will adhere to the Arksey and O'Malley five-step framework [17], in accordance
to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR) guidelines [18]. The review will explore the scope and intricacies of the One
Health interventions in addressing rabies across Asia, aiming to pinpoint key themes, evolving
trends, and existing lacunae. The review was structured around five distinct phases as per the
Arksey and O'Malley framework:

Formulating the Research Question

The scoping review is centred around the question: a) "How do One Health interventions impact the
management and outcomes of rabies in different Asian contexts?", and What are the notable
challenges and achievements in executing One Health strategies for rabies management in the
region?"

Identifying the Relevant Literature

We conducted a comprehensive literature search on three major bibliographic databases – PubMed,
Scopus, and Web of Science, using key descriptor terms such as "One Health", "Rabies", and "Asian
Countries" within title and abstracts query tags. The search was not constrained by any publication
dates, spanning from the inception of databases until 1 March 2024. Files obtained from the search
were then uploaded to Nested Knowledge Platform for de-duplication of the records [19]. Detailed
search strategy for each database were described Appendix 1.

Setting the Inclusion and Exclusion criteria

The selection criteria for inclusion in the review were centred around articles primarily addressing
the research question, particularly those examining the One Health strategy in rabies management
across Asia. Eligible publications included peer-reviewed research articles, mini-reviews, and case
reports, written in English language. Studies not aligned with our research question, short articles
like editorials, commentaries, abstract papers, conference proceedings, and perspectives were
excluded. Articles without full texts were also omitted from the review.

Organizing and charting the data

Screening was conducted independently by two independent reviewers (PK and AS), with initial
title/abstract screening were done to assess relevance to the review's objectives, followed by a full-
text screening on the Nested Knowledge Platform. Any discrepancies that emerged during the
review process were resolved through mutual agreement by a third senior reviewer (PS). Data on
various parameters, including the first author's name, year of publication, country of publication,
study objective, key findings, challenges identified, and additional insights, were gathered using a
standardized extraction form.

Summarizing the Findings

In the summarization phase, we consolidated the key findings from the selected studies to focus on
major insights and challenges relevant to the effectiveness of One Health interventions in rabies
control across Asia.

Results
A systematic search was conducted across three bibliographic databases - PubMed (n=76), Scopus
(n=203), and WOS (n=72), which yielded a total of 340 records. After removing duplicates, 217
records were selected for initial title/abstract screening in Nested knowledge screener, leading to
the exclusion of 94 articles based on predefined inclusion and exclusion selection criteria. This
further resulted in 115 reports being considered for full-text retrieval, from which exclusions were
made due to reasons such as relevance to the review question and full-text availability. 17 studies
were included for a scoping review. Figure 1 illustrates the flow of study selection process in
accordance with PRISMA-ScR guidelines.

The final review encompassed 17 studies, revealing a broad geographical spectrum
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Of rabies research across Asia. Indonesia emerged as a significant contributor with four studies,
followed by India and China with three each. Other countries like Vietnam, Sri Lanka, Thailand, and
the Philippines were each represented by a single study, highlighting the transnational nature of
rabies research in the region. Some of the studies selected were carried out in multiple Asian
countries. These studies collectively underscore the essential integration of human, animal, and
environmental health, advocating for multisectoral collaboration in rabies control strategies.

Figure 1: PRISMA-ScR flowchart depicting the study selection process.

One Health Interventions in Rabies control

Multiple one Health interventions were employed in the studies, as illustrated in Table 1 below.
Community engagement and cultural integration were the most frequently represented category
with six studies (n=6), highlighting the crucial role of integrating community and cultural aspects
into rabies prevention strategies to ensure their acceptability and effectiveness [20-25].
Technological innovations, closely followed by four studies (n=4) [5,21,26,27] show a significant
trend towards leveraging technology to enhance the efficacy and scope of disease control measures
in the continent. Strategic Planning and Interdisciplinary Cooperation were also found in four
studies [26,28-30], emphasizing the necessity of well-coordinated strategies to combat rabies more
effectively. Multisectoral collaboration was also a key focus, represented in two studies, showing the
importance of collaborative efforts across various sectors, including health, veterinary, and
community organizations [31-33], to manage and prevent rabies through a unified approach.
Interestingly, one study examined the economic aspects of rabies control [32], highlighting the
critical role of strategic funding and philanthropic support in enhancing the cost-effectiveness and
sustainability of rabies prevention initiatives.

