
Introduction
To many of us ‘One Health’ might be a new term, One 
Health is a global 'movement' for challenge driven 
'teamwork' over decades though. One Health is an 
integrated, unifying approach that aims to sustainably 
balance and optimize the health of people, animals and 
ecosystems.  It recognizes the health of humans, 
domestic and wild animals, plants, and the wider 
environment (including ecosystems) are closely linked 

and inter-dependent. According to the Centers for 
Disease Control and Prevention (CDC), "One Health is 
a collaborative, multisectoral, and transdisciplinary 
approach working at the local, regional, national, and 
global levels with the goal of achieving optimal health 
outcomes recognizing the interconnection between 
people, animals, plants, and their shared 
environment1.” 
The importance of the connection among humans, 
animal and the environment on our planet is not new; 
however, to respond the current challenges that we are 
facing in our recent times, the integrated vision that we 
are all linked together has never been so important. 
The global public health community felt it so crucial 
that the concept of collaboration among multiple 
disciplines came at the frontline and recognized by the 

World Health Organization (WHO). Giving an 
emphasis on 'One Health', WHO defines it as “an 
approach to designing and implementing programmes, 
policies, legislation and research in which multiple 
sectors communicate and work together to achieve 
better public health outcomes”2. 

‘One Health’ Approach to Infectious Diseases
The areas of work in which a ‘One Health’ approach is 
particularly relevant include food safety, the control of 
zoonotic diseases (diseases that can spread between 
animals and humans, such as flu, rabies, Ebola, Rift 
Valley fever etc.), laboratory services, neglected 
tropical diseases, environmental health and combatting 
antibiotic resistance (when bacteria change after being 
exposed to antibiotics and become more difficult to 
treat)2. One Health is not a new approach; however, it 
has more recently been drawn attention and put into 
action because of influenza A (H1N1) in 2009, Ebola 
virus in 2013, and Zika virus in 2015. As highlighted 
by the CDC, in the last decade, “many factors have 
changed interactions between people, animals, plants, 
and our environment”1. Some of the factors are 
described below:
Firstly, human populations are growing and expanding 
into new geographic areas. As a result, more people 
live in close contact with wild and domestic animals, 
both livestock and pets. Animals play an important 
role in our lives, whether for food, fibre, livelihoods, 
travel, sport, education, or companionship. Close 
contact with animals and their environments provides 
more opportunities for diseases to pass between 
animals and people1,3-5. Secondly, the earth has 
experienced changes in climate and land use, such as 
deforestation and intensive farming practices. Both the 
natural and man-made disruptions in environmental 
conditions and habitats can provide new opportunities 
for diseases to pass to animals1,4,6,7. Finally, the 
movement of people, animals, and animal products has 
increased from rapid urbanization causing higher 
population density as well as from international travel 
and trade. As a result, diseases can spread quickly 
across borders and around the globe1,8-10. We have 
experienced such phenomena in several outbreaks in 
recent times.
Many countries have already recognized the benefits 
of taking a ‘One Health’ approach that is multisectoral 
and multidisciplinary to build national mechanisms for 
coordination, communication, and collaboration to 
address health threats at the human - animal - 
environment interface3,4. A One Health approach is 

also important for national and global health security, 
in implementing the World Health Organization’s 
International Health Regulations 200510 and to 
contribute to many of the Sustainable Development 
Goals and the 2030 Agenda4,11. This review paper aims 
to provide an understanding on current concepts of 
‘One Health’ approach in the field of public health.

Importance of ‘One Health’ Approach
We have mentioned earlier that the scope of ‘One 
Health’ includes zoonotic diseases, antimicrobial 
resistance, food safety and security, vector-borne 
diseases that come from insect bites or animals, 
environmental contamination, and other health threats 
shared by people, animals, and the environment. In 
recent times, to protect human health, public health 
experts are focusing their attention on preventing the 
emergence and spread of new and existing diseases - 
diseases such as H1N1, Avian Influenza, Lyme 
disease, West Nile virus, Monkeypox and Mad Cow 
Disease (also called bovine spongiform 
encephalopathy)3,12-20. The World Health Organization 
(WHO) is concerned about health issues at the 
human-animal-environment interface. It is assumed 
that the problem cannot be effectively ‘addressed’ by 
one sector alone. WHO elaborates that “to address 
means to prevent, detect, respond to, prepare for and 
assess, and reduce risks from zoonotic diseases at 
country, regional and global levels”4. Many of the 
same microbes infect animals and humans, as they 
share the ecosystems they live in12-20. Efforts by just 
one sector cannot prevent or eliminate the problem. 
These diseases are complicated by the fact that their 
spread from animals to humans is influenced by many 
factors related to animal, human and ecosystem health. 
West Nile virus is a good example. This virus is 
transmitted to people through the bite of a mosquito 
and can lead to paralysis or death18,19. Public health 
experts must consider the dynamics of mosquito 
populations (abundance, length of breeding season, 
breeding conditions), the types of birds that carry the 
virus and their migration patterns, and environmental 
conditions (climate change) that create favourable 
mosquito breeding conditions17. In this case, public 
health experts need to look at strengthening areas of 
animal health and the environment in order to protect 
human health3,17. For instance, rabies in humans is 
effectively prevented only by targeting the animal 
source of the virus (for example, by vaccinating 
dogs)20. Similarly, information on influenza viruses 
circulating in animals is crucial to the selection of 

viruses for human vaccines for potential influenza 
pandemics. 

‘One Health’ Approach to Prevent Antimicrobial 
Resistance
Antimicrobial resistance (AMR), which is increasing 
in an alarming trends, especially in the developing 
countries - as resistance can arise in humans, animals, 
or the environment, and may spread from one to the 
other, and from one country to another as well21-25. 
Drug-resistant microbes can be transmitted between 
animals and humans through direct contact between 
animals and humans or through contaminated food, so 
to effectively contain it, a well-coordinated approach 
in humans and in animals is required21-25. 
Besides, some of those diseases posed a potential 
pandemic threat with significant economic 
repercussions in recent times. Trade disruption and the 
decline in international tourism were estimated to 
cause billions of dollars in global economic losses in 
addition to significant social impacts across the 
globe26-28. ‘One Health’ is both a call to action and a 
method. It involves breaking down the silos between 
the animal health, environmental health, and human 
health sectors so that we can track diseases wherever 
they are found and help prevent and quickly respond to 
outbreaks. For an example, a ‘One Health’ approach to 
public health surveillance involves governments 
implementing systems that track diseases in animals as 
well as humans, so that infection like avian flu is 
detected as soon as it appears in birds, before it has the 
chance to infect entire flocks of chickens and threaten 
people’s livelihoods, and before it has the chance to 
infect people. Besides, intergovernmental 
collaboration, communication and coordination may 
help to spread and stop such disease4.
Since we have found that the emerging zoonotic 
diseases or antimicrobial resistance impacts on a 
global scale, One Health interventions have the 
potential to be more effective and generate more 
equitable benefits for human health and livelihoods, 
particularly middle- and low-income countries 
especially in rural areas. This strategy is more effective 
and economical than approaches that rely exclusively 
on treatment of human cases29,30.   
Thus, the ‘One Health’ concept clearly focusses on 
consequences, responses, and actions at the 
animal–human–ecosystems interfaces, and especially 
emerging and endemic zoonoses, antimicrobial 
resistance and overall protection of health and 
wellbeing. The scope of One Health as envisaged by 

the international organizations (WHO, FAO, OIE, 
etc.), the World Bank, and many other 
non-governmental organizations also clearly embrace 
other disciplines and domains, including 
environmental and ecosystem health, economics, 
social sciences, ecology, wildlife, land use, and 
biodiversity through decades3,31-34.

