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Introduction. Rabies is one of the major public health challenges 
in the South-East Asia Region (SEAR), which is home to diverse 
populations where close human-animal interactions are common, 
creating a conducive environment for the transmission of dog 
mediated rabies. The scoping review intended to assess the health 
system preparedness of WHO South-East Asia Region countries, 
for dog mediated rabies, focusing on prevention, detection, and 
control efforts. 
Methods. The published literature was searched using PubMed, 
Embase, and Scopus databases, focusing on studies published 
from January 2013 to November 2023. The inclusion criteria 
encompass primary studies published in English between January 
2013 and November 2023 focusing on health system preparedness 
for prevention, control, and elimination of dog-mediated rabies 
in SEAR.
Results. A total of 178 studies were reviewed. Over the years, 

significant improvements were seen among most SEAR countries, 
but countries like Myanmar and the Democratic People’s Repub-
lic of Korea, have limited published evidence on health system 
preparedness for dog-mediated rabies. Most of the countries need 
to focus on various aspects like vaccine availability, inter-sectoral 
collaboration, robust rabies surveillance and reporting system for 
both humans and animals, strengthening of laboratory capacity 
and responsible dog ownership to be in alignment with the global 
goal of “Zero by 30” of ending dog mediated human rabies deaths 
by 2030. 
Conclusion. Each SEAR country demonstrates distinctive 
strengths and challenges in the elimination of rabies. However, 
incorporation of inter-sectoral coordination and strengthening 
the rabies surveillance system by linking both animal and human 
contribute to the control efforts in South-East Asia countries.
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Summary

Introduction

Globally, rabies is estimated to cause 59,000 deaths per 
year in over 150 countries and causes economic burden 
in terms of lost lives, medical expenses, livelihood, and 
incidental expenses, altogether estimated to account 
for around US$ 8.6 billion per year  [1]. Rabies is a 
zoonotic disease caused by the rabies virus, which 
spreads through two epidemiological cycles: an urban 
cycle and a sylvatic cycle [2]. The urban cycle maintains 
the infection in the dog population, while the sylvatic 
cycle sustains it within wildlife. According to the World 
Health Organisation (WHO), in 99% of human rabies 
cases, the rabies virus is transmitted to humans by 
dogs. Dog-mediated rabies is endemic in most South-
East Asian countries, and therefore approximately 608 
million people are at potential risk of rabies [3, 4]. The 
incidence of dog-mediated cases and the number of 
human deaths due to rabies both are higher in Asia as 
compared to other regions of the world  [5, 6]. Rabies 
presents a persistent threat in South-East Asian countries 
despite being a vaccine- preventable disease and also 
having existing guidelines for its prevention and control. 

Asian and African countries contribute around 99% 
of human rabies deaths worldwide, among which a 
significant majority accounts for 60% of these deaths 
taking place in Asia [6].
According to recent studies, there are reportedly 
challenges which include close human-animal 
interactions, inadequate health system preparedness, 
poor inter-sectoral coordination, insufficient resources, 
absence of political will, ineffective surveillance 
system, stock shortage of vaccine, restricted access 
to modern rabies vaccines and complex interplay of 
epidemiological factors  [7]. To effectively address 
these challenges, various public health strategies such 
as public awareness campaigns, vaccination programs, 
post-exposure prophylaxis (PEP), the mitigation of the 
risk of rabies transmission in humans, and a robust 
surveillance system for both humans and animals to 
gather evidence-based data, need to be incorporated [8, 
9]. Essentially, a “Multi-sectoral One Health Approach” 
is now critical for rabies control by understanding the 
disease dynamics and its close interactions between 
humans, animals, and environmental elements  [7]. 
Integration of the One Health approach into rabies 
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control strategies has proven to be cost-effective, 
where 2249 disability-adjusted life years (DALYs) 
were warded off during the program implementation 
period at the rate of 526 USD per DALY, exhibiting 
the intervention to be ‘very cost-effective’ by WHO 
definitions [10]. Therefore, this approach has also been 
endorsed by multilateral organizations namely WHO, 
the World Organization for Animal Health (WOAH), 
and the Food and Agriculture Organization of the United 
Nations (FAO), emphasizing the need for collaborative 
efforts to tackle zoonotic diseases  [11]. In 2015, the 
world initiated action against rabies known as the ‘Zero 
by 30’ initiative, a global strategy to end dog mediated 
human rabies by 2030, with the collaboration of four 
organizations, including the WHO, FAO, WOAH, and 
the Global Alliance for Rabies Control (GARC). This 
global strategic plan highlights a country-centric, well-
organized strategy to eliminate human death due to 
dog mediated rabies by 2023 [12]. The Association of 
South-East Asian Nations (ASEAN) also designated 
a cost-effective rabies control strategy, such as dog 
vaccination programme, supported by effective dog 
population management in the ASEAN Member 
States  [4]. A robust health system plays a critical 
role in preventing and controlling infectious diseases 
by providing adequate support for early detection 
and prompt management of disease threats  [13]. 
Health system preparedness for rabies control and 
prevention measures demands a critical evaluation 
of various aspects, including policies, practices, and 
infrastructure that are in place for the prevention and 
control of rabies within the healthcare and veterinary 
sectors. Health system preparedness is an essential 
component for the successful implementation of rabies 
control and prevention measures in both human health 
and animal health sectors. However, challenges persist 
across SEAR nations for consistent implementation of 
these components to control and prevent dog mediated 
rabies effectively. Therefore, the current scoping 
review intended to provide an in-depth overview of the 
health system preparedness of countries in the WHO 
South-East Asia Region (SEAR) for dog mediated 
rabies across the human and animal health sectors, 
focusing on the CDC (Centers for Disease Control and 
Prevention) framework of prevention, detection, and 
control [14].

Methods

The review methodology was developed based on the 
framework developed by Arksey and O’Malley and 
Levac et al., which includes the following stages [15].

1. Identifying the research question
For this review, the following research question was 
identified:
“What has been the overall health-system preparedness 
in rabies control and elimination in South-East Asia over 
the last decade?”

The JBI manual for Evidence Synthesis 2020 was used 
to develop the research question into PCC (Population, 
Concept, Context) format, where in this study context, 
the “Population” is the various stakeholders and 
components involved in rabies elimination efforts; this 
includes national government departments, healthcare 
professionals, veterinary agencies, local communities 
and animals at risk of rabies. The “Concept” is health 
system preparedness for rabies prevention, control and 
elimination and the “Context” is all countries under 
South-East Asia region as per WHO.

2. Identifying relevant studies
The published literature was systematically searched 
using journal databases, including PubMed, Embase, 
and Scopus. The search strategy was organized by main 
keywords in the research question and their synonyms, 
specifically "Health System", "Preparedness", Southeast 
Asia", "Rabies", and "Elimination". A combination of 
these keywords was utilized with the Boolean operators 
AND/OR. The search included grey literature on policy 
documents, animal bite management guidelines, and 
WHO publications available on the web. A manual 
search was conducted for the reference list of all articles 
included to confirm that all the relevant literature was 
included. Data was entered in Microsoft Excel 2019 for 
analysis.

3. Study selection

Inclusion criteria
The following was decided as the inclusion criteria:
1) studies focusing on health system preparedness for 
prevention, control, and elimination of dog-mediated 
rabies in SEAR countries, 2) written in English, and 3) 
primary research studies and grey literature resources 
from January 2013 to November 2023.

Exclusion criteria
Studies were excluded based on the following criteria: 
1) Case reports that mainly focus on symptoms and 
treatment modalities for rabies, 2) studies focusing on 
the safety and efficacy of available Rabies vaccines, 3) 
systematic and scoping reviews, 4) perspective papers, 
book chapters, commentary and editorial papers, and 
conference papers. 
All retrieved citations underwent three stages of the 
screening process: title, abstract, and full-text screening. 
Two researchers independently participated in reviewing 
all retrieved articles, and studies that complied with the 
predetermined inclusion and exclusion criteria were 
selected. The reviewers commenced with the blinded 
screening of the full texts once all the authors agreed on 
the selected studies.

4. Charting the data
Data were extracted from eligible articles as per the 
recommendations by  Arksey and O’Malley  [15]. The 
data were recorded by consolidating and understanding 
the data as per key themes. A data charting form was 
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developed to ensure relevant variables and themes were 
incorporated to answer the research question. Data were 
recorded from each article using MS Excel spreadsheets 
to ensure the comparability of extracted data among the 
articles.

5. Collating, summarising, and reporting the 
results
The findings of the review were summarized and reported 
according to the primary domains of the data extraction 
templates, and the findings were organized in such a 
way that addressed the review objectives. The results 
were reported based on the Preferred Reporting Item 
for Scoping Reviews (PRISMA-ScR) guidelines  [16]. 
The result part is divided into three broad themes, 
including prevent, detect, and respond, as per the CDC 
framework [14]. In addition, each theme was elaborated 
under various categories such as Prevent: Pre-exposure 
prophylaxis and Post-exposure Prophylaxis vaccination, 

Rabies Awareness in the Community, Capacity Building, 
and Workforce Readiness, Inter-Sectoral Collaboration 
for Rabies Prevention and Control, Practise of One 
Health Approach; Detect: Reporting mechanisms for 
Rabies, Laboratory Diagnostic Capacity; Response: Dog 
Population Management and Mass Dog Vaccination, 
Dog Ownership.

Results

Characteristics of included studies
The PRISMA flow diagram summarizes the selection 
process (Fig. 1) for studies. Initially, 5,408 articles from 
different databases were identified. After removing 
1,297 duplicates, 4,111 articles were included for the 
title and abstract screening. After these, 1,348 articles 
were excluded, as they were case reports, clinical trials, 
reviews or editorials, articles not published in the English 

Fig. 1. PRISMA Diagram [16]. 
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language, studies not from SEAR countries, abstracts 
with unavailable studies, studies outcomes that did not 
match the objective of the review and articles published 
before 2013. The remaining 413 articles were included 
for review, with 178 studies meeting the eligibility 
criteria.
One of the significant findings from the review highlights 
the inadequate availability of data on the health system 
preparedness for dog mediated human rabies in rabies 
prevention, detection, and control efforts in SEAR 
countries like Myanmar and the Democratic People’s 
Republic of Korea (DPRK Korea) During the review, 
we found that the highest number of publications related 
to rabies preparedness was from India, constituting 
44.5% and the lowest number of publications was from 
Myanmar and the DPRK Korea, accounting for 0.48% 
of the total (Fig. 2). Relevant published articles were not 
identified from Timor Leste or the Maldives. Notably, 
the first human rabies cases were reported in the western 
part of the island of Timor Leste, which was rabies-free 
until May 2023 [17].
Publication-based trend analysis of rabies related studies 
conducted across SEAR countries from 2013 to 2023, 
highlights a regional disparity in rabies research (Figure 
3). India consistently contributed to the highest number 
of studies with notable peaks in 2019 (24 studies), 
2020 (11 studies) and 2022 (15 studies) demonstrating 
proactive research activity during these years. Other 
countries such as Bangladesh, Bhutan, Nepal, and 
Thailand, showed lower research activity, with minor 
fluctuations. Maldives, Myanmar, Sri Lanka, and Timor-
Leste contributed minimally, generally ranging from 0 
to 4 studies per year. Overall, the trend emphasizes the 
need for increased and systematic research in countries 
with low study output.

Prevent
Pre-exposure prophylaxis (PrEP) and Post-exposure 
Prophylaxis (PEP) Vaccination 

The findings identified that the implementation and 
adoption of PrEP and PEP vaccination programs 
have significant variations across South-East Asia. In 
Thailand, greater emphasis has been given to oral rabies 
vaccines (ORV) for dog and mass dog vaccination 
(MDV) over specific human vaccination programs [18]. 
The study’s findings from Bangladesh, Bhutan, and Sri 
Lanka show that while rabies vaccines were available 
only at selected health facilities, often at a nominal or 
free of cost, availability of vaccine and distribution 
challenges often hinder accessibility, especially in 
rural areas  [19]. A significant portion of Bangladesh’s 
population (68.8%) relies on traditional healers to 
seek treatment after animal bites, including dog bites, 
causing low uptake of post-exposure prophylaxis  [20, 
21]. Evidence from India and Bhutan suggests that many 
people (56% and 78.2% of the participants) followed 
standard measures such as washing the bite wound with 
soap and water, followed by a dog bite [22-25]. In Nepal, 
basic wound care after a dog bite was most commonly 
practiced among upper-class people [26]. Obtaining pre-
and post-exposure prophylaxis has been challenging for 
Indonesia due to inaccessible topographic areas, limited 
facilities, inadequate vaccine supply, lack of human 
resources, and the high cost of post-exposure treatment 
for humans [27-29].

Rabies awareness in the community 

Studies from Thailand show that broadcasting plays a 
critical role in increasing awareness of rabies among 
the wider population, but there is a need to address 

Fig. 2. Country-specific distribution of research based on published evidence in the South-East Asia Region.
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the importance of seeking medical intervention and 
adherence to the PEP regimen [30, 31]. In Bangladesh, 
studies indicate a lack of knowledge and belief in 
cultural myths and dogma among people, leading them 
to seek treatment from traditional healers  [20, 21, 32, 
33]. Over the years, people’s level of awareness has 
changed. Still, there was a significant gap in knowledge 
about rabies prevention, treatment, and PEP regimens 
among populations, especially in rural populations of 
India [34-36]. In Bhutan, most of the participants (98%) 
had heard about rabies from different sources, but only 
a few followed post-exposure prophylaxis measures, 
revealing the need for mass education on rabies  [25]. 
In Nepal, limited access to education, transportation, 
and medical facilities due to topographical challenges 
in hilly and Himalayan regions, impending rabies 
awareness campaigns, and control efforts  [37-39]. The 
studies suggest community engagement, such as door-
to-door mapping, GPS tracking, and the use of digital 
tools like SMS alerts, enhances public participation in 
rabies control efforts in Indonesia, but still, there are 
requirements for health education to increase public 
awareness about rabies, especially to the remote places 
where access to healthcare and vaccination services is 
limited [40-42]. In Sri Lanka, rabies prevention efforts 
have extensively prioritized community education with 
initiatives to incorporate rabies education into the school 
syllabus and empower the community through radio 
messages, educational videos, school campaigns, and 
print media, but studies suggest low participation of 
people in health education programs [9, 43].

Capacity Building and Workforce Readiness 
The evidence suggests, in Thailand, over the years, there 
has been an emphasis on training the physicians, field 
staff, and volunteers to distribute of animal vaccine 

baits to the animal vaccination teams  [44, 45, 18]. 
The findings from Bangladesh underscore the need 
for structured training modules for frontline health 
workers on rabies management [21]. Training programs 
were conducted in India for various community groups 
incorporating healthcare workers, village leaders, 
Primary Health Centre (PHC) staff, and auxiliary nurse 
midwives (ANMs); there was still a notable knowledge 
gap in various aspects of rabies control efforts, including 
understanding PEP regimens and management of animal 
bite injuries  [46-48]. Bhutan’s rabies control policy 
prioritized training on vaccine techniques and handling 
emergencies related to rabies exposure for the healthcare 
workers, which was reflected by the studies that indicate 
doctors and nurses are trained on PEP protocols and 
rabies vaccines are administered by trained staff for 
both the Expanded Program on Immunization (EPI) 
and rabies program [49, 19]. The rabies policy in Nepal 
stresses training for healthcare workers to equip them 
well to handle cases effectively; however, the evidence 
shows there are prerequisites for structured training for 
both healthcare workers and veterinarians in Nepal [50, 
51]. The policy highlights training for animal health and 
health workers for mass dog vaccination campaigns, 
planning, analysing vaccination data, and PrEP/PEP 
administration in Indonesia and Sri Lanka  [52, 53]. In 
Indonesia, training programs are conducted for various 
stakeholders from animal health sectors, including 
vaccinators, field teams to train in dog handling, 
laboratory staff, and veterinary staff received training 
in both dog vaccination and sampling  [53, 54]. In Sri 
Lanka, doctors and nurses were trained in PEP protocols. 
Healthcare professionals also received training to utilize 
data platforms for monitoring and reporting rabies cases 
to assist in decision-making about PEP administration 
and tracking treatment outcomes [55, 19].

Fig. 3. Global Trends in Rabies Research Publications (2013-2023).
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Inter-Sectoral Collaboration for Rabies Prevention and 
Control 
The rabies control policies across SEAR countries 
emphasized collaboration and coordination among 
key stakeholders. In Thailand, local governments have 
collaborated with Non-Governmental Organizations 
(NGOs) and international partners, namely the 
United States Agency for International Development 
(USAID), to improve rabies control strategies  [18]. 
Bangladesh also advocates for collaboration among 
various stakeholders, such as government agencies, 
NGOs, and community organizations [32, 56]. In India, 
mass vaccination campaigns, resource management, 
and community engagement were ensured through 
collaboration with Mission Rabies, local veterinary 
authorities, and other health departments  [57, 58]. In 
Bhutan, there is a demand for improved coordination 
between human health and animal departments to 
enhance rabies control and prevention  [59]. Similarly, 
the rabies control policies of Nepal, Indonesia, and Sri 
Lanka also emphasized the collaboration between the 
health sector, community organizations, livestock sector, 
and other relevant stakeholders to strengthen rabies 
control efforts [4, 51, 60]. Implementation of successful 
vaccine campaigns and capacity building was provided 
either through collaboration with local municipalities, 
NGOs, and community leaders or partnership with 
various international agencies such as  World Animal 
Protection and other embedded agencies (e.g. FAO) in 
Nepal, Indonesia, and Sri Lanka [61-63].

Practice of the One Health approach
The One Health approach was observed to be an 
essential role in strengthening rabies surveillance by 
connecting animal bite surveillance with human rabies 
prevention and implementing mass dog vaccination to 
eliminate rabies [46, 37]. The rabies control policies of 
various countries reflect different levels of incorporation 
of the One Health approach. While most countries like 
Thailand, India, Bhutan, Sri Lanka, Myanmar, and the 
DPRK Korea have advocated a comprehensive one-
health approach towards rabies prevention and control, 
others like Bangladesh, Nepal, and Indonesia have not 
explicitly mentioned it in their policies. While Thailand 
has limited evidence on the integration of the One 
Health approach in dog-mediated rabies control strategy, 
on the other side India has successfully demonstrated 
the feasibility and cost-effectiveness of a collaborative 
One Health approach for human rabies elimination at 
the state level by integrating public education, mass 
dog vaccination, and rabies surveillance  [10]. The 
evidence from Bangladesh, Nepal, and Bhutan shows a 
need for a multi-dimensional approach that combining 
veterinary and medical capacity, which is more effective 
in rabies prevention for the respective countries  [33, 
64-67]. During emergency rabies response activities in 
Indonesia, the Rapid Response Team (RRT) involves 
animal and human health sectors, reflecting a One 
Health approach [28, 61]. The evidence from Sri Lanka 
highlighted that the execution of the rabies control 

program by incorporating the One Health approach will 
ensure efficient response and reporting of animal bite 
cases from the community through human and animal 
health officers by developing a digital tool that integrates 
public health data as well as animal health data [42].

Detect

Reporting Mechanisms for Rabies 
Effective reporting mechanisms are essential to control 
rabies across different SEAR countries. PEP human rabies 
cases in Thailand are reported to the National Database 
for treatment. Also, village health volunteers record dog 
vaccination coverage data and report it to community 
leaders, who, in turn, report it to the higher authority (the 
municipal, provincial, and national governments)  [29, 
30]. Studies from Bangladesh show limited evidence 
regarding reporting mechanisms in both the human health 
and animal health sectors for the detection of rabies. 
In India, there is the National Action Plan for Rabies 
Elimination (NAPRE). Complimenting this, periodic 
reporting is carried out at all levels through the Integrated 
Health Information Platform (IHIP), an online portal of 
the Integrated Disease Surveillance Program. Despite 
these efforts, disparities in reporting practices were seen 
in India, where rabid dog bite cases were reported even 
from higher socio-economic backgrounds  [68]. While 
health facilities are provided with monitoring tools, PEP 
data are not consistently reported to the central level as 
there is a lack of a mandatory reporting system for rabies 
PEP in Bhutan  [19]. Even in Nepal, underreporting of 
human rabies cases remains a significant challenge due 
to insufficient monitoring and coordinated approach 
despite having a national policy that mentions structured 
tools such as animal bite and rabies treatment forms 
to ensure timely reporting  [45, 48, 69]. Reporting is 
mandatory for both human and animal rabies cases in 
Indonesia, reflected through the evidence, where once 
a case is reported to the public health authority, further 
coordinating with animal health officers for appropriate 
action [27, 42]. According to Sri Lanka’s rabies control 
policies, every individual receiving PET (Post-Exposure 
Treatment) must be registered in the animal bite registry 
of the hospital, which is maintained by the rabies unit 
or OPD (Outpatient Department). Each rabies unit was 
required to send a summary of PET cases to the Public 
Health Veterinary Services (PHVS), denoted by the 
study, where trained nursing officers entered each bite 
incident at the hospital’s rabies clinic. Also, reporting 
dog bite cases through apps has enhanced transparency 
for case reporting and vaccination monitoring [70, 61].

Surveillance System

Most SEAR nations have developed surveillance 
systems to control rabies that ensure early detection 
and prompt monitoring and detection of rabies cases 
across countries. In Thailand, the national rabies 
surveillance system, Thai Rabies Net (TRN) is utilized 
to evaluate the achievements of vaccination campaigns 
and monitor rabies outbreaks  [18]. Setting up a 
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laboratory for rabies diagnosis and implementing an 
active surveillance system in Bangladesh to monitor 
emerging patterns and trends for both human and 
animal rabies cases  [71]. The rabies control policy in 
India advocates a robust surveillance system for both 
human and animal rabies cases, yet animal bite cases 
are observed to be underreported, suggesting a need 
for strengthening surveillance systems to track rabies 
cases more effectively  [58, 72, 73]. Bhutan’s policy 
also mentioned a robust surveillance system for the 
human and animal sectors, but there is insufficient 
data on detailed surveillance systems [19]. The rabies 
control policy of Nepal has not explicitly mentioned 
the surveillance system, but the study indicates 
that the rabies surveillance systems in Nepal are 
improving  [60]. In Indonesia, National surveillance 
for animals and humans produces data used as 
epidemiological indicators to report rabies cases to 
international databases like the WHO and WOAH. 
Integration of the existing surveillance system with 
a community-based surveillance approach is one of 
the approaches to strengthen the surveillance system 
in Indonesia  [74, 75]. Sri Lanka mandates a strong 
surveillance system to monitor both human and animal 
rabies cases as per the rabies control policy, but there 
were insufficient data from the studies that shed light 
on its surveillance system pertaining to rabies control 
in both human and animal sectors [54].

Laboratory Diagnostic Capacity 
In Thailand, laboratories are utilized for animal rabies 
and animal sample testing, commonly collected 
during surveillance  [18]. India’s rabies control policy 
highlights various algorithms for antemortem and post-
mortem laboratory diagnosis for human rabies. For 
ante mortem cases, Reverse transcription polymerase 
chain reaction (RT-PCR), Rapid Fluorescent Foci 
Inhibition Test (RFFIT), and Fluorescent Antibody 
Virus Neutralization (FAVN) are employed. In the case 
of post-mortem, tests like Direct Fluorescent Antibody 
Test (DFAT) and Nucleic Acid Amplification Test 
(NAAT) are utilized  [76, 77]. However, the existing 
evidence from India shows that biochemical profiles 
were used to assess treatment effectiveness for rabies 
Rapid Fluorescent Focus Inhibition Tests (RFFIT) are 
available at a WHO Collaborating Centre for Rabies 
Research  [44, 78]. Advanced genome sequencing 
techniques confirm rabies infection for both human and 
animal cases [79]. Although laboratory capacity details 
were not explicitly mentioned, medical institutions were 
noted to have facilities for diagnosing both human and 
canine rabies  [80, 81]. Despite all these, maintaining 
the cold chain has become a significant challenge 
during sample transportation [78]. ELISA is the most 
commonly used measure to identify rabies antibody 
levels in dog serum in Nepal [60]. Animal rabies cases 
are confirmed using the Fluorescent Antibody Test 
(FAT) at the Central Veterinary Laboratory (CVL), 
and human rabies cases are identified using indirect 
immune-enzymatic assays  [82, 83]. Laboratory 

infrastructure is limited in Indonesia, which poses 
a challenge for rabies detection in both humans and 
animals  [51]. However, the animal health sector 
conducts rabies testing for rabies-suspected dogs, and 
Direct Fluorescent Antibody Testing is used to test the 
brain samples of suspected rabid dogs at the Disease 
Investigation Center  [84]. Other SEAR countries like 
Bangladesh, Bhutan, and Sri Lanka have inadequate 
existing evidence on the diagnostic capacity of rabies 
detection in both human and animal rabies cases.

Response
Dog Population Management and Mass Dog 
Vaccination
Dog population management and mass dog 
immunization are critical aspects of rabies control 
policies for most South-East Asian countries. Thailand 
focuses on vaccinating free-roaming dogs (FRD) that 
are hard to reach, stressing responsible dog ownership 
to reduce the number of stray dogs  [85, 44]. The 
traditional approach of culling dogs in Bangladesh has 
been less practical for dog population management and 
has led to the transition to mass vaccination with ORV 
and CNVR [58, 34]. Even in India, FRD is a significant 
concern, and to tackle this challenge, various measures 
like animal birth control (ABC), garbage management, 
and seasonal planning for neutering campaigns 
to manage dog populations are indicated  [86, 57, 
49]. Rabies control is more structured in Bhutan 
by managing FRD by capturing, neutering, and 
vaccinating them through mass dog vaccination and 
the program  [60]. Studies from Nepal emphasize the 
need for stray dog population management due to high 
reproductive rates  [50]. In Indonesia, dog population 
management for rabies primarily revolves around the 
non-systematic culling of FRD [87, 88, 89]. Mass dog 
vaccination campaigns are operated through an app in 
Sri Lanka, and even dog population control strategies 
are focused on combination of dog vaccination and 
birth control measures [90].

Dog Ownership
Responsible dog ownership is an essential component 
in rabies control and prevention. Countries like India, 
Sri Lanka, Indonesia and the DPRK Korea have 
promoted responsible dog ownership in their policies 
for effective vaccination campaigns and management 
strategies. In India, evidence implies the need to 
emphasize responsible dog ownership in sterilization, 
registration, and vaccination of dogs, which is critical in 
managing the dog population and reducing FRD [86]. In 
Indonesia, the free roaming of owned dogs’ complicate 
vaccine coverage, indicate the need to educate owners 
about routine vaccination and sterilization [88, 89]. In 
Sri Lanka, responsible dog ownership is emphasized by 
tailored rabies vaccine strategies [61, 63]. Prioritization 
of dog ownership is not well evident in Thailand, 
Nepal, Bhutan, and Bangladesh, emphasizes the need 
to promote responsible dog ownership among the 
population.
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Discussion

The present review provides a comprehensive overview 
of health system preparedness for dog-mediated rabies 
across the WHO South-East Asia Region (SEAR). 
While several countries in the region have made notable 
progress, rabies continues to be endemic in most SEAR 
countries including Bangladesh, Bhutan, DPRK Korea, 
India, Indonesia, Myanmar, Nepal, Sri Lanka, and 
Thailand  [91]. Although Myanmar and DPRK Korea 
possess national rabies policies, this review highlights 
a striking paucity of published evidence on operational 
health-system preparedness in these settings  [92], 
suggesting institutional and surveillance gaps rather 
than true absence of disease burden.
While the original findings demonstrate considerable 
heterogeneity in rabies control strategies within SEAR, 
a broader synthesis reveals that progress is driven less 
by technical capacity alone and more by political will, 
governance strength, and sustainable financing. Global 
comparative analyses consistently show that countries 
with stronger governance structures, stable public 
financing, and legal frameworks for multisectoral 
coordination achieve higher levels of epidemic 
preparedness, independent of income status [93].
Within SEAR, Thailand exemplifies this pattern by 
sustaining strong political commitment, advanced 
surveillance infrastructure (Thai Rabies Net), and 
consistent mass dog vaccination (MDV) efforts [18, 31, 
44]. Sri Lanka similarly demonstrates institutionalized 
reporting systems, workforce training, and integrated 
dog vaccination and birth-control strategies  [9, 43, 
90,  19]. In contrast, countries such as Nepal and 
Bangladesh continue to face fragmented governance, 
inconsistent funding, and weak intersectoral 
enforcement despite possessing technical guidelines 
and international support [20, 39, 60].
Beyond governance, the review highlights the 
influence of socioeconomic determinants and structural 
determinants. Rural residence, geographic isolation, 
poverty, limited health literacy, and reliance on 
traditional healers particularly evident in Bangladesh 
and parts of India continue to delay timely uptake of 
PEP  [20,  22,  34,  35]. These findings highlight that 
structural inequities and weak primary healthcare 
systems significantly undermine rabies elimination 
despite the availability of effective vaccines. In various 
endemic regions, most notably in mountainous areas 
like Nepal and parts of India, topographical obstacles 
intensify rabies mortality. These geographical 
challenges create significant gaps in healthcare 
access, strain already limited personnel resources, 
and lead to frequent disruptions in the medical supply 
chain [39, 40].
Benchmarking SEAR against other regions further 
contextualizes performance. Latin American countries 
such as Mexico and Brazil achieved near-elimination 
of canine rabies through decades of strong municipal 
governance, compulsory MDV, surveillance and 
sustained domestic financing  [94]. Conversely, many 

African and Asian countries continue to struggle with 
widespread stray dogs, fragmented veterinary public 
health systems, weak financing, and inconsistent 
vaccination coverage have allowed sustained 
transmission of the virus between animals and humans. 
Limited health-care resources and the high cost or 
poor availability of PEP further increase population 
vulnerability [95].
The collective evidence indicates that rabies elimination 
is fundamentally a governance and development 
challenge, not merely a biomedical one. Countries that 
embed rabies elimination within long-term national 
health financing frameworks, institutionalize One 
Health governance, and ensure predictable domestic 
funding demonstrate faster and more sustainable 
progress. This is evidenced by the stark contrast 
between the domestic-led success in Latin America and 
the fragmented, donor-dependent programs often seen 
in high-burden regions [94].
Within SEAR, strengths such as India’s expanding One 
Health initiatives  [10], Bhutan’s structured training 
and community engagement [28, 19], and Sri Lanka’s 
integrated reporting and surveillance [9, 43, 90] provide 
important foundations. However, persistent challenges 
uneven vaccine access, under-reporting of animal 
bites  [22, 68], diagnostic capacity limitations  [78], 
and workforce shortages  [46-48] continue to impede 
uniform regional advancement.
Ultimately, the attainment of the ‘Zero by 30’ objective 
in SEAR countries is contingent upon a transition 
from localized interventions to systemic integration. 
This process demands the stabilization of national 
health budgets, improved horizontal coordination 
across sectors, and the rectification of geographical 
inequities in PEP and MDV distribution. Crucially, 
these efforts must be supported by the development 
of resilient surveillance frameworks and high-fidelity 
laboratory infrastructure to ensure data-driven policy 
implementation

Strengths and Limitations
This review provides a detailed representation of 
SEAR countries, where the sectors with deliberate 
progress in rabies control measures and the areas that 
need to be considered. The review’s strengths include 
grey literature on policy documents and animal bite 
management guidelines of SEAR countries, which 
provides a comprehensive understanding of health 
system preparedness for dog-mediated rabies in the 
region. However, in the review, we identified studies 
from SEAR, which do not represent data for health 
system preparedness of dog-mediated rabies across the 
human and animal health sectors.

Conclusion 

Each SEAR country demonstrates distinctive strengths 
and challenges in the elimination of rabies. This review 
underlines that while, over the years, all countries 



READINESS OF HEALTH SYSTEM FOR DOG MEDIATED RABIES

E487

under the South-East Asian Region (SEAR) have made 
progress in rabies prevention and control efforts, although 
certain aspects need to be focused on and strengthened. 
Strengthening inter-sectorial coordination by linking 
both animal and human data for rabies surveillance, 
expanding public education, improvising health 
infrastructure, and strengthening vaccine accessibility 
could contribute to the control efforts in South-East Asia 
countries and enhance the global goal “Zero by 30” of 
ending dog-mediated human rabies deaths by 2030.
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