Community Engagement and Cultural Integration
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The successful implementation of rabies control strategies often relies on the active involvement of
local communities and the alignment with their cultural values. The Chiang Mai Model introduced in
Thailand incorporates scientific rabies control methods with Buddhist principles, creating a culturally
resonant approach. This model emphasized the need of multi-stakeholder collaboration, involving
government bodies, Non-governmental organizations (NGOs), academic institutions, and religious
bodies, to create a culturally sensitive and effective disease prevention framework [25]. One study
also proposed a framework for rabies interventions that emphasized the importance of political,
societal, and economic support. It advocated for a balanced approach that considers both the
positive and negative consequences of interventions [21]. A study by Byrnes H. et al. suggested
the implementation of a local state initiative – The Sikkim Anti-Rabies and Animal Health program
(The SARAH program), aimed at controlling and eradicating rabies in the north-eastern Indian state
[22]. A study conducted in Minahasa Regency of Indonesia centred on the effectiveness of rabies
control through locally initiated strategies that required continuous local government commitment
[23]. Another study on canine rabies elimination in Cebu, Philippines, emphasized the heavy
dependence on patient out-of-pocket expenditures (OOPE) for funding vaccination campaigns and
highlighted the urgency for government-led and inter-sectoral cooperation [24]. Moreover, in a
study conducted in ASEAN countries, the author addressed the need for policy changes and
capacity building to manage rabies epidemics effectively. It suggested an understanding of rabies
ecologies and a regional approach to address disparities in vaccine availability and resource
allocation [20]. Collectively, these studies demonstrate that successful rabies control requires not
only scientific, medical and technological interventions but also robust community engagement,
cultural sensitivity, and strong multisectoral collaboration to adapt strategies to local contexts and
resources.

Technological Innovations in Rabies Control

The integration of cutting-edge technologies has significantly transformed rabies surveillance and
management strategies across various regions and can prove to be a game-changer in the next few
years. In Bali, Indonesia, the development of a mobile application marks an advancement in
modernizing rabies surveillance with the integration of technology. The application streamlines the
recording of dog vaccination data and enhances access to veterinary services, providing timely
vaccination reminders [27]. Another study demonstrated the use of portable MinION technology in
Goa, India, to quickly sequence the rabies virus which provided detailed information about the
virus's genetic variations and transmission, helping to improve control strategies [5]. This novel
approach has also offered insights into the virus's genetic diversity and transmission dynamics,
enabling more targeted and effective control strategies. Furthermore, a study in China used a
WeChat-based rabies prevention program, using wide reach of social media platforms to educate
the public on rabies management and prevention [34]. Another China-based research focused on
the need for reliable vaccine technology and improved animal governance [21]. These technological
innovations mark a significant transition towards more effective and accurate rabies management
and prevention, both in Asia and worldwide.

Strategic Planning and Interdisciplinary Cooperation in Rabies Control

Four studies on this theme highlighted the importance of well-coordinated strategies and
collaboration across various sectors in combating rabies effectively. This study by Chen Q. et al.
focused on China's efforts to eliminate dog-mediated rabies by 2030 through a well-coordinated
national strategy, emphasizing the importance of integrating of one health considerations [28]. A
similar study by Miranda J.L. et al. highlighted the necessity of a sustainable One Health approach
in rabies control across Asia and Africa, advocating for enhanced multisectoral collaboration and
intercountry cooperation [35]. The study in Indonesia investigated a rabies outbreak,
recommending One Health emergency response strategies for more effective control, focusing on
improved coordination and integration across different health management sectors [30]. To
conclude, a study analyzed rabies control dynamics in Asia, particularly focusing on Thailand’s
success in reducing human rabies deaths by 90%, stressing the importance of integrated health
strategies and interdisciplinary cooperation [26]. Together, these studies illustrate the critical need
for strategic planning and interdisciplinary collaboration in the successful management and
eventual eradication of rabies.

Multisectoral Collaboration for Effective Rabies Management

33
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The critical role of multisectoral collaboration in the effective management of rabies is highlighted
through the findings of two distinct studies. A study in Vietnam showcased the Integrated Bite Case
Management program, demonstrating how effective rabies surveillance and control can be
enhanced through cooperation between veterinary and medical professionals under a One Health
approach []. On the other hand, Indonesian research highlighted the effectiveness of rabies control
efforts when community initiatives are supported by government-led strategies, illustrating the
crucial role of ongoing support across various sectors [31]. These studies show the essential nature
of multisectoral collaboration, leading to substantial progress in rabies control.