How ‘One Health’ Approach Works
Many professionals with a range of expertise who are 
active in different sectors, such as public health, 
medicine, animal health, plant health and the 
environment, should join forces to support One Health 
approaches30,35. Since interdisciplinary collaboration is 
crucial in One Health concept, the medical community 
has been much slower to fully engage; however, the 
veterinarian community has embraced the One Health 
concept by engaging in themselves in research and 
practice. Engaging the medical community more fully 
in the future may require the incorporation of the ‘One 
Health’ concept into the medical school curricula so 
that medical students see it as an essential component 
in the context of public health and infectious 
diseases35. Globally, various academic institutions have 
established curricula offering graduate degrees in One 
Health. One Health training opportunities in Asia and 
Africa have increased and many of the programs are 
established in partnership with foreign institutions36,37.
The application of the “One Health” approach to 
infectious risk needs to be systematically reinforced 
with ecobiology expertise. A sustained exchange effort 
is required from ecologists, evolutionists, 
epidemiologists, economists, social scientists, and 
human and animal healthcare specialists with other 
activity sectors38. Figure 1 shows how ‘One Health’ 
approach works through a multidisciplinary 
contributions and actions. Besides, to effectively 
detect, respond to, and prevent outbreaks of zoonoses 
and food safety problems, epidemiological data and 
laboratory information should be shared across sectors. 
Government officials, researchers and workers across 
sectors at the local, national, regional and global levels 
should implement joint responses to health threats. 
Collaborative partnerships with existing governmental 
and non-governmental organizations and institutions to 
set up a framework for information-sharing, 
cooperation and awareness raising activities. 
Neighboring countries should work with each other 
and with multilateral organizations to make sure that 
national borders do not become barriers to disease 
prevention and public health preparedness. 

Last but not the least, creating awareness among 
people through mass communication and social media 
is important35. On November 3 each year, individuals 
and groups from around the world, from academic to 
corporate and non-profit, students to professionals, 
take the opportunity to implement ‘One Health’ 
projects and special events under the auspices of “One 
Health Day’” since 2016. 
The World Health Organization (WHO) is working 
closely with the Food and Agriculture Organization of 
the United Nations (FAO) and the World Organization 
for Animal Health (OIE) to promote multi-sectoral 
responses to food safety hazards, risks from zoonoses, 
and other public health threats at the 
human-animal-ecosystem interface and provide 
guidance on how to reduce those risks4,29,30

Teaching ‘One Health’ Concept in Medical Education
As the importance and the use of One Health 
approaches grows, the demand for well-trained 
professionals in relevant disciplines is in high demand. 
Teaching ‘One Health’ is not only related to animals 
and environment but also has a significant impact on 
human health and human well-being39,40. From human 
illness connected to wild animals, if we think of rabies, 
HIV or SARS, or even the bioterrorism threats with 
anthrax exposures, One Health is an important issue. 
Regarding the other zoonoses, if we think about the 
awareness and education needed for our farmers living 
rural areas, healthcare providers in the rural 
communities need to educate them36. Hence, the 
medical education curriculum should offer a first 
exposure to both the concepts of One Health and the 
collaborative processes required to manage issues 
associated with animal, human, and environmental 
health39-42. We may include ‘One Health’ in our 

medical education through various departments like 
Public Health, Community Medicine, Microbiology, 
Virology, Internal Medicine. We may teach ‘One 
Health’ through interactive, small-group, case-based 
learning or problem-based learning or as a project 
based learning by using it as a problem solving 
strategy and create actionable classroom objectives via 
distilling it into a comprehensible concept,41,42 or we 
may do it as a part of integrated teaching amongst 
departments40.

Conclusion
The ‘One Health’ concept calls for various disciplines 
to work together to provide new methods and tools for 
research and implementation of effective services to 
support the formulation of norms, regulations, and 
policies to the benefit of humanity, animals, and the 
environment for current and future generations. 
Besides, relevant country ministries and agencies may 
initiate policies with available evidence and good 
practice guidelines identified from country-level 
experiences in taking One Health approaches for 
preparedness, prevention, detection and response to 
future zoonotic disease threats, antimicrobial 
resistance, and provide guidance on multisectoral 
communication, coordination, and collaboration.
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‘One Health’ Approach to Infectious Diseases and Prevention of
Antimicrobial Resistance: A Review

Abstract
This review paper aims to provide an understanding on current concepts of ‘One Health’ approach in the 
field of public health with a special focus on infectious diseases and prevention of antimicrobial resistance. 
'One Health' is an approach to designing and implementing programmes, policies, legislation, and research 
in which multiple sectors communicate and work together to achieve better public health outcomes. The 
scope of ‘One Health’ includes zoonotic diseases, antimicrobial resistance, food safety and security, 
vector-borne diseases that come from insect bites or animals, environmental contamination, and other 
health threats shared by people, animals, and the environment. The World Health Organization (WHO) is 
working closely with the Food and Agriculture Organization of the United Nations (FAO) and the World 
Organization for Animal Health (OIE) to promote multi-sectoral responses to food safety hazards, risks 
from zoonoses, and other public health threats at the human-animal-ecosystem interface and provide 
guidance on how to reduce those risks for a better living in our planet Earth. Our medical education 
curriculum should also offer a first exposure to both the concepts of ‘One Health’ and the collaborative 
processes required to manage issues associated with human, animal, and environmental health.

Keywords:  One health; public health; zoonotic disease; antimicrobial resistance; ecosystem

Bangladesh Journal of Medical Microbiology, January 2022;16 (1):25-30

Correspondence: Dr. Abu Sadat Mohammad Nurunnabi, 
Graduate Student, Dalla Lana School of Public Health, 
University of Toronto, ON, Canada; Email: 
shekhor19@yahoo.com;
ORCID ID: https://orcid.org/0000-0002-5455-7838 
© Authors 2022. CC-BY-NC
DOI: https://doi.org/10.3329/bjmm.v16i1.65807

Abu Sadat Mohammad Nurunnabi1, Miliva Mozaffor2, Afroza Akbar Sweety3,
Md. Rashedul Kabir4, Saida Sharmin5, Nahid Kabir6

Review Article Open Access

25

Bangladesh Journal of Medical Microbiology
January 2022, Volume 16, Number 1, Page 25-30
ISSN (Print)    2070-1810          
ISSN (Online) 2072-3105

https://www.banglajol.info/index.php/BJMM/index

1Graduate Student, Dalla Lana School of Public Health, University of Toronto, ON, Canada; 2Assistant Professor, Department of 
Biochemistry, Medical College for Women & Hospital, Uttara, Dhaka-1230, Bangladesh; 3Assistant Professor, Department of Virology, 
Dhaka Medical College, Dhaka-1000, Bangladesh; 4Associate Professor, Department of Microbiology, Community Based Medical 
College, Bangladesh (CBMC,B), Mymensingh-2200, Bangladesh; 5Assistant Professor, Department of Community Medicine, 
International Medical College, Tongi, Gazipur-1711, Bangladesh; 6Graduate Student, School of Environment and Life Sciences, 
Independent University, Bangladesh (IUB), Dhaka-1229, Bangladesh

Bangladesh J Med Microbiol January 2022, Volume 16, Number 1



Introduction
To many of us ‘One Health’ might be a new term, One 
Health is a global 'movement' for challenge driven 
'teamwork' over decades though. One Health is an 
integrated, unifying approach that aims to sustainably 
balance and optimize the health of people, animals and 
ecosystems.  It recognizes the health of humans, 
domestic and wild animals, plants, and the wider 
environment (including ecosystems) are closely linked 

and inter-dependent. According to the Centers for 
Disease Control and Prevention (CDC), "One Health is 
a collaborative, multisectoral, and transdisciplinary 
approach working at the local, regional, national, and 
global levels with the goal of achieving optimal health 
outcomes recognizing the interconnection between 
people, animals, plants, and their shared 
environment1.” 
The importance of the connection among humans, 
animal and the environment on our planet is not new; 
however, to respond the current challenges that we are 
facing in our recent times, the integrated vision that we 
are all linked together has never been so important. 
The global public health community felt it so crucial 
that the concept of collaboration among multiple 
disciplines came at the frontline and recognized by the 

World Health Organization (WHO). Giving an 
emphasis on 'One Health', WHO defines it as “an 
approach to designing and implementing programmes, 
policies, legislation and research in which multiple 
sectors communicate and work together to achieve 
better public health outcomes”2. 

