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Abstract
Introduction: In Colombia, despite the notable decrease in rabies cases, the primary prevention of the disease remains a challenge, particularly in rural areas where 
non-vaccinated infected cats are the main transmitters to humans. The objective of this study was to evaluate the level of implementation of One Health in the 
rabies program in Colombia, through a validated methodology of thirteen criteria.
Methods: Structured surveys directed at stakeholders from official sectors such as agriculture, health, environment, private sector and academia were carried out. 
The results were categorized into high (66%-100%), moderate (34%-65%), and low (0%-33%) scores. 
Results: The findings highlight the need for more integrated management plans, improved training and workforce awareness on ´One Health´soft skills and en-
hanced wildlife epidemiological surveillance. 
Discussion: Overall, these results underscore the importance of greater transdisciplinary and multidisciplinary planning and collaboration, as well as better pooling 
of resources (human, financial, technical platforms and knowledge) in the rabies program.
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Programa de control de la rabia en Colombia: Una evaluación de Una Salud

Resumen
Introducción: En Colombia, a pesar de la notable disminución de los casos de rabia, la prevención primaria de la enfermedad sigue siendo un reto, sobre todo 
en las zonas rurales, donde los gatos infectados no vacunados son los principales transmisores a los humanos. El objetivo de este estudio fue evaluar el nivel de 
implementación de Una Sola Salud en el programa contra la rabia en Colombia, a través de metodología validada de trece criterios. 
Métodos: Se realizaron encuestas estructuradas dirigidas a las partes interesadas de sectores oficiales como la agricultura, la salud, el medio ambiente, el sector 
privado y la academia. Los resultados se clasificaron en puntuaciones altas (66%-100%), moderadas (34%-65%) y bajas (0%-33%). 
Resultados: Los resultados ponen de relieve la necesidad de planes de gestión más integrados, de mejorar la formación y la concienciación del personal en materia 
de salud y de mejorar la vigilancia epidemiológica de la fauna salvaje. 
Discusión: En general, estos resultados subrayan la importancia de una mayor planificación y colaboración transdisciplinar y multidisciplinar, así como de una mejor 
puesta en común de recursos (humanos, financieros, plataformas técnicas y conocimientos) en el programa contra la rabia.
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Introduction

Colombia has been developing rabies control activities for over 
60 years. The success of the rabies control program is evidenced 
by the reduction of human rabies transmitted by dogs in the last 
three decades. In the last 20 years, human rabies transmitted by 
rabies-infected non-vaccinated cats has become a public health 
issue, indicating the need for multisectoral and multidisciplinary 
collaboration, recognizing that the health of humans, domes-

tic animals, and the ecosystem are interconnected. One Health 
aims to mobilize multiple sectors, disciplines, and communities 
at different levels of society to work together and promote sus-
tainable human well-being1. The implementation of the ´One 
Health´ framework for the management of zoonotic diseases 
has proven challenging in Latin American countries due to ba-
rriers encountered in the implementation process, such as the 
lack of participation of policymakers, limited funding, and resis-
tance to interdisciplinary collaboration2-5.
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There is an urgent need for a formal evaluation of the imple-
mentation of ´One Health´ to ensure the end of deaths and 
long-term benefits for affected rural populations. Here, we 
propose a formal evaluation of the implementation of the 
national rabies program within the framework of One Health 
in Colombia3,6. This study evaluated the implementation of 
the ´One Health´ approach in the rabies program in Colom-
bia through a score given by various governmental and non-
governmental stakeholders4. 

Materials and methods

A survey was conducted with the participation of various pu-
blic and private entities that have focused their work on re-
search, surveillance, control and prevention of rabies disease. 
A table was created for the survey, listing various evaluation 
criteria for the implementation of ´One Health´4. An invitation 
to participate in the survey was extended in 2021 to govern-
ment actors, institutions related to human and animal health, 
the environmental sector, private sector and public health 
and virology researchers. They were selected based on their 
experience to control and prevent the disease in the country.

According to Gruel4 the 13 criteria were divided into three 
general groups: governance, partnerships, and resources (as 
seen in Figure 1). 

Each criterion has scores ranging from 1 (minimum) to 4 
(maximum). In Figure 2 we described the best possible score 
in each criterion. 

To minimize bias, virtual meetings with participants were held 
to clarify existing doubts. Finally, the invitees submitted their 
respective responses, and the scoring methodology propo-
sed for the operationalization of the rabies control program 
in Colombia was used. These attributes are observed in Figu-

re 1, and the key criteria for the successful implementation of 
´One Health´ initiatives were shared with each survey partici-
pant, considering the categories observed in Figure 2.

Results

Through the socialization of the thirteen variables, five ac-
tors from the official sector (human and animal health) and 
researchers with recognized leadership in the ´One Health´ 
approach provided a score based on their experiences and 
key criteria, which have three categories (Governance, Part-
nerships, and Resources).

The results were divided into three groups: high (H), modera-
te (M), and low (L). In the H group, criteria with a percentage 
of 66% to 100% were classified. The criteria classified in this 
group (see Figure 2 for reference) were: 2-4-5-6-10-12-13, 
with the “Governance” criterion having the highest average 
of 90%, followed by “Support Infrastructure” with 80%. In the 
M group, with a percentage of 34% to 65%, the following cri-
teria were present (see reference in Figure 2): 1-3-7-8-9-11, 
where “Recognition of the role of OH health professionals” 
scored 60%. Finally, in the L group, with a percentage of 0% 
to 32%, no criteria were found.

The results of the scoring of the thirteen criteria show that 
the high group having the “Governance” criterion at 90%, fo-
llowed by the “Supporting infrastructures” criterion with 80% 
and finally, in the moderate group the recognition of the role 
of “one health professionals” which scored 60%. No criteria 
were found scored less than 33%.

Discussion

This research is the first exploratory study that was carried 
out to know the state of implementation of ´One Health´ in 

Figure 1. Key attributes for One Health operationalization.
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Colombia with respect to the National Rabies program. This 
survey was conducted with two sectors in charge of the Pro-
gram: animal health and human health, as well as the con-
tributions of researchers to the academic world, providing 
a first step for evaluating the implementation of the ´One 
Health´ approach in the country. The discussion on the im-
portance of the approach and its correct implementation in 
a country with great biodiversity and huge social disparities 
like Colombia is still necessary7. The findings indicate the 
need for more integrated management plans, improved trai-
ning and workforce awareness on ´One Health´soft skills and 
enhanced wildlife epidemiological surveillance. These results 
underscore the importance of greater transdisciplinary and 
multidisciplinary planning and collaboration, as well as better 
pooling of resources (human, finantial, technical platforms 
and knowledge) in the rabies program. It was surprising that 
there were no criteria with values from 0% to 32%; however, 
this does not mean there are no restrictions or limitations in 
implementing the approach in the country. One of the main 
limitations of the present study was the lack of response from 
the environmental sector. Likewise, the authors did not invi-
te organizations from communities to fill out the survey and 
participate in the study. 

When talking about the ́ One Health´ approach, many authors 
refer to the importance of working across various sectors to 
mitigate not only economic but also health impacts in coun-
tries where the disease is still present8,9,10. Rabies is a zoonosis 
that continues to cause loss of life in countries where there 
are more significant social and cultural gaps such as mul-
tidimensional poverty, limited access to healthcare systems, 
high concentration of canines and felines, unfavorable hou-
sing and work conditions, and limited access to information 
on rabies prevention and control, which increase the likeli-
hood of the population being affected by this disease and 
continue to generate approximately 59,000 human deaths11. 
Within the One Health approach, rabies has been “the best-

documented example”1,6,9,12. Collaboration between sectors is 
essential to prevent and/or control emerging and/or reemer-
ging zoonotic diseases. The plan proposed by the Sustaina-
ble Development Goals cannot be effectively and correctly 
implemented without understanding the importance of the 
´One Health´ concept and its correct application and unders-
tanding by various sectors (not just health), recognizing that 
it is not just one species affected by the virus, but it affects 
the entire population, and therefore prevention will not be 
sufficient if coordinated work is not done properly between 
the different sectors12,13.

Regarding the rabies virus in Colombia and its impact, it is 
crucial to highlight that the efforts made to prevent and 
control the virus have been historically recognized; however, 
various events have led to the decentralization of health ser-
vices and policies that create access barriers14, weak gover-
nance, and multiple factors leading to a lack of organization 
between sectors and an information system that has been 
affected3. Another key point for understanding the rabies vi-
rus and its impact in Colombia is the result obtained in the 
survey conducted with various invited actors, generating 
significant results to close gaps that arise when controlling 
and preventing the virus4. “Governance” scored the highest 
among the criteria, reflecting significant advances in the 
fight against the virus, with cities like Bogotá having over two 
decades without cases. However, while there are plans and 
processes, adequate coordination of these regulations is not 
always followed, creating gaps in the ongoing work around 
the virus3. Additionally, the second-highest scoring criterion 
was “Support Infrastructure,” demonstrating that information 
exchange, learning, and systemic organization have impro-
ved, but informational gaps and the use of classical informa-
tion means still exist, preventing complete data exchange4. 
Although there were no criteria with low percentages, it is 
notable the lack of greater articulation between the various 
sectors involved in human-animal-ecosystem health, indi-

Figure 2. Criteria for the successful implementation of ´One Health´.
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cating that it is possible to improve awareness work on the 
importance of the approach in Colombia3. Another relevant 
criterion was “Diversity of parties” with a score of 73%, lea-
ding to the understanding that many actors (not only insti-
tutional) work interrelatedly concerning the human-animal-
ecosystem balance. However, many of the parties involved 
in the fight to control the virus are directly involved with the 
Colombian health system, and sectors such as social and cul-
tural are always involved in the fight and decision-making 
for rabies prevention and control, recognizing that these sec-
tors have tacit knowledge about the virus3. For this reason, 
working under the ´One Health´ approach (human-animal-
environmental health) in Colombia is closely related to the 
context of populations, helping to understand and determine 
that social, cultural, political, and economic interactions are 
vital to ensure that the measures chosen for the control and 
prevention of rabies are effective. Rabies, like other endemic 
and neglected diseases, requires tran-sdisciplinary approa-
ches to address not only technical challenges but also gaps 
in cultural barriers to preventive measures3,13,14.

Many actors in the country have been involved in implemen-
ting ´One Health´; however, all these efforts are fragmented, 
determining challenges for developing standards and guide-
lines for implementing ´One Health´, considering that zoono-
tic diseases require efficient, effective measures and rapid 
actions that will be possible if consensus is reached among 
all involved actors with frequent communication for the pro-
per formulation of policies, decision-making, program imple-
mentation, and continuous care4,15,16.

According to the epidemiological bulletin of the National Ins-
titute of Health - INS of the 38th epidemiological week of the 
year 202217, the last report of human rabies occurred in 2020 
in the rural area of Department of Huila, which generated alert 
in the entities responsible for human and animal health, being 
the cat the main transmitter of this virus. It is in these cases 
where the lack of an adequate implementation of the ´One 
Health´ approach in Colombia and the large existing gaps bet-

ween the public and private sectors continue to represent a 
risk for civil society, animals and therefore, the environment18.
 
Education as a pillar and fundamental tool in the fight for 
rabies control and prevention is a main topic in the ´One 
Health´ approach, this tool allows to identify cultural beliefs 
and behaviors of civil society that serve to create strategies to 
raise awareness about changes in attitudes and practices to 
prevent transmission of the virus, as well as what is exposed 
in the article by Meriño and his team18, which applied the 
KAP (knowledge, attitudes and practices) in a Colombian mu-
nicipality where pets such as dogs and cats have direct and 
indirect access to wildlife. This study found that most of the 
people surveyed were aware of the risk posed by the rabies 
virus and which were some of its transmission routes, most 
of the households had at least one cat that was free to roam 
in areas outside their home, also, many inhabitants indicated 
that they allowed animals in street conditions to enter their 
homes18. Although rabies has largely decreased in recent 
decades, rabies of wild origin has proven to be a constant 
threat not only to animals, but also to humans18, since 2012 
cats have been the cause of transmitting the virus to humans 
mainly in Valle, Cundinamarca and Huila18, contributing to 
the need for greater integration of control and prevention 
measures considering those specific challenges posed by 
the participation of cats in the transmission of the virus, such 
efforts should focus on responsible pet ownership, greater 
vaccination coverage in rural areas and areas of difficult ac-
cess, as well as effective measures to reduce the incidence of 
presentation of the virus, understanding that education is an 
important factor in raising awareness of civil society for the 
prevention and control of rabies18. Between 2003 and 2012, 
the rural area in the country played a key role in the report 
of aggressive cats with the particularity that they were not 
vaccinated against rabies or their vaccination status was unk-
nown19 . For this reason, vaccination of cats is the main sour-
ce of prevention and hence the approach and response that 
has been included in the public health surveillance system in 
Colombia, the abandonment of animals in rural areas, poor 

Figure 3. Radar diagram of the score obtained in the rabies program in Colombia
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ownership and lack of concern about the care of ecosystems 
has led to cats coming into greater contact with bats, attac-
king them and then generating the infection to humans19.

Another fundamental aspect in the fight against the control 
and prevention of rabies virus in Colombia is the issuance 
of Resolution 00009028 of July 23, 2024 “Whereby sanitary 
measures for the prevention and control of rabies of wild origin 
in Colombia are established and other provisions are issued”20. 
The Resolution seeks to establish the sanitary measures for 
the prevention and control of rabies of wild origin, which 
must be adopted measures such as mandatory cyclical va-
ccination in production species such as bovine and buffalo 
in areas at risk of presentation of rabies of wild origin, stra-
tegic vaccination in animals where the Colombian Agricultu-
ral Institute - ICA determines it after the presentation of an 
outbreak and education activities aimed at the community. A 
very relevant point of the Resolution is presented in Article 
8, indicating that the control of hematophagous bats, speci-
fically Desmodus rotundus, will be given only in outbreaks of 
the virus in accordance with the guidelines of the Ministry of 
Environment and Sustainable Development20.

The progress that the country has had in the face of research 
for the control and prevention of the virus was observed in 
the results exposed in the Rabies in The Americas (RITA) 2023, 
carried out in Colombia, for example, Cediel et al21 indicate 
that continuing education not only for civil society but for 
professionals is an important factor to control and prevent 
the virus, this is demonstrated in spaces such as the RITA, 
where the successes but also the failures that have been pre-
sented throughout the history of the fight against rabies are 
exposed, the knowledge gaps in the face of post-exposure 
treatment generate that, attacks or injuries are underestima-
ted and the primary care that is required is not provided21. 
Another key finding from RITA 2023, was presented by Carre-
ño et al.,22 stating that intermediate hosts such as cats are a 
serious public health problem, and in addition to the current 
population growth, large and serious losses of biodiversity 
are being generated and thus, the degradation of ecosystems 
resulting in an imbalance in the human-animal-environment 
interface, which led to the creation of research focused on 
the rabies virus in wildlife. In this sense, a pilot cooperation 
plan was launched between the National Institute of Health 
- INS and the Institute National Biodiversity (Alexander von 
Humboldt Institute), in order to strengthen the surveillance 
of the rabies virus within the One Health approach and make 
the appropriate decisions against the fight against the virus22.

This study aimed to evaluate the extent to which the One 
Health approach can be implemented in managing rabies in 
Colombia using a structured survey based on the previously 
described and validated criteria, for which the participation of 
various stakeholders who have contributed to rabies control 
through their work was of great importance. Prevention and 
control of the rabies virus must remain a goal in all humans, 
animal and environmental health work plans to achieve fewer 
humans affected by the virus. 

Although this study focused on a group of actors, it would 
be prudent to extend this research to other sectors, including 
communities. It is recommended that veterinary medicine 
students, professionals in human, animal, and environmental 
health and all sectors continue the application of correct and 
appropriate implementation of the ´One Health´ approach 
to control and prevent the rabies virus and other zoonotic 
pathogens in the human-animal-environment interface. Prio-
rity should be place at joining efforts to prevent and control 
wild, articulating efforts for an integrated surveillance in ani-
mals and in bitten humans in risk areas where the reservoir is 
present. Authors demonstrate the great need for long-term 
management plans, better communication, and multisectoral 
and interdisciplinary coordination between academia, public 
and private entities, and the community, better epidemio-
logical surveillance focused on the human health-animal 
health-environmental health triad3,4. Likewise, better poo-
ling of resources (human, finantial, technical platforms and 
knowledge) in the rabies program should be placed.

Ethical considerations

Protection of people and animals. Not applicable.

Protection of vulnerable populations. Not applicable.

Confidentiality. Not applicable.

Privacy. Not applicable.

Financing. None.

Conflicts of interest. All authors declared that there are no 
conflicts of interest.

Acknowledgments. We would like to thank to the dedicated 
and committed work on rabies of many Colombian profes-
sionals: Dr. Jairo Hernández, Dr. Luis Escobar Quiñonez, Mi-
nistry of Health and Social Protection, Ministry of Agricultura 
and Rural Development and the Colombian Agricultural Ins-
titute – ICA. 

Authors´ contribution. Made substantial contributions to 
conception and design of the study and performed data 
analysis and interpretation: NC, DR, DS, JR. Performed data 
acquisition, as well as provided technical and material sup-
port: NC, DR. All authors contributed to read and approved 
the version of the submitted manuscript.

References

1.  W. FAO, UNEP, WHO, One Health Joint Plan of Action, 2022–2026. Working 
together for the health of humans, animals, plants and the environment. 
2022. doi: https://doi.org/10.4060/cc2289en.

2. N. M. Cediel Becerra, A. M. Olaya Medellin, L. Tomassone, F. Chiesa, and D. 
De Meneghi, “A Survey on One Health Approach in Colombia and Some 
Latin American Countries: From a Fragmented Health Organization to an 
Integrated Health Response to Global Challenges,” Front Public Health, 
vol. 9, Oct. 2021, doi: 10.3389/fpubh.2021.649240.



Rabies control program in Colombia:  A One Health assessment

227

3. N. Cediel-becerra, R. Collins, D. Restrepo-botero, J. Polo, and L. C. Villamil, 
“Lessons learned from the history of rabies vaccination in Colombia 
using the one health approach Lessons learned from the history of rabies 
vaccination in Colombia using the one health,” no. June, p. 14, 2023, doi: 
10.20517/ohir.2023.01.

4. G. Gruel et al., “Critical Evaluation of Cross-Sectoral Collaborations to 
Inform the Implementation of the ‘One Health’ Approach in Guadeloupe,” 
Front Public Health, vol. 9, no. August, pp. 1–13, 2021, doi: 10.3389/
fpubh.2021.652079.

5. S. Purwo et al., “Lessons for rabies control and elimination programmes: a 
decade of One Health experience from Bali, Indonesia,” Rev Sci Tech, vol. 
38, no. 1, pp. 213–224, 2019, doi: 10.20506/rst.38.1.2954.

6. M. Lechenne et al., “The importance of a participatory and integrated one 
health approach for rabies control: The case of N’Djaména, Chad,” Trop 
Med Infect Dis, vol. 2, no. 3, 2017, doi: 10.3390/tropicalmed2030043.

7. A. Bihon, D. Meresa, and A. Tesfaw, “Rabies: Knowledge, Attitude and 
Practices in and Around South Gondar, North West Ethiopia,” Diseases, 
vol. 8, no. 1, p. 5, 2020, doi: 10.3390/diseases8010005.

8. P. R. Rabinowitz et al., “Toward Proof of Concept of a One Health 
Approach to Disease Prediction and Control,” Center of Disease 
Control and Prevention. [Online]. Available: https://wwwnc.cdc.gov/eid/
article/19/12/13-0265_article

9. M. D. P. Sánchez, O. Sanchez, R. Sanmiguel, A. Ramirez, and L. Escobar, 
“Rabies in the Americas, various challenges and «one Health»: Review 
article,” Revista de Investigaciones Veterinarias del Peru, vol. 30, no. 4, pp. 
1361–1381, 2019, doi: 10.15381/rivep.v30i4.17150.

10. D. T. S. Hayman et al., “Developing One Health surveillance systems,” Dec. 
01, 2023, Elsevier B.V. doi: 10.1016/j.onehlt.2023.100617.

11. P. Nyasulu et al., “Rabies mortality and morbidity associated with animal 
bites in Africa: A case for integrated Rabies Diseases surveillance, 
prevention and control - A scoping review,” medRxiv, pp. 1–15, 2020, doi: 
10.1101/2020.07.29.20164483.

12. W. FAO, OIE, “Tripartite and UNEP support OHHLEP’s definition of 
‘One Health.’” [Online]. Available: https://www.who.int/news/item/01-
12-2021-tripartite-and-unep-support-ohhlep-s-definition-of-one-
health#:~:text=One Health is an integrated,closely linked and inter-
dependent.

13. M. J. Rock, D. Rault, and C. Degeling, “Dog-bites, rabies and One Health: 
Towards improved coordination in research, policy and practice,” Soc Sci 
Med, vol. 187, pp. 126–133, 2017, doi: 10.1016/j.socscimed.2017.06.036.

14. M. Arias, D. De Arruda Xavier, C. Arias, E. Andrade, and I. Abel, 
“Epidemiological scenarios for human rabies exposure notified in 
Colombia during ten years: A challenge to implement surveillance actions 
with a differential approach on vulnerable populations,” PLoS One, vol. 14, 
no. 12, pp. 1–23, 2019, doi: 10.1371/journal.pone.0213120.

15. M. Hitziger, R. Esposito, M. Canali, M. Aragrande, and S. R. Rüegg, 
“Knowledge integration in One Health policy formulation , implementation 
and evaluation,” no. January, pp. 211–218, 2018.

16. Carolina. Ribeiro, Linda. van de Burgwal, and B. Regeer, “Overcoming 
challenges for designing and implementing the One Health approach: A 
systematic review of the literature,” One Health, vol. 7, no. April 2018, p. 
100085, 2019, doi: 10.1016/j.onehlt.2019.100085.

17. I. Pinilla and K. Urieles, “Semana epidemiológica 38 18 al 24 de 
septiembre de 2022,” 2022. Accessed: Aug. 06, 2024. [Online]. Available: 
https://www.ins.gov.co/buscador-eventos/BoletinEpidemiologico/2022_
Bolet%C3%ADn_epidemiologico_semana_38.pdf

18. S. Meriño-Oliveel, M. del P. Sánchez-Bonilla, D. C. Aguirre-Acevedo, and N. 
M. Correa-Valencia, “A croos-sectional apparaisal of knowledge, attitudes, 
and practices towards rabies: A preliminary approach in Colombia,” 2024.

19. S. Meriño-Olivella, M. del Pilar Sánchez-Bonilla, L. E. Escobar, and N. M. 
Correa-Valencia, “Human cat borne rabies as the new epidemiology of the 
disease in the Andes mountains,” Zoonoses Public Health, vol. 71, no. 5, 
pp. 600–608, Aug. 2024, doi: 10.1111/zph.13141.

20. Instituto Colombiano Agropecuario - ICA, “RESOLUCIÓN 00009028 
(22 /07/2024) ‘Por la cual se establecen las medidas sanitarias para la 
prevención y el control de la rabia de origen silvestre en Colombia y se 
dictan otras disposiciones,’” Colombia, Jul. 2024.

21. N. Cediel, P. Bermudez, N. Mendez, L. Roa, W. E. Willamil-Gómez, and 
A. J. Rodríguez-Morales, “ASOCIACIÓN COLOMBIANA DE INFECTOLOGÍA 
REVISTA INFECTIO - Proceedings Rita Colombia 2023,” Colombia, Jan. 
2024. doi: https://doi.org/10.22354/24223794.1156.

22. M. F. Carreño et al., “ASOCIACIÓN COLOMBIANA DE INFECTOLOGÍA 
REVISTA INFECTIO - Proceedings Rita Colombia 2023,” Colombia, Jan. 
2024. doi: https://doi.org/10.22354/24223794.1156.