Figure 2 shows the Multisectoral Rabies Management Approach. This figure depicts the
collaboration among community, health, and animal sectors for rabies control,
highlighting technology’s role in surveillance and data integration within a One Health
framework.

The Role of Funding and Philanthropy in Rabies Control Initiatives

Building upon the critical role of funding in rabies control, a study Fitzpatrick C.M. et al. shed light
on critical aspects of rabies elimination efforts. The study provided a detailed analysis of the cost-
effectiveness of various approaches, emphasizing the significant impact of strategic funding and
philanthropic efforts in making canine vaccination programs sustainable [32]. Miranda L.M. et al.
also observed the reliance on patient out-of-pocket expenditures for funding rabies vaccination
campaigns in the Philippines, highlighting the substantial burden on individuals and the need for
more sustainable funding solutions [24]. The included studies emphasize the multifaceted nature of
effective rabies control, where technological innovations, community engagement, strategic
funding, and multisectoral collaboration all played vital roles in creating sustainable and effective
strategies to combat this zoonotic disease.

Table 1 shows summary of studies Integrating One Health in Rabies Control, featuring
comprehensive reviews of various approaches and findings, highlighting insights, key
findings, limitations, and the impact on One Health strategies in rabies management.

Author, Year Country Objective Key Findings
Challenges
Identified

Additional Insights
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Ross et al.,
2023[33]

Vietnam
Integrated Bite
Case Management
(IBCM)

-78-fold increase in rabies
case detection post-VARSP.
Low rabies mortality after
dog bites.

-Adoption of electronic
IBCM system expected to
further enhance
surveillance accuracy.

Reliance on passive
surveillance, under-
detection due to
healthcare-seeking
behaviours.

Pilot IBCM model in Phu
Tho showed significant
surveillance
improvement.

Aptriana et
al., 2023[31]

Indonesia
One Health
approach in rabies
control

- Effective rabies case
reduction through locally
initiated and top-down
approaches.

-Sustainable program
requires local government
commitment.

Sustainability
issues, need for
continuous local
government
support.

Highlighted the
effectiveness of the
One Health approach.

Subrata et
al., 2022[27]

Indonesia
Mobile app for
rabies surveillance

-Development of RaCon
app prototype for
enhanced surveillance.

-App integrates public and
animal health data for a
comprehensive overview.

N/A
Emphasized integration
of public and animal
health sectors.

Gibson et al.,
2022[9]

India
MinION technology
for rabies
sequencing

-Identification of three
rabies virus lineages.
Noted diversification in
Goa samples.

-Insights into virus spread
patterns facilitate targeted
control measures.

N/A

Stressed the
importance of
coordinated vaccination
efforts beyond Goa's
borders.

Chen et al.,
2021[28]

China
Rabies control
program
assessment

-Identified strengths in
surveillance and gaps in
dog vaccination coverage.

-Emphasized the need for
a coordinated national
strategy for rabies
elimination.

Low dog vaccination
coverage, limited
lab confirmation
capabilities.

Advocated for enhanced
regulation,
coordination, and a One
Health working group.

Barbara et
al., 2014[40]

Sri Lanka
Framework for
rabies interventions

-Proposed framework
emphasizing political,
societal, and financial
support.

-Advocates for a balanced
approach considering both
positive and negative
consequences of
interventions.

Lack of multifaceted
support in endemic
countries, potential
for
oversimplification.

Recommended a One
Health approach
integrating multiple
disciplines.

Byrnes et al.,
2017[22]

Sikkim,
India

SARAH program for
rabies eradication

-SARAH program serves as
a replicable model for
other regions.

- Highlighted the necessity
of an integrated One
Health approach for
effective eradication.

Challenges in
vaccination
coverage estimates,
resource
constraints.

SARAH program serves
as a model for rural
rabies control.

Fitzpatrick et
al., 2016[41]

Tamil Nadu,
India

Cost-effectiveness
of rabies control
strategies

- Canine vaccination highly
cost-effective.

-DALYs significantly
reduced through focused
vaccination efforts.

N/A

Established a One
Health coordination
committee in Tamil
Nadu.
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Karamoy et
al., 2023[23]

Minahasa
Regency,
Indonesia

One Health
approach in rabies
control

-Effective implementation
with room for
improvement in
coordination and
education.

-Identified need for
enhanced community
education and involvement
in vaccination efforts.

Insufficient dog data
surveillance,
suboptimal
vaccination rates.

Stressed the
importance of
community involvement
and education in
vaccination efforts.

Petsophonsak
u et al.,
2023[25]

Thailand
The Chiang Mai
Model for rabies
control

-Long-term welfare
benefits, reduction in free-
roaming dogs.

-Model demonstrates
effective integration of
scientific and cultural
approaches.

N/A

Integrated scientific
strategies with Buddhist
principles for humane
rabies control.

Du et al.,
2023[34]

China
WeChat-based
rabies prevention
program

-High user satisfaction,
especially among urban
users.

-Program's digital
approach broadens public
health education reach.

N/A
Highlighted the role of
digital platforms in
public health education.

Miranda et
al., 2014[24]

Cebu,
Philippines

Canine rabies
elimination
campaigns

-Significant reliance on
patient out-of-pocket
expenditures for campaign
funding.

-Highlights the importance
of government and inter-
sectoral cooperation.

Non-compliance
with PEP series,
limited
understanding of
rabies dynamics.

Emphasized
government-led and
inter-sectoral
cooperative strategies.

Miranda et
al., 2023[29]

Asia and
Africa

Rabies situation
and control
measures

-Over 99% of human
rabies deaths occur in Asia
and Africa.

-Canine-mediated rabies
potentially eliminable with
current tools. Focus on
prevention and awareness
critical.

N/A

Advocated for a
sustainable One Health
approach and
intercountry
cooperation.

Zuhriyah et
al., 2020[30]

Dompu,
Indonesia

Rabies outbreak
analysis and
response

-1,315 rabid animal bites
and 9 human fatalities
reported.

-One Health emergency
response strategies
recommended for effective
control.

Lack of dedicated
One Health
institutions, limited
stakeholder
coordination.

Highlighted cost-
effectiveness and
practicality of One
Health in managing
zoonotic diseases.

Balogh et al.,
2023[20]

ASEAN
countries

Rabies epidemic
analysis and
control strategies

-Advocated for policy
changes, capacity building,
and oral rabies vaccines
for dogs.

-Need for a regional
approach addressing
unique rabies ecologies.

Disparities in
vaccine availability,
financial and
resource constraints
in rural areas.

Suggested a nuanced
understanding of rabies
ecologies and regional
variances in control
methodologies.

Barber et al.,
2023[21]

China
Rabies situation
analysis

-Highlighted the need for a
One Health approach and
the challenges in vaccine
reliability and animal
governance.

-Need for a comprehensive
strategy addressing
regional disparities.

Regional disparities,
limited resources for
rural vaccination
clinics.

Called for a strategic
shift to address the
complex factors
influencing rabies
control.
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Ghai et al.,
2020[26]

Asia
Rabies control
dynamics

-Thailand's success in
reducing human rabies
deaths by 90%, challenges
in achieving dog
vaccination coverage.

-Emphasized the
importance of integrated
health strategies.

N/A

Stressed the
interconnectedness of
health sectors and the
importance of
interdisciplinary
cooperation.

Table 1 shows summary of studies Integrating One Health in Rabies Control, featuring
comprehensive reviews of various approaches and findings, highlighting insights, key
findings, limitations, and the impact on One Health strategies in rabies management.

Discussion
This scoping review is the first to describe and evaluate the various interventions employed in the
battle against rabies, outlining how each distinctly supports comprehensive disease management
and prevention strategies in Asia, a region critically affected by the ongoing risk of rabies [1]. Asian
countries Vietnam is on track to eliminate human rabies cases by 2025, and China aims to achieve
this target by 2030. The Philippines and Malaysia are also focusing on educating children about pets
and bite prevention [36]. Our review has uncovered that technological innovations such as mobile
applications for surveillance and the use of portable MinION sequencing technologies have markedly
improved the monitoring and analysis of the rabies virus. These technologies enable precise
tracking and understanding of transmission patterns, which is crucial for tailoring response
strategies to specific regional dynamics [37]. Additionally, the review highlights the critical
importance of community engagement and cultural integration. Successful models like the Chiang
Mai Model in Thailand demonstrate how incorporating local cultural practices and encouraging
community participation can significantly enhance the effectiveness of rabies control programs.
Aligning strategies with local beliefs not only fosters greater public cooperation but also ensures the
sustainability of health interventions [38].

Moreover, our findings reveal that strategic planning and interdisciplinary cooperation are essential
for the efficient management of rabies. National and regional strategies that integrate human,
animal, and environmental health sectors under a One Health framework show promise in
managing and eventually eradicating rabies[36]. Multisectoral collaboration, involving public health
officials, veterinarians, and community organizations, is also highlighted as a crucial component for
effective disease control, ensuring that efforts are coordinated and comprehensive. On the financial
front, the review draws attention to the need for sustainable funding models. The reliance on out-
of-pocket expenditures for post-exposure prophylaxis in some regions underscores the necessity for
strategic funding solutions that can support widespread vaccination campaigns and alleviate the
economic burden on communities. These insights point toward the need for a robust, integrated
approach that leverages technological advancements, enhances community engagement, and
utilizes strategic funding to effectively combat rabies in Asia.

The findings from this scoping review provide critical insights for policymakers, public health
officials, and other stakeholders involved in rabies control. Governments should aim to bolster
technological infrastructure to support advanced surveillance systems like mobile apps and genomic
sequencing, critical for early detection and rapid response to rabies outbreaks. Enhancing
community engagement through culturally sensitive education initiatives and integrating rabies
prevention into school curriculums can increase community participation and effectiveness. Formal
mechanisms should be established to facilitate intersectoral cooperation among human, animal, and
environmental health agencies, including joint training and shared data systems. Comprehensive
rabies control policies must include mandatory pet vaccinations, regulation of animal populations,
and stricter wildlife trade controls, supported by sufficient funding for effective implementation.
Improving access to affordable post-exposure prophylaxis (PEP), particularly in underserved areas,
and supporting innovative financial models like public-private partnerships can sustain rabies
control initiatives. Advocating for a One Health approach that encompasses cross-disciplinary
research and integrated disease management strategies will enhance the training of health
professionals and the overall effectiveness of rabies prevention efforts across Asia [39].
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Despite the comprehensive nature of this review, several limitations need to be acknowledged.
Firstly, the focus on studies specific to Asia may not encapsulate the full spectrum of global efforts
and innovations in rabies control. Such a regional focus could overlook pivotal studies from other
regions that offer valuable insights into One Health interventions. Secondly, the potential for
publication bias must be considered, as studies with positive outcomes are more likely to be
published, which could skew perceptions of the effectiveness of the One Health approach.
Additionally, the variability in study designs and methodologies among the reviewed articles
complicates efforts to standardize outcomes, impacting the comparability of results. Moreover,
excluding publications in languages other than English may omit significant research contributions
from Asia.

The generalizability of the findings is another concern, as the effectiveness of community
engagement and multisectoral collaborations observed in the reviewed studies may not be directly
transferable to other socio-cultural settings due to differing cultural norms and public health
infrastructures. Furthermore, this review did not account for the evolving nature of the rabies virus
and its epidemiology, which could influence the long-term success of current interventions.

Future research should investigate the scalability of successful interventions, the adaptability of the
One Health approach to other zoonotic diseases, and the implementation of integrated surveillance
systems. In an increasingly interconnected world, the insights gained from Asia’s approach to
combating rabies could inform broader global health strategies, ensuring preparedness and
effective response to this and other zoonotic challenges. This review lays a foundational
groundwork for future studies and offers actionable insights for policymakers and public health
officials to advance towards a rabies-free world.

Conclusion
This scoping review has provided a comprehensive overview of the One Health interventions
implemented in Asia to control and manage rabies. The findings highlight the importance of a
multifaceted approach involving technological innovations, community engagement, strategic
planning, multisectoral collaboration, and sustainable funding models. Through the application of
advanced surveillance technologies and genomic sequencing, significant strides have been made in
monitoring and understanding the transmission patterns of the rabies virus. These technological
advancements facilitate timely and tailored responses that are critical for effective rabies control.
The review also emphasizes the crucial role of community engagement and cultural integration in
rabies prevention strategies. Successful models such as the Chiang Mai Model in Thailand
demonstrate the effectiveness of aligning rabies control initiatives with local cultural practices and
values, which enhances public cooperation and the sustainability of these interventions.
Additionally, the integration of human, animal, and environmental health sectors under a unified
One Health framework has shown promise in addressing the complexities of rabies management
comprehensively.

Despite these advancements, the review identifies several limitations, including regional focus,
publication bias, and variability in study methodologies, which may affect the generalizability of the
findings. Future research should focus on expanding the applicability of successful interventions and
exploring the adaptability of the One Health approach to other zoonotic diseases. As we move
forward, it is crucial for policymakers and public health officials to consider these insights and
continue to foster robust collaborations and integrated strategies. Doing so will not only advance
rabies control in Asia but also contribute to global efforts in combating this deadly disease. This
review serves as a vital stepping stone towards achieving a rabies-free world.
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