‘One Health’ Approach to Infectious Diseases
The areas of work in which a ‘One Health’ approach is 
particularly relevant include food safety, the control of 
zoonotic diseases (diseases that can spread between 
animals and humans, such as flu, rabies, Ebola, Rift 
Valley fever etc.), laboratory services, neglected 
tropical diseases, environmental health and combatting 
antibiotic resistance (when bacteria change after being 
exposed to antibiotics and become more difficult to 
treat)2. One Health is not a new approach; however, it 
has more recently been drawn attention and put into 
action because of influenza A (H1N1) in 2009, Ebola 
virus in 2013, and Zika virus in 2015. As highlighted 
by the CDC, in the last decade, “many factors have 
changed interactions between people, animals, plants, 
and our environment”1. Some of the factors are 
described below:
Firstly, human populations are growing and expanding 
into new geographic areas. As a result, more people 
live in close contact with wild and domestic animals, 
both livestock and pets. Animals play an important 
role in our lives, whether for food, fibre, livelihoods, 
travel, sport, education, or companionship. Close 
contact with animals and their environments provides 
more opportunities for diseases to pass between 
animals and people1,3-5. Secondly, the earth has 
experienced changes in climate and land use, such as 
deforestation and intensive farming practices. Both the 
natural and man-made disruptions in environmental 
conditions and habitats can provide new opportunities 
for diseases to pass to animals1,4,6,7. Finally, the 
movement of people, animals, and animal products has 
increased from rapid urbanization causing higher 
population density as well as from international travel 
and trade. As a result, diseases can spread quickly 
across borders and around the globe1,8-10. We have 
experienced such phenomena in several outbreaks in 
recent times.
Many countries have already recognized the benefits 
of taking a ‘One Health’ approach that is multisectoral 
and multidisciplinary to build national mechanisms for 
coordination, communication, and collaboration to 
address health threats at the human - animal - 
environment interface3,4. A One Health approach is 

also important for national and global health security, 
in implementing the World Health Organization’s 
International Health Regulations 200510 and to 
contribute to many of the Sustainable Development 
Goals and the 2030 Agenda4,11. This review paper aims 
to provide an understanding on current concepts of 
‘One Health’ approach in the field of public health.

Importance of ‘One Health’ Approach
We have mentioned earlier that the scope of ‘One 
Health’ includes zoonotic diseases, antimicrobial 
resistance, food safety and security, vector-borne 
diseases that come from insect bites or animals, 
environmental contamination, and other health threats 
shared by people, animals, and the environment. In 
recent times, to protect human health, public health 
experts are focusing their attention on preventing the 
emergence and spread of new and existing diseases - 
diseases such as H1N1, Avian Influenza, Lyme 
disease, West Nile virus, Monkeypox and Mad Cow 
Disease (also called bovine spongiform 
encephalopathy)3,12-20. The World Health Organization 
(WHO) is concerned about health issues at the 
human-animal-environment interface. It is assumed 
that the problem cannot be effectively ‘addressed’ by 
one sector alone. WHO elaborates that “to address 
means to prevent, detect, respond to, prepare for and 
assess, and reduce risks from zoonotic diseases at 
country, regional and global levels”4. Many of the 
same microbes infect animals and humans, as they 
share the ecosystems they live in12-20. Efforts by just 
one sector cannot prevent or eliminate the problem. 
These diseases are complicated by the fact that their 
spread from animals to humans is influenced by many 
factors related to animal, human and ecosystem health. 
West Nile virus is a good example. This virus is 
transmitted to people through the bite of a mosquito 
and can lead to paralysis or death18,19. Public health 
experts must consider the dynamics of mosquito 
populations (abundance, length of breeding season, 
breeding conditions), the types of birds that carry the 
virus and their migration patterns, and environmental 
conditions (climate change) that create favourable 
mosquito breeding conditions17. In this case, public 
health experts need to look at strengthening areas of 
animal health and the environment in order to protect 
human health3,17. For instance, rabies in humans is 
effectively prevented only by targeting the animal 
source of the virus (for example, by vaccinating 
dogs)20. Similarly, information on influenza viruses 
circulating in animals is crucial to the selection of 

viruses for human vaccines for potential influenza 
pandemics. 

‘One Health’ Approach to Prevent Antimicrobial 
Resistance
Antimicrobial resistance (AMR), which is increasing 
in an alarming trends, especially in the developing 
countries - as resistance can arise in humans, animals, 
or the environment, and may spread from one to the 
other, and from one country to another as well21-25. 
Drug-resistant microbes can be transmitted between 
animals and humans through direct contact between 
animals and humans or through contaminated food, so 
to effectively contain it, a well-coordinated approach 
in humans and in animals is required21-25. 
Besides, some of those diseases posed a potential 
pandemic threat with significant economic 
repercussions in recent times. Trade disruption and the 
decline in international tourism were estimated to 
cause billions of dollars in global economic losses in 
addition to significant social impacts across the 
globe26-28. ‘One Health’ is both a call to action and a 
method. It involves breaking down the silos between 
the animal health, environmental health, and human 
health sectors so that we can track diseases wherever 
they are found and help prevent and quickly respond to 
outbreaks. For an example, a ‘One Health’ approach to 
public health surveillance involves governments 
implementing systems that track diseases in animals as 
well as humans, so that infection like avian flu is 
detected as soon as it appears in birds, before it has the 
chance to infect entire flocks of chickens and threaten 
people’s livelihoods, and before it has the chance to 
infect people. Besides, intergovernmental 
collaboration, communication and coordination may 
help to spread and stop such disease4.
Since we have found that the emerging zoonotic 
diseases or antimicrobial resistance impacts on a 
global scale, One Health interventions have the 
potential to be more effective and generate more 
equitable benefits for human health and livelihoods, 
particularly middle- and low-income countries 
especially in rural areas. This strategy is more effective 
and economical than approaches that rely exclusively 
on treatment of human cases29,30.   
Thus, the ‘One Health’ concept clearly focusses on 
consequences, responses, and actions at the 
animal–human–ecosystems interfaces, and especially 
emerging and endemic zoonoses, antimicrobial 
resistance and overall protection of health and 
wellbeing. The scope of One Health as envisaged by 

the international organizations (WHO, FAO, OIE, 
etc.), the World Bank, and many other 
non-governmental organizations also clearly embrace 
other disciplines and domains, including 
environmental and ecosystem health, economics, 
social sciences, ecology, wildlife, land use, and 
biodiversity through decades3,31-34.

How ‘One Health’ Approach Works
Many professionals with a range of expertise who are 
active in different sectors, such as public health, 
medicine, animal health, plant health and the 
environment, should join forces to support One Health 
approaches30,35. Since interdisciplinary collaboration is 
crucial in One Health concept, the medical community 
has been much slower to fully engage; however, the 
veterinarian community has embraced the One Health 
concept by engaging in themselves in research and 
practice. Engaging the medical community more fully 
in the future may require the incorporation of the ‘One 
Health’ concept into the medical school curricula so 
that medical students see it as an essential component 
in the context of public health and infectious 
diseases35. Globally, various academic institutions have 
established curricula offering graduate degrees in One 
Health. One Health training opportunities in Asia and 
Africa have increased and many of the programs are 
established in partnership with foreign institutions36,37.
The application of the “One Health” approach to 
infectious risk needs to be systematically reinforced 
with ecobiology expertise. A sustained exchange effort 
is required from ecologists, evolutionists, 
epidemiologists, economists, social scientists, and 
human and animal healthcare specialists with other 
activity sectors38. Figure 1 shows how ‘One Health’ 
approach works through a multidisciplinary 
contributions and actions. Besides, to effectively 
detect, respond to, and prevent outbreaks of zoonoses 
and food safety problems, epidemiological data and 
laboratory information should be shared across sectors. 
Government officials, researchers and workers across 
sectors at the local, national, regional and global levels 
should implement joint responses to health threats. 
Collaborative partnerships with existing governmental 
and non-governmental organizations and institutions to 
set up a framework for information-sharing, 
cooperation and awareness raising activities. 
Neighboring countries should work with each other 
and with multilateral organizations to make sure that 
national borders do not become barriers to disease 
prevention and public health preparedness. 

Last but not the least, creating awareness among 
people through mass communication and social media 
is important35. On November 3 each year, individuals 
and groups from around the world, from academic to 
corporate and non-profit, students to professionals, 
take the opportunity to implement ‘One Health’ 
projects and special events under the auspices of “One 
Health Day’” since 2016. 
The World Health Organization (WHO) is working 
closely with the Food and Agriculture Organization of 
the United Nations (FAO) and the World Organization 
for Animal Health (OIE) to promote multi-sectoral 
responses to food safety hazards, risks from zoonoses, 
and other public health threats at the 
human-animal-ecosystem interface and provide 
guidance on how to reduce those risks4,29,30

Teaching ‘One Health’ Concept in Medical Education
As the importance and the use of One Health 
approaches grows, the demand for well-trained 
professionals in relevant disciplines is in high demand. 
Teaching ‘One Health’ is not only related to animals 
and environment but also has a significant impact on 
human health and human well-being39,40. From human 
illness connected to wild animals, if we think of rabies, 
HIV or SARS, or even the bioterrorism threats with 
anthrax exposures, One Health is an important issue. 
Regarding the other zoonoses, if we think about the 
awareness and education needed for our farmers living 
rural areas, healthcare providers in the rural 
communities need to educate them36. Hence, the 
medical education curriculum should offer a first 
exposure to both the concepts of One Health and the 
collaborative processes required to manage issues 
associated with animal, human, and environmental 
health39-42. We may include ‘One Health’ in our 

medical education through various departments like 
Public Health, Community Medicine, Microbiology, 
Virology, Internal Medicine. We may teach ‘One 
Health’ through interactive, small-group, case-based 
learning or problem-based learning or as a project 
based learning by using it as a problem solving 
strategy and create actionable classroom objectives via 
distilling it into a comprehensible concept,41,42 or we 
may do it as a part of integrated teaching amongst 
departments40.

Conclusion
The ‘One Health’ concept calls for various disciplines 
to work together to provide new methods and tools for 
research and implementation of effective services to 
support the formulation of norms, regulations, and 
policies to the benefit of humanity, animals, and the 
environment for current and future generations. 
Besides, relevant country ministries and agencies may 
initiate policies with available evidence and good 
practice guidelines identified from country-level 
experiences in taking One Health approaches for 
preparedness, prevention, detection and response to 
future zoonotic disease threats, antimicrobial 
resistance, and provide guidance on multisectoral 
communication, coordination, and collaboration.
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Introduction
To many of us ‘One Health’ might be a new term, One 
Health is a global 'movement' for challenge driven 
'teamwork' over decades though. One Health is an 
integrated, unifying approach that aims to sustainably 
balance and optimize the health of people, animals and 
ecosystems.  It recognizes the health of humans, 
domestic and wild animals, plants, and the wider 
environment (including ecosystems) are closely linked 

and inter-dependent. According to the Centers for 
Disease Control and Prevention (CDC), "One Health is 
a collaborative, multisectoral, and transdisciplinary 
approach working at the local, regional, national, and 
global levels with the goal of achieving optimal health 
outcomes recognizing the interconnection between 
people, animals, plants, and their shared 
environment1.” 
The importance of the connection among humans, 
animal and the environment on our planet is not new; 
however, to respond the current challenges that we are 
facing in our recent times, the integrated vision that we 
are all linked together has never been so important. 
The global public health community felt it so crucial 
that the concept of collaboration among multiple 
disciplines came at the frontline and recognized by the 

World Health Organization (WHO). Giving an 
emphasis on 'One Health', WHO defines it as “an 
approach to designing and implementing programmes, 
policies, legislation and research in which multiple 
sectors communicate and work together to achieve 
better public health outcomes”2. 

‘One Health’ Approach to Infectious Diseases
The areas of work in which a ‘One Health’ approach is 
particularly relevant include food safety, the control of 
zoonotic diseases (diseases that can spread between 
animals and humans, such as flu, rabies, Ebola, Rift 
Valley fever etc.), laboratory services, neglected 
tropical diseases, environmental health and combatting 
antibiotic resistance (when bacteria change after being 
exposed to antibiotics and become more difficult to 
treat)2. One Health is not a new approach; however, it 
has more recently been drawn attention and put into 
action because of influenza A (H1N1) in 2009, Ebola 
virus in 2013, and Zika virus in 2015. As highlighted 
by the CDC, in the last decade, “many factors have 
changed interactions between people, animals, plants, 
and our environment”1. Some of the factors are 
described below:
Firstly, human populations are growing and expanding 
into new geographic areas. As a result, more people 
live in close contact with wild and domestic animals, 
both livestock and pets. Animals play an important 
role in our lives, whether for food, fibre, livelihoods, 
travel, sport, education, or companionship. Close 
contact with animals and their environments provides 
more opportunities for diseases to pass between 
animals and people1,3-5. Secondly, the earth has 
experienced changes in climate and land use, such as 
deforestation and intensive farming practices. Both the 
natural and man-made disruptions in environmental 
conditions and habitats can provide new opportunities 
for diseases to pass to animals1,4,6,7. Finally, the 
movement of people, animals, and animal products has 
increased from rapid urbanization causing higher 
population density as well as from international travel 
and trade. As a result, diseases can spread quickly 
across borders and around the globe1,8-10. We have 
experienced such phenomena in several outbreaks in 
recent times.
Many countries have already recognized the benefits 
of taking a ‘One Health’ approach that is multisectoral 
and multidisciplinary to build national mechanisms for 
coordination, communication, and collaboration to 
address health threats at the human - animal - 
environment interface3,4. A One Health approach is 

also important for national and global health security, 
in implementing the World Health Organization’s 
International Health Regulations 200510 and to 
contribute to many of the Sustainable Development 
Goals and the 2030 Agenda4,11. This review paper aims 
to provide an understanding on current concepts of 
‘One Health’ approach in the field of public health.

Importance of ‘One Health’ Approach
We have mentioned earlier that the scope of ‘One 
Health’ includes zoonotic diseases, antimicrobial 
resistance, food safety and security, vector-borne 
diseases that come from insect bites or animals, 
environmental contamination, and other health threats 
shared by people, animals, and the environment. In 
recent times, to protect human health, public health 
experts are focusing their attention on preventing the 
emergence and spread of new and existing diseases - 
diseases such as H1N1, Avian Influenza, Lyme 
disease, West Nile virus, Monkeypox and Mad Cow 
Disease (also called bovine spongiform 
encephalopathy)3,12-20. The World Health Organization 
(WHO) is concerned about health issues at the 
human-animal-environment interface. It is assumed 
that the problem cannot be effectively ‘addressed’ by 
one sector alone. WHO elaborates that “to address 
means to prevent, detect, respond to, prepare for and 
assess, and reduce risks from zoonotic diseases at 
country, regional and global levels”4. Many of the 
same microbes infect animals and humans, as they 
share the ecosystems they live in12-20. Efforts by just 
one sector cannot prevent or eliminate the problem. 
These diseases are complicated by the fact that their 
spread from animals to humans is influenced by many 
factors related to animal, human and ecosystem health. 
West Nile virus is a good example. This virus is 
transmitted to people through the bite of a mosquito 
and can lead to paralysis or death18,19. Public health 
experts must consider the dynamics of mosquito 
populations (abundance, length of breeding season, 
breeding conditions), the types of birds that carry the 
virus and their migration patterns, and environmental 
conditions (climate change) that create favourable 
mosquito breeding conditions17. In this case, public 
health experts need to look at strengthening areas of 
animal health and the environment in order to protect 
human health3,17. For instance, rabies in humans is 
effectively prevented only by targeting the animal 
source of the virus (for example, by vaccinating 
dogs)20. Similarly, information on influenza viruses 
circulating in animals is crucial to the selection of 

viruses for human vaccines for potential influenza 
pandemics. 

‘One Health’ Approach to Prevent Antimicrobial 
Resistance
Antimicrobial resistance (AMR), which is increasing 
in an alarming trends, especially in the developing 
countries - as resistance can arise in humans, animals, 
or the environment, and may spread from one to the 
other, and from one country to another as well21-25. 
Drug-resistant microbes can be transmitted between 
animals and humans through direct contact between 
animals and humans or through contaminated food, so 
to effectively contain it, a well-coordinated approach 
in humans and in animals is required21-25. 
Besides, some of those diseases posed a potential 
pandemic threat with significant economic 
repercussions in recent times. Trade disruption and the 
decline in international tourism were estimated to 
cause billions of dollars in global economic losses in 
addition to significant social impacts across the 
globe26-28. ‘One Health’ is both a call to action and a 
method. It involves breaking down the silos between 
the animal health, environmental health, and human 
health sectors so that we can track diseases wherever 
they are found and help prevent and quickly respond to 
outbreaks. For an example, a ‘One Health’ approach to 
public health surveillance involves governments 
implementing systems that track diseases in animals as 
well as humans, so that infection like avian flu is 
detected as soon as it appears in birds, before it has the 
chance to infect entire flocks of chickens and threaten 
people’s livelihoods, and before it has the chance to 
infect people. Besides, intergovernmental 
collaboration, communication and coordination may 
help to spread and stop such disease4.
Since we have found that the emerging zoonotic 
diseases or antimicrobial resistance impacts on a 
global scale, One Health interventions have the 
potential to be more effective and generate more 
equitable benefits for human health and livelihoods, 
particularly middle- and low-income countries 
especially in rural areas. This strategy is more effective 
and economical than approaches that rely exclusively 
on treatment of human cases29,30.   
Thus, the ‘One Health’ concept clearly focusses on 
consequences, responses, and actions at the 
animal–human–ecosystems interfaces, and especially 
emerging and endemic zoonoses, antimicrobial 
resistance and overall protection of health and 
wellbeing. The scope of One Health as envisaged by 

the international organizations (WHO, FAO, OIE, 
etc.), the World Bank, and many other 
non-governmental organizations also clearly embrace 
other disciplines and domains, including 
environmental and ecosystem health, economics, 
social sciences, ecology, wildlife, land use, and 
biodiversity through decades3,31-34.

How ‘One Health’ Approach Works
Many professionals with a range of expertise who are 
active in different sectors, such as public health, 
medicine, animal health, plant health and the 
environment, should join forces to support One Health 
approaches30,35. Since interdisciplinary collaboration is 
crucial in One Health concept, the medical community 
has been much slower to fully engage; however, the 
veterinarian community has embraced the One Health 
concept by engaging in themselves in research and 
practice. Engaging the medical community more fully 
in the future may require the incorporation of the ‘One 
Health’ concept into the medical school curricula so 
that medical students see it as an essential component 
in the context of public health and infectious 
diseases35. Globally, various academic institutions have 
established curricula offering graduate degrees in One 
Health. One Health training opportunities in Asia and 
Africa have increased and many of the programs are 
established in partnership with foreign institutions36,37.
The application of the “One Health” approach to 
infectious risk needs to be systematically reinforced 
with ecobiology expertise. A sustained exchange effort 
is required from ecologists, evolutionists, 
epidemiologists, economists, social scientists, and 
human and animal healthcare specialists with other 
activity sectors38. Figure 1 shows how ‘One Health’ 
approach works through a multidisciplinary 
contributions and actions. Besides, to effectively 
detect, respond to, and prevent outbreaks of zoonoses 
and food safety problems, epidemiological data and 
laboratory information should be shared across sectors. 
Government officials, researchers and workers across 
sectors at the local, national, regional and global levels 
should implement joint responses to health threats. 
Collaborative partnerships with existing governmental 
and non-governmental organizations and institutions to 
set up a framework for information-sharing, 
cooperation and awareness raising activities. 
Neighboring countries should work with each other 
and with multilateral organizations to make sure that 
national borders do not become barriers to disease 
prevention and public health preparedness. 

Last but not the least, creating awareness among 
people through mass communication and social media 
is important35. On November 3 each year, individuals 
and groups from around the world, from academic to 
corporate and non-profit, students to professionals, 
take the opportunity to implement ‘One Health’ 
projects and special events under the auspices of “One 
Health Day’” since 2016. 
The World Health Organization (WHO) is working 
closely with the Food and Agriculture Organization of 
the United Nations (FAO) and the World Organization 
for Animal Health (OIE) to promote multi-sectoral 
responses to food safety hazards, risks from zoonoses, 
and other public health threats at the 
human-animal-ecosystem interface and provide 
guidance on how to reduce those risks4,29,30

Teaching ‘One Health’ Concept in Medical Education
As the importance and the use of One Health 
approaches grows, the demand for well-trained 
professionals in relevant disciplines is in high demand. 
Teaching ‘One Health’ is not only related to animals 
and environment but also has a significant impact on 
human health and human well-being39,40. From human 
illness connected to wild animals, if we think of rabies, 
HIV or SARS, or even the bioterrorism threats with 
anthrax exposures, One Health is an important issue. 
Regarding the other zoonoses, if we think about the 
awareness and education needed for our farmers living 
rural areas, healthcare providers in the rural 
communities need to educate them36. Hence, the 
medical education curriculum should offer a first 
exposure to both the concepts of One Health and the 
collaborative processes required to manage issues 
associated with animal, human, and environmental 
health39-42. We may include ‘One Health’ in our 

medical education through various departments like 
Public Health, Community Medicine, Microbiology, 
Virology, Internal Medicine. We may teach ‘One 
Health’ through interactive, small-group, case-based 
learning or problem-based learning or as a project 
based learning by using it as a problem solving 
strategy and create actionable classroom objectives via 
distilling it into a comprehensible concept,41,42 or we 
may do it as a part of integrated teaching amongst 
departments40.

Conclusion
The ‘One Health’ concept calls for various disciplines 
to work together to provide new methods and tools for 
research and implementation of effective services to 
support the formulation of norms, regulations, and 
policies to the benefit of humanity, animals, and the 
environment for current and future generations. 
Besides, relevant country ministries and agencies may 
initiate policies with available evidence and good 
practice guidelines identified from country-level 
experiences in taking One Health approaches for 
preparedness, prevention, detection and response to 
future zoonotic disease threats, antimicrobial 
resistance, and provide guidance on multisectoral 
communication, coordination, and collaboration.
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Introduction
To many of us ‘One Health’ might be a new term, One 
Health is a global 'movement' for challenge driven 
'teamwork' over decades though. One Health is an 
integrated, unifying approach that aims to sustainably 
balance and optimize the health of people, animals and 
ecosystems.  It recognizes the health of humans, 
domestic and wild animals, plants, and the wider 
environment (including ecosystems) are closely linked 

and inter-dependent. According to the Centers for 
Disease Control and Prevention (CDC), "One Health is 
a collaborative, multisectoral, and transdisciplinary 
approach working at the local, regional, national, and 
global levels with the goal of achieving optimal health 
outcomes recognizing the interconnection between 
people, animals, plants, and their shared 
environment1.” 
The importance of the connection among humans, 
animal and the environment on our planet is not new; 
however, to respond the current challenges that we are 
facing in our recent times, the integrated vision that we 
are all linked together has never been so important. 
The global public health community felt it so crucial 
that the concept of collaboration among multiple 
disciplines came at the frontline and recognized by the 

World Health Organization (WHO). Giving an 
emphasis on 'One Health', WHO defines it as “an 
approach to designing and implementing programmes, 
policies, legislation and research in which multiple 
sectors communicate and work together to achieve 
better public health outcomes”2. 

‘One Health’ Approach to Infectious Diseases
The areas of work in which a ‘One Health’ approach is 
particularly relevant include food safety, the control of 
zoonotic diseases (diseases that can spread between 
animals and humans, such as flu, rabies, Ebola, Rift 
Valley fever etc.), laboratory services, neglected 
tropical diseases, environmental health and combatting 
antibiotic resistance (when bacteria change after being 
exposed to antibiotics and become more difficult to 
treat)2. One Health is not a new approach; however, it 
has more recently been drawn attention and put into 
action because of influenza A (H1N1) in 2009, Ebola 
virus in 2013, and Zika virus in 2015. As highlighted 
by the CDC, in the last decade, “many factors have 
changed interactions between people, animals, plants, 
and our environment”1. Some of the factors are 
described below:
Firstly, human populations are growing and expanding 
into new geographic areas. As a result, more people 
live in close contact with wild and domestic animals, 
both livestock and pets. Animals play an important 
role in our lives, whether for food, fibre, livelihoods, 
travel, sport, education, or companionship. Close 
contact with animals and their environments provides 
more opportunities for diseases to pass between 
animals and people1,3-5. Secondly, the earth has 
experienced changes in climate and land use, such as 
deforestation and intensive farming practices. Both the 
natural and man-made disruptions in environmental 
conditions and habitats can provide new opportunities 
for diseases to pass to animals1,4,6,7. Finally, the 
movement of people, animals, and animal products has 
increased from rapid urbanization causing higher 
population density as well as from international travel 
and trade. As a result, diseases can spread quickly 
across borders and around the globe1,8-10. We have 
experienced such phenomena in several outbreaks in 
recent times.
Many countries have already recognized the benefits 
of taking a ‘One Health’ approach that is multisectoral 
and multidisciplinary to build national mechanisms for 
coordination, communication, and collaboration to 
address health threats at the human - animal - 
environment interface3,4. A One Health approach is 

also important for national and global health security, 
in implementing the World Health Organization’s 
International Health Regulations 200510 and to 
contribute to many of the Sustainable Development 
Goals and the 2030 Agenda4,11. This review paper aims 
to provide an understanding on current concepts of 
‘One Health’ approach in the field of public health.

Importance of ‘One Health’ Approach
We have mentioned earlier that the scope of ‘One 
Health’ includes zoonotic diseases, antimicrobial 
resistance, food safety and security, vector-borne 
diseases that come from insect bites or animals, 
environmental contamination, and other health threats 
shared by people, animals, and the environment. In 
recent times, to protect human health, public health 
experts are focusing their attention on preventing the 
emergence and spread of new and existing diseases - 
diseases such as H1N1, Avian Influenza, Lyme 
disease, West Nile virus, Monkeypox and Mad Cow 
Disease (also called bovine spongiform 
encephalopathy)3,12-20. The World Health Organization 
(WHO) is concerned about health issues at the 
human-animal-environment interface. It is assumed 
that the problem cannot be effectively ‘addressed’ by 
one sector alone. WHO elaborates that “to address 
means to prevent, detect, respond to, prepare for and 
assess, and reduce risks from zoonotic diseases at 
country, regional and global levels”4. Many of the 
same microbes infect animals and humans, as they 
share the ecosystems they live in12-20. Efforts by just 
one sector cannot prevent or eliminate the problem. 
These diseases are complicated by the fact that their 
spread from animals to humans is influenced by many 
factors related to animal, human and ecosystem health. 
West Nile virus is a good example. This virus is 
transmitted to people through the bite of a mosquito 
and can lead to paralysis or death18,19. Public health 
experts must consider the dynamics of mosquito 
populations (abundance, length of breeding season, 
breeding conditions), the types of birds that carry the 
virus and their migration patterns, and environmental 
conditions (climate change) that create favourable 
mosquito breeding conditions17. In this case, public 
health experts need to look at strengthening areas of 
animal health and the environment in order to protect 
human health3,17. For instance, rabies in humans is 
effectively prevented only by targeting the animal 
source of the virus (for example, by vaccinating 
dogs)20. Similarly, information on influenza viruses 
circulating in animals is crucial to the selection of 

viruses for human vaccines for potential influenza 
pandemics. 

‘One Health’ Approach to Prevent Antimicrobial 
Resistance
Antimicrobial resistance (AMR), which is increasing 
in an alarming trends, especially in the developing 
countries - as resistance can arise in humans, animals, 
or the environment, and may spread from one to the 
other, and from one country to another as well21-25. 
Drug-resistant microbes can be transmitted between 
animals and humans through direct contact between 
animals and humans or through contaminated food, so 
to effectively contain it, a well-coordinated approach 
in humans and in animals is required21-25. 
Besides, some of those diseases posed a potential 
pandemic threat with significant economic 
repercussions in recent times. Trade disruption and the 
decline in international tourism were estimated to 
cause billions of dollars in global economic losses in 
addition to significant social impacts across the 
globe26-28. ‘One Health’ is both a call to action and a 
method. It involves breaking down the silos between 
the animal health, environmental health, and human 
health sectors so that we can track diseases wherever 
they are found and help prevent and quickly respond to 
outbreaks. For an example, a ‘One Health’ approach to 
public health surveillance involves governments 
implementing systems that track diseases in animals as 
well as humans, so that infection like avian flu is 
detected as soon as it appears in birds, before it has the 
chance to infect entire flocks of chickens and threaten 
people’s livelihoods, and before it has the chance to 
infect people. Besides, intergovernmental 
collaboration, communication and coordination may 
help to spread and stop such disease4.
Since we have found that the emerging zoonotic 
diseases or antimicrobial resistance impacts on a 
global scale, One Health interventions have the 
potential to be more effective and generate more 
equitable benefits for human health and livelihoods, 
particularly middle- and low-income countries 
especially in rural areas. This strategy is more effective 
and economical than approaches that rely exclusively 
on treatment of human cases29,30.   
Thus, the ‘One Health’ concept clearly focusses on 
consequences, responses, and actions at the 
animal–human–ecosystems interfaces, and especially 
emerging and endemic zoonoses, antimicrobial 
resistance and overall protection of health and 
wellbeing. The scope of One Health as envisaged by 

the international organizations (WHO, FAO, OIE, 
etc.), the World Bank, and many other 
non-governmental organizations also clearly embrace 
other disciplines and domains, including 
environmental and ecosystem health, economics, 
social sciences, ecology, wildlife, land use, and 
biodiversity through decades3,31-34.

How ‘One Health’ Approach Works
Many professionals with a range of expertise who are 
active in different sectors, such as public health, 
medicine, animal health, plant health and the 
environment, should join forces to support One Health 
approaches30,35. Since interdisciplinary collaboration is 
crucial in One Health concept, the medical community 
has been much slower to fully engage; however, the 
veterinarian community has embraced the One Health 
concept by engaging in themselves in research and 
practice. Engaging the medical community more fully 
in the future may require the incorporation of the ‘One 
Health’ concept into the medical school curricula so 
that medical students see it as an essential component 
in the context of public health and infectious 
diseases35. Globally, various academic institutions have 
established curricula offering graduate degrees in One 
Health. One Health training opportunities in Asia and 
Africa have increased and many of the programs are 
established in partnership with foreign institutions36,37.
The application of the “One Health” approach to 
infectious risk needs to be systematically reinforced 
with ecobiology expertise. A sustained exchange effort 
is required from ecologists, evolutionists, 
epidemiologists, economists, social scientists, and 
human and animal healthcare specialists with other 
activity sectors38. Figure 1 shows how ‘One Health’ 
approach works through a multidisciplinary 
contributions and actions. Besides, to effectively 
detect, respond to, and prevent outbreaks of zoonoses 
and food safety problems, epidemiological data and 
laboratory information should be shared across sectors. 
Government officials, researchers and workers across 
sectors at the local, national, regional and global levels 
should implement joint responses to health threats. 
Collaborative partnerships with existing governmental 
and non-governmental organizations and institutions to 
set up a framework for information-sharing, 
cooperation and awareness raising activities. 
Neighboring countries should work with each other 
and with multilateral organizations to make sure that 
national borders do not become barriers to disease 
prevention and public health preparedness. 

Last but not the least, creating awareness among 
people through mass communication and social media 
is important35. On November 3 each year, individuals 
and groups from around the world, from academic to 
corporate and non-profit, students to professionals, 
take the opportunity to implement ‘One Health’ 
projects and special events under the auspices of “One 
Health Day’” since 2016. 
The World Health Organization (WHO) is working 
closely with the Food and Agriculture Organization of 
the United Nations (FAO) and the World Organization 
for Animal Health (OIE) to promote multi-sectoral 
responses to food safety hazards, risks from zoonoses, 
and other public health threats at the 
human-animal-ecosystem interface and provide 
guidance on how to reduce those risks4,29,30

Teaching ‘One Health’ Concept in Medical Education
As the importance and the use of One Health 
approaches grows, the demand for well-trained 
professionals in relevant disciplines is in high demand. 
Teaching ‘One Health’ is not only related to animals 
and environment but also has a significant impact on 
human health and human well-being39,40. From human 
illness connected to wild animals, if we think of rabies, 
HIV or SARS, or even the bioterrorism threats with 
anthrax exposures, One Health is an important issue. 
Regarding the other zoonoses, if we think about the 
awareness and education needed for our farmers living 
rural areas, healthcare providers in the rural 
communities need to educate them36. Hence, the 
medical education curriculum should offer a first 
exposure to both the concepts of One Health and the 
collaborative processes required to manage issues 
associated with animal, human, and environmental 
health39-42. We may include ‘One Health’ in our 

medical education through various departments like 
Public Health, Community Medicine, Microbiology, 
Virology, Internal Medicine. We may teach ‘One 
Health’ through interactive, small-group, case-based 
learning or problem-based learning or as a project 
based learning by using it as a problem solving 
strategy and create actionable classroom objectives via 
distilling it into a comprehensible concept,41,42 or we 
may do it as a part of integrated teaching amongst 
departments40.

Conclusion
The ‘One Health’ concept calls for various disciplines 
to work together to provide new methods and tools for 
research and implementation of effective services to 
support the formulation of norms, regulations, and 
policies to the benefit of humanity, animals, and the 
environment for current and future generations. 
Besides, relevant country ministries and agencies may 
initiate policies with available evidence and good 
practice guidelines identified from country-level 
experiences in taking One Health approaches for 
preparedness, prevention, detection and response to 
future zoonotic disease threats, antimicrobial 
resistance, and provide guidance on multisectoral 
communication, coordination, and collaboration.
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Figure 1: How ‘One Health’ approach works38
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Introduction
To many of us ‘One Health’ might be a new term, One 
Health is a global 'movement' for challenge driven 
'teamwork' over decades though. One Health is an 
integrated, unifying approach that aims to sustainably 
balance and optimize the health of people, animals and 
ecosystems.  It recognizes the health of humans, 
domestic and wild animals, plants, and the wider 
environment (including ecosystems) are closely linked 

and inter-dependent. According to the Centers for 
Disease Control and Prevention (CDC), "One Health is 
a collaborative, multisectoral, and transdisciplinary 
approach working at the local, regional, national, and 
global levels with the goal of achieving optimal health 
outcomes recognizing the interconnection between 
people, animals, plants, and their shared 
environment1.” 
The importance of the connection among humans, 
animal and the environment on our planet is not new; 
however, to respond the current challenges that we are 
facing in our recent times, the integrated vision that we 
are all linked together has never been so important. 
The global public health community felt it so crucial 
that the concept of collaboration among multiple 
disciplines came at the frontline and recognized by the 

World Health Organization (WHO). Giving an 
emphasis on 'One Health', WHO defines it as “an 
approach to designing and implementing programmes, 
policies, legislation and research in which multiple 
sectors communicate and work together to achieve 
better public health outcomes”2. 

‘One Health’ Approach to Infectious Diseases
The areas of work in which a ‘One Health’ approach is 
particularly relevant include food safety, the control of 
zoonotic diseases (diseases that can spread between 
animals and humans, such as flu, rabies, Ebola, Rift 
Valley fever etc.), laboratory services, neglected 
tropical diseases, environmental health and combatting 
antibiotic resistance (when bacteria change after being 
exposed to antibiotics and become more difficult to 
treat)2. One Health is not a new approach; however, it 
has more recently been drawn attention and put into 
action because of influenza A (H1N1) in 2009, Ebola 
virus in 2013, and Zika virus in 2015. As highlighted 
by the CDC, in the last decade, “many factors have 
changed interactions between people, animals, plants, 
and our environment”1. Some of the factors are 
described below:
Firstly, human populations are growing and expanding 
into new geographic areas. As a result, more people 
live in close contact with wild and domestic animals, 
both livestock and pets. Animals play an important 
role in our lives, whether for food, fibre, livelihoods, 
travel, sport, education, or companionship. Close 
contact with animals and their environments provides 
more opportunities for diseases to pass between 
animals and people1,3-5. Secondly, the earth has 
experienced changes in climate and land use, such as 
deforestation and intensive farming practices. Both the 
natural and man-made disruptions in environmental 
conditions and habitats can provide new opportunities 
for diseases to pass to animals1,4,6,7. Finally, the 
movement of people, animals, and animal products has 
increased from rapid urbanization causing higher 
population density as well as from international travel 
and trade. As a result, diseases can spread quickly 
across borders and around the globe1,8-10. We have 
experienced such phenomena in several outbreaks in 
recent times.
Many countries have already recognized the benefits 
of taking a ‘One Health’ approach that is multisectoral 
and multidisciplinary to build national mechanisms for 
coordination, communication, and collaboration to 
address health threats at the human - animal - 
environment interface3,4. A One Health approach is 

also important for national and global health security, 
in implementing the World Health Organization’s 
International Health Regulations 200510 and to 
contribute to many of the Sustainable Development 
Goals and the 2030 Agenda4,11. This review paper aims 
to provide an understanding on current concepts of 
‘One Health’ approach in the field of public health.

Importance of ‘One Health’ Approach
We have mentioned earlier that the scope of ‘One 
Health’ includes zoonotic diseases, antimicrobial 
resistance, food safety and security, vector-borne 
diseases that come from insect bites or animals, 
environmental contamination, and other health threats 
shared by people, animals, and the environment. In 
recent times, to protect human health, public health 
experts are focusing their attention on preventing the 
emergence and spread of new and existing diseases - 
diseases such as H1N1, Avian Influenza, Lyme 
disease, West Nile virus, Monkeypox and Mad Cow 
Disease (also called bovine spongiform 
encephalopathy)3,12-20. The World Health Organization 
(WHO) is concerned about health issues at the 
human-animal-environment interface. It is assumed 
that the problem cannot be effectively ‘addressed’ by 
one sector alone. WHO elaborates that “to address 
means to prevent, detect, respond to, prepare for and 
assess, and reduce risks from zoonotic diseases at 
country, regional and global levels”4. Many of the 
same microbes infect animals and humans, as they 
share the ecosystems they live in12-20. Efforts by just 
one sector cannot prevent or eliminate the problem. 
These diseases are complicated by the fact that their 
spread from animals to humans is influenced by many 
factors related to animal, human and ecosystem health. 
West Nile virus is a good example. This virus is 
transmitted to people through the bite of a mosquito 
and can lead to paralysis or death18,19. Public health 
experts must consider the dynamics of mosquito 
populations (abundance, length of breeding season, 
breeding conditions), the types of birds that carry the 
virus and their migration patterns, and environmental 
conditions (climate change) that create favourable 
mosquito breeding conditions17. In this case, public 
health experts need to look at strengthening areas of 
animal health and the environment in order to protect 
human health3,17. For instance, rabies in humans is 
effectively prevented only by targeting the animal 
source of the virus (for example, by vaccinating 
dogs)20. Similarly, information on influenza viruses 
circulating in animals is crucial to the selection of 

viruses for human vaccines for potential influenza 
pandemics. 

‘One Health’ Approach to Prevent Antimicrobial 
Resistance
Antimicrobial resistance (AMR), which is increasing 
in an alarming trends, especially in the developing 
countries - as resistance can arise in humans, animals, 
or the environment, and may spread from one to the 
other, and from one country to another as well21-25. 
Drug-resistant microbes can be transmitted between 
animals and humans through direct contact between 
animals and humans or through contaminated food, so 
to effectively contain it, a well-coordinated approach 
in humans and in animals is required21-25. 
Besides, some of those diseases posed a potential 
pandemic threat with significant economic 
repercussions in recent times. Trade disruption and the 
decline in international tourism were estimated to 
cause billions of dollars in global economic losses in 
addition to significant social impacts across the 
globe26-28. ‘One Health’ is both a call to action and a 
method. It involves breaking down the silos between 
the animal health, environmental health, and human 
health sectors so that we can track diseases wherever 
they are found and help prevent and quickly respond to 
outbreaks. For an example, a ‘One Health’ approach to 
public health surveillance involves governments 
implementing systems that track diseases in animals as 
well as humans, so that infection like avian flu is 
detected as soon as it appears in birds, before it has the 
chance to infect entire flocks of chickens and threaten 
people’s livelihoods, and before it has the chance to 
infect people. Besides, intergovernmental 
collaboration, communication and coordination may 
help to spread and stop such disease4.
Since we have found that the emerging zoonotic 
diseases or antimicrobial resistance impacts on a 
global scale, One Health interventions have the 
potential to be more effective and generate more 
equitable benefits for human health and livelihoods, 
particularly middle- and low-income countries 
especially in rural areas. This strategy is more effective 
and economical than approaches that rely exclusively 
on treatment of human cases29,30.   
Thus, the ‘One Health’ concept clearly focusses on 
consequences, responses, and actions at the 
animal–human–ecosystems interfaces, and especially 
emerging and endemic zoonoses, antimicrobial 
resistance and overall protection of health and 
wellbeing. The scope of One Health as envisaged by 

the international organizations (WHO, FAO, OIE, 
etc.), the World Bank, and many other 
non-governmental organizations also clearly embrace 
other disciplines and domains, including 
environmental and ecosystem health, economics, 
social sciences, ecology, wildlife, land use, and 
biodiversity through decades3,31-34.

How ‘One Health’ Approach Works
Many professionals with a range of expertise who are 
active in different sectors, such as public health, 
medicine, animal health, plant health and the 
environment, should join forces to support One Health 
approaches30,35. Since interdisciplinary collaboration is 
crucial in One Health concept, the medical community 
has been much slower to fully engage; however, the 
veterinarian community has embraced the One Health 
concept by engaging in themselves in research and 
practice. Engaging the medical community more fully 
in the future may require the incorporation of the ‘One 
Health’ concept into the medical school curricula so 
that medical students see it as an essential component 
in the context of public health and infectious 
diseases35. Globally, various academic institutions have 
established curricula offering graduate degrees in One 
Health. One Health training opportunities in Asia and 
Africa have increased and many of the programs are 
established in partnership with foreign institutions36,37.
The application of the “One Health” approach to 
infectious risk needs to be systematically reinforced 
with ecobiology expertise. A sustained exchange effort 
is required from ecologists, evolutionists, 
epidemiologists, economists, social scientists, and 
human and animal healthcare specialists with other 
activity sectors38. Figure 1 shows how ‘One Health’ 
approach works through a multidisciplinary 
contributions and actions. Besides, to effectively 
detect, respond to, and prevent outbreaks of zoonoses 
and food safety problems, epidemiological data and 
laboratory information should be shared across sectors. 
Government officials, researchers and workers across 
sectors at the local, national, regional and global levels 
should implement joint responses to health threats. 
Collaborative partnerships with existing governmental 
and non-governmental organizations and institutions to 
set up a framework for information-sharing, 
cooperation and awareness raising activities. 
Neighboring countries should work with each other 
and with multilateral organizations to make sure that 
national borders do not become barriers to disease 
prevention and public health preparedness. 

Last but not the least, creating awareness among 
people through mass communication and social media 
is important35. On November 3 each year, individuals 
and groups from around the world, from academic to 
corporate and non-profit, students to professionals, 
take the opportunity to implement ‘One Health’ 
projects and special events under the auspices of “One 
Health Day’” since 2016. 
The World Health Organization (WHO) is working 
closely with the Food and Agriculture Organization of 
the United Nations (FAO) and the World Organization 
for Animal Health (OIE) to promote multi-sectoral 
responses to food safety hazards, risks from zoonoses, 
and other public health threats at the 
human-animal-ecosystem interface and provide 
guidance on how to reduce those risks4,29,30

Teaching ‘One Health’ Concept in Medical Education
As the importance and the use of One Health 
approaches grows, the demand for well-trained 
professionals in relevant disciplines is in high demand. 
Teaching ‘One Health’ is not only related to animals 
and environment but also has a significant impact on 
human health and human well-being39,40. From human 
illness connected to wild animals, if we think of rabies, 
HIV or SARS, or even the bioterrorism threats with 
anthrax exposures, One Health is an important issue. 
Regarding the other zoonoses, if we think about the 
awareness and education needed for our farmers living 
rural areas, healthcare providers in the rural 
communities need to educate them36. Hence, the 
medical education curriculum should offer a first 
exposure to both the concepts of One Health and the 
collaborative processes required to manage issues 
associated with animal, human, and environmental 
health39-42. We may include ‘One Health’ in our 

medical education through various departments like 
Public Health, Community Medicine, Microbiology, 
Virology, Internal Medicine. We may teach ‘One 
Health’ through interactive, small-group, case-based 
learning or problem-based learning or as a project 
based learning by using it as a problem solving 
strategy and create actionable classroom objectives via 
distilling it into a comprehensible concept,41,42 or we 
may do it as a part of integrated teaching amongst 
departments40.

Conclusion
The ‘One Health’ concept calls for various disciplines 
to work together to provide new methods and tools for 
research and implementation of effective services to 
support the formulation of norms, regulations, and 
policies to the benefit of humanity, animals, and the 
environment for current and future generations. 
Besides, relevant country ministries and agencies may 
initiate policies with available evidence and good 
practice guidelines identified from country-level 
experiences in taking One Health approaches for 
preparedness, prevention, detection and response to 
future zoonotic disease threats, antimicrobial 
resistance, and provide guidance on multisectoral 
communication, coordination, and collaboration.

Acknowledgements
None
 
Conflict of Interest
The authors have no conflicts of interest to disclose

Financial Disclosure 
The author(s) received no specific funding for this work.

Authors’ Contributions
Ali MA conceived and designed the study, analyzed the data, 
interpreted the results, and wrote up the draft manuscript. Jahan SA, 
Harun-Ar-Rashid AKM contributed to the analysis of the data, 
interpretation of the results and critically reviewing the manuscript. 
Kamal MS, Hussain MA, Rahman MM involved in the manuscript 
review and editing. All authors read and approved the final manuscript.

Data Availability 
Any inquiries regarding supporting data availability of this study 
should be directed to the corresponding author and are available from 
the corresponding author on reasonable request.

Copyright
©Nurunnabi et al. 2022. Published by Bangladesh Journal of Medical 
Microbiology. This is an open access article and is licensed under the 
Creative Commons Attribution Non Commercial 4.0 International 
License (CC BY-NC 4.0). This license permits others to distribute, 
remix, adapt and reproduce or changes in any medium or format as long 
as it will give appropriate credit to the original author(s) with the proper 
citation of the original work as well as the source and this is used for 
noncommercial purposes only. To view a copy of this license, please 
See: https://creativecommons.org/ licenses/by-nc/4.0/
 

How to cite this article
Nurunnabi ASM, Mozaffor M, Sweety AA, Kabir MR, Sharmin S, 
Kabir N. One Health Approach in Infectious Diseases and Prevention 
of Antimicrobial Resistance: A Review. Bangladesh J Med Microbiol, 
2022;16(1):25-30

Article Info
Received on: 7 October 2021
Accepted on: 24 December 2021 
Published on: 1 January 2022

References
1. Centers for Disease Control and Prevention (CDC). One 

Health Basics. CDC, National Center for Emerging and 
Zoonotic Infectious Diseases (NCEZID), 2018. Available at: 
https://www.cdc.gov/onehealth/basics/index.html (Accessed 
November 14, 2019).

2. World Health Organization (WHO). One Health. Available at: 
https://www.euro.who.int/en/health-topics/health-poli-
cy/one-health# (Accessed November 14, 2019).

3. Mackenzie JS, McKinnon M, Jeggo M. One Health: from 
concept to practice. In: Yamada A, Kahn LH, Kaplan B, 
Monath TP, Woodall J, Conti L, eds. Confronting emerging 
zoonoses: the One Health paradigm. Tokyo, Japan: Springer; 
2014.

4. World Health Organization (WHO). Taking a multisectoral 
One Health approach: a tripartite guide to addressing zoonotic 
diseases in countries. 2019. Available at: https://apps.who.in-
t/iris/bitstream/handