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ABSTRACT 

Introduction: More people die from rabies than from other zoonotic diseases worldwide each year, with an estimated 60,000 deaths attributable 

to the disease. The management of rabies epidemics in humans and animals is the main goal of the One Health approach's implementation. 
Reducing the risk of animal-to-human rabies transmission not only lessens the requirement for post-exposure vaccinations but also lessens the 

financial burden of rabies management in people. 

Objective: This review aims to provide a general overview and comparison of rabies control programs in various countries using the One 

Health approach. 
Method: PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) is used in the literature review. Using the Science 

Direct, Scopus, and Pubmed databases covering the years 2012–2022, look up library resources. 

Result: The results of the literature search with the keywords control, one health approach, and rabies were screened again according to the 

predetermined inclusion criteria and the publication time range of 2012–2022 until 10 suitable journals were obtained. With financial assistance 
from the European Union, a number of European nations initiated oral rabies vaccination (ORV) programs in foxes. The vaccine was given in 

bait form, effectively controlling vulpine rabies. The creation of ORV demonstrates that oral rabies vaccination for wildlife in Serbia was 

effective and was marked by a rise in the use of vaccine bait as well as an increase in the animal's immunological response. Consequently, until 

2018, fewer instances of rabies were documented. 
Conclusion: With multisectoral support from partners in the government and non-government sectors, implementing One Health is one of the 

best ways to reduce rabies and guarantee community engagement and knowledge. 
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INTRODUCTION  

An estimated 60,000 human deaths occur due to rabies globally each year, greater than deaths from other 

zoonotic diseases (1). Rabies is caused by lyssavirus infection. The disease was named after Lyssa, who was said to 

be “the spirit of madness," "insanity,” and “greek fury," clearly evoking the horror of death from rabies. Rabies is 

spread through bites and scratches from infected animals (2). Rabies is clinically defined as restless awareness, 

figments of imagination, hyperactivity and phobia of water (malignant rabies), or paralysis and coma (paralytic 

rabies), which leads to death soon and surely (3). 

 According to the most recent 2018 European Union Zoonoses Report, bats are a major source of rabies in 

Europe (4). According to reports, the Asian subcontinent accounts for anything between 0 and 55% of all dog rabies 

cases worldwide (5). Rabies is endemic to almost all of the mainland, with the exception of islands like Australia and 

Antarctica, where there haven't been any documented occurrences of dog-related rabies (6). Although many nations 

in Asia, Europe, North and South America have declared themselves free of rabies, several nations in Asia and Africa 

continue experience rabies outbreaks. In addition to being quite prevalent in Nepal, Myanmar, Bhutan, Thailand, and 

India, rabies is also highly common in Bangladesh and India (7).  

 At the moment, there are a number of areas that need to be strengthened, including surveillance, public 

advocacy and awareness, professional education, collaboration between sectors, strategic mass dog and human 

vaccination, increasing the availability of free PEP throughout the province, specimen referral, laboratory testing 

capacity, dog population control, and outbreak response and investigation (8). The One Health initiative 

acknowledges the connection between animal and environmental health as well as human health. The management 

of rabies epidemics in humans and animals is the main goal of the One Health approach's implementation. Reducing 

the risk of animal-to-human rabies transmission not only lessens the requirement for post-exposure vaccinations but 

also lessens the financial burden of rabies management in people (9). In underdeveloped nations with limited 

resources, the One Health strategy is also recognized as an economical way to fight rabies (10). The One Health 

approach has been successfully implemented for a number of years in several nations, and it has shown promise in 

the fight against zoonoses. Sri Lanka, Bangladesh and Buthan were able to reduce the number of rabies deaths over 

time using a One Health approach (11). A One Health approach to rabies elimination is concentrated on a cross-

disciplinary primary of numerous organizations, including representatives from the government and the private 

industries (such as., vaccine vendors, policy-makers, researchers, veterinarians, and health care professionals), with 

a holistic goal of eliminating rabies in humans (12,13). Therefore, this review aims to provide a general overview 

and comparison of rabies control programs in various countries using the One Health approach, it can be used to 

evaluate and offer strategies for reducing the global and Indonesian rabies burden. 

 

 

METHOD 

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) approach was employed 

in this literature review research, which goes through four stages: identification, screening, and feasibility of the data 

received. Preparing article reports by collecting databases of accredited journals via Science Direct, Scopus, and 

PubMed. The articles taken into the database are journal publications from the last 10 years, and the keywords used 

when searching are control, one health approach, and rabies. The types of studies used are all types of journals and 

articles that discuss rabies control using a One Health approach. The inclusion criteria at the start of the database 

search were English-language journals, articles with full text open access, publication time in the 2012–2022 range, 

in the field of One Health, Zoonotic Disease. Meanwhile, the exclusion criteria include literature in forms other than 

journals, dissertations, theses, and duplicate titles that will be excluded in this research. Journals or articles that 

discuss other zoonoses will also be excluded from this research search. 
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    Figure 1. Literature Search Flow 

 

 

RESULTS 

Based on the results of literature searches with keywords Control, One Health Approach, and Rabies, screening 

is done again according to the predetermined inclusion criteria and the publication time range of 2012–2022, until 

10 journals are found that are suitable for further review. The results of the critical review of articles in this study 

were then extracted to provide a brief review using a table that includes the author's name, article title, country of 

research, and research results. 

 
Table 1. Literature search results 

No Author Article Title Country Implementation 

1 
(Kanankege et al., 

2022) 

Identifying high-

risk areas for 

dog-mediated 

rabies using 

Bayesian spatial 

regression 

Thailand 

- Rabies diagnostic services are offered by nine regional 

Livestock Development Department laboratories and one 

laboratory owned by the Queen Saovabha Memorial 

Institute. Trained veterinarians who are in charge of 

identifying, disclosing, and managing the disease are 

dispersed throughout the region 

- Encourage farmers and animal owners to report illness 

incidences via a smartphone application 

- An educational campaign conducted by the Thai government 

recommends reporting dog bites, treating wounds 

immediately afterward, seeking medical help for PEP in a 

timely manner, confining and monitoring suspected animals 

for 10 days if alive, and sending their carcasses to the nearest 

laboratory facility that meets the requirements for testing for 

rabies 

2 

(Stankov S et al., 

2021) 

 

History of Rabies 

Incidence and 

Rabies Control in 

Serbia in Support 

of the Zero by 

Serbia 

 

 

- The enactment of the "Law on Protection Against Livestock 

Infections and Measures for Control of These Infections," 

the imposition of high taxes on dogs kept solely as pets (as 

opposed to livestock keepers) in order to control the number 

Identified (5157)

Selection by title (1364)  

3793 titles did not meet the inclusion and 
exclusion criteria

1168 abstracts did not meet the inclusion and 
exclusion criteria

• Discuss other zoonoses besides rabies (83)

• Does not discuss rabies control with a one 
health approach (81)

• There are the same countries (19)

Literature received (10)
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2030 Campaign 

to Eliminate 

Dog-Mediated 

Human Rabies 

 

 

 

of dogs, as well as the capture and culling of dogs, and the 

vaccination of dogs suspected of having rabies 

- Lead a long-term initiative to vaccinate foxes and other wild 

carnivores against rabies by oral vaccine, working with the 

Directorate of Veterinary Medicine to track the efficacy of 

vaccination programs 

3 
(Acharya et al., 

2020) 

One-health 

approach: A best 

possible way to 

control rabies 

Nepal 

- The Ministry of Health and Population of Nepal's 

Epidemiology and Disease Control Division has coordinated 

with governmental, nongovernmental, and private partner 

groups to carry out a number of measures to protect 

themselves, including crucial vaccination of dogs and cats, 

raising public awareness, and developing the skills of 

medical professionals 

- A widespread rabies vaccination effort, managed by the 

Department of Animal Husbandry Services' Animal Disease 

Investigation and Control Division, in conjunction with 

public education, dog and cat population control 

- Give human intradermal rabies vaccination programs a 

priority in order to reduce the expense of administering a 

complete PEP vaccination 

4 
(Miao Faming et 

al., 2022) 

Neglected 

challenges in the 

control of animal 

rabies in China 

China 

- Dog registration and vaccination by a veterinarian. 

- Mass education and strict administration to reduce the 

population of unregistered dogs 

- Surveillance of non-RABV lyssaviruses (bats) 

- Development of a “harmonious society” with the basic 

principles of nature, society, and humanity 

5 
(Andriamandimby 

et al., 2013) 

Surveillance and 

control of rabies 

in La Reunion, 

Mayotte, and 

Madagascar 

Reunion, 

Mayotte, 

Madagascar 

- In Mayotte and La Reunion The Ministry of Agriculture, the 

Ministry of Health, and their separate agencies conduct 

epidemiological monitoring for rabies in humans and 

animals. For every patient who has been exposed, clinicians 

do a risk assessment. Based on the bite type, epidemiological 

information, and general guidelines, they choose whether to 

provide PEP. A countrywide network of accredited 

antirabies medical institutions dispersed throughout the area 

provides primary healthcare management for individuals 

needing PEP. 

- In Madagascar, one national laboratory is authorized for the 

diagnosis of rabies. Rabies surveillance and notification is a 

national program spearheaded and approved by the Ministry 

of Health and the Madagascar Ethics Committee 

6 
(Yale G et al., 

2021) 

Review of Oral 

Rabies 

Vaccination of 

Dogs and Its 

Application in 

India 

India 
ORV Campaign. Mass dog vaccination with 3 strategies: 

capture-vaccinate-release (CVR), tactical point (SP) and also 

door-to-door (DDV) 

7 
(Leon B et al., 

2021) 

Rabies in Costa 

Rica – Next Steps 

Towards 

Controlling Bat-

Borne Rabies 

After its 

Elimination in 

Dogs 

Costa Rica 

- Establishment of a national animal rabies monitoring and 

control program 

- Massive dog vaccination along the border of Costa Rica and 

Nicaragua 

8 
(Cerne D et al., 

2021) 

The Successful 

Elimination of 

Sylvatic Rabies 

Using Oral 

Vaccination of 

Foxes in Slovenia 

Slovenia 

 

 

Effective collaboration between Slovenia's veterinary and 

human health services, as evidenced by the establishment 

and continuous enhancement of laboratory diagnostic 

capabilities for detecting the rabies virus and the tracking of 

the success of mandated dog vaccination programs, ORV 

programs, post-exposure prophylactic measures, and 

knowledge-raising initiatives 
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9 

 

(Robardet E et al., 

2016) 

Rabies in the 

Baltic States: 

Decoding a 

Process of 

Control and 

Elimination 

Baltic 

States 

(Estonia, 

Latvia, 

Lithuania) 

- Large-scale wildlife ORV campaigns in Estonia, Latvia, and 

Lithuania  

- The Lysvulpen and Fuchsoral vaccines are the two forms of 

vaccinations used in Latvia. Latvia assesses vaccination 

coverage in raccoon dogs and red foxes using two different 

ELISA equipment types: Bio-Rad and BioPro. 

- Rabies surveillance and ORV monitoring 

10 
(Vega S et al., 

2021) 

Tackling the 

Threat of Rabies 

Reintroduction in 

Europe 

Spanish 

- The three pillars of rabies prevention include expanding 

access to massive canine vaccinations, expanding public 

education and awareness, and expanding access to vaccines 

and other treatments. 

- A greater understanding of the import and trading of animals 

from endemic regions, as well as travel to and with pets. 

- Oral vaccine financing scheme 

 

Based on the table 1 above, the author chose journals that discussed Rabies control in each country. In Asia 

there are Thailand, China, Nepal and India, in Europe there are the Baltic States, Serbia, Spain and Slovenia, in 

America there is Costa Rica and in Africa there are the regions of La Reunion, Mayotte and Madagascar. Of the 10 

journals, 2 journals specifically discuss oral vaccines in animals as an effective control to achieve the elimination of 

rabies. 8 other journals discuss the course of Rabies and how these countries control Rabies using the one health 

approach which is being and has been implemented in each country. 

 

DISCUSSION 

Between 2005 and 2014, 24,919 animals throughout Europe particularly in the Baltics were diagnosed with 

rabies. Raccoon dogs and red foxes accounted for 70–80% of all positive instances that were discovered (about 35% 

of foxes and 48% of raccoon dogs in Estonia, 40% of foxes and 30% of raccoon dogs in Latvia, and 31% of foxes 

and 40% of raccoon dogs in Lithuania) (14). Almost the same as Serbia and Slovenia, enzootic fox rabies still exists 

on the territory of Serbia (an average of 192 laboratory-confirmed rabies cases annually in 2001–2006), between 

1973 and 2013, red foxes served as the primary reservoir for the rabies virus that caused sylvatic rabies, which 

occasionally spread to domestic animals (15,16). Moreover, 113 occurrences of rabies in dogs of which 18 were stray 

dogs and two cases each in cats and horses were documented in Spain between 1978 and 2020, according to rabies 

surveillance statistics. 39 bats and one fox in Spain's wildlife were found to have rabies (4). 

 Oral rabies vaccination (ORV) campaigns were successfully implemented in a number of European nations 

with financial help from the European Union. The vaccine was given to foxes in the form of bait, and the disease 

eliminated vulpine rabies (17). The creation of ORV demonstrates the effectiveness of oral rabies vaccination for 

Serbian wildlife, which was marked by a rise in the use of vaccine baits and an increase in the vaccine's 

immunological response. Consequently, until 2018, there were fewer cases of rabies reported (16,18). In addition to 

regular monitoring for rabies in land animals, the Directorate of Veterinary Medicine of the Ministry of Agriculture, 

Forestry, and Water Management of the Republic of Serbia began conducting rabies examinations in bats in 2006. 

Not a single bat examined tested positive for lyssavirus; however, Serbia is still carrying out the Zero by 30 campaign 

from the WHO for the rabies elimination stage (19,20). 

 The eradication of sylvatic rabies in red foxes took place in Slovenia over the course of 31 years (59 ORV 

campaigns), although in other countries, sylvatic rabies was successfully eradicated by ORV in a mere three-year 

period. The geographic location, epidemiological state, and cross-border collaboration in ORV campaigns of each 

nation are important elements that influence when to eradicate rabies with ORV. The beginning of the ORV campaign 

in Croatia had a significant final impact on the achievement of rabies extermination in Slovenia, even though 

coordinated ORV efforts with neighboring nations including Austria, Hungary, and Italy started in Slovenia with the 

first ORV (21–23). Different epidemiological situations in Europe are the main risk factors for rabies, namely illegal 

animal imports, travel to endemic areas, differences in dog vaccination programs, and wildlife rabies. Although 

legislative measures to manage rabies have been put in place, stronger laws still need to be upheld in order to increase 

public awareness of the possible risk of rabies and stop the disease from spreading to European nations that are now 

free of the disease (24,25). 

 In Asia and Africa, dogs are the most important carriers of rabies (HPR). Regionally, the highest expenditure 

occurs in Asia ($1.4 billion per year), reflecting the high demand for PEP in regions where dog rabies is not yet under 

control (Andriamandimby et al., 2013). The fundamental ideas of nature, society, and humanity are being utilized by 

China to create a "harmonious society," which can be used to prevent and control rabies (26). Similar to Thailand, in 

that it is pushing for the reporting of dog bites, prompt wound care following the bite, prompt medical attention for 

PEP, confine and watch suspected animals for ten days to verify that they are still alive and well, and send the body 
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parts to the nearer laboratory facility certified to run tests for rabies (27). In an effort to reduce the expense of 

administering a full PEP immunization, the Nepalese government gave priority to a human intradermal rabies 

vaccination program in 2019. Through the one health approach, the steps implemented in Nepal include systematic 

data collection and compilation, coordination and data exchange between animal, human, and environmental health 

sectors, efficient and effective monitoring, increasing awareness, and strengthening laboratory capacity (5,28). While 

Bangladesh has a distinct framework for the control of infectious diseases based on an organized health strategy and 

an ambitious national health policy, India faces issues akin to those of Nepal (11,29). 

 For over 50 years, the oral rabies vaccination (ORV) has been a fundamental method of eradicating rabies 

viruses from wildlife species across the globe. It has been suggested for use in dogs for the past 30 years. Global 

organizations like WOAH and WHO presently strongly advocate the operational evaluation of ORV in dogs in rabies-

endemic environments as a supplement to parenteral therapies (30,31). Every year, over 10,000 dogs in the Goa 

region of India receive vaccinations through door-to-door (DD) and catch-vaccinate-release (CVR) programs, with 

a coverage rate of 70%. Goa had a decrease in canine rabies cases from 78 in 2017 to 4 in 2019, and a decrease in 

human cases from 17 in 2014 to 0 in 2018–2019 because to vaccinations with DD and CVR and awareness efforts 

(32,33). 

 In Latin America, vampire bats are the main cause of rabies in humans and animals, causing the death of 

unvaccinated livestock every year (6,34,35). The current management practice is to reduce bat populations; culling 

also reduces bite rates. Human bites can be reduced by using “bat-proof” houses to prevent mosquitoes from entering 

and by using mosquito nets to protect against bats in the house (19,36). More targeted control methods include 

capturing vampire bats and coating the animals with Vaseline containing an anticoagulant such as Warfarin. The bats 

are then released and, through joint care, spread an anticoagulant throughout the colony, causing the deaths of its 

members. The disadvantage of this approach is that it often includes other bat species that have been round-treated 

and destroyed. Rabies in vampire bats continues, and new strategies are needed that can successfully reduce the 

incidence of disease transmission without further extermination of bats (37). 

 

CONCLUSION  

According to the explanation above, the use of ORVs in rabies control has the potential to allow for the rapid 

development of high-coverage operations to reach free-ranging reservoir populations in multiple nations. Fox rabies 

control techniques do not work against bats and may not work against raccoon dogs. This is because different baits 

are frequently necessary to entice various mammals to accept the vaccine-containing substance. Implementing One 

Health is one of the most promising approach toward controlling rabies and ensure community engagement and 

knowledge, with multisectoral support from government and non-governmental partners. 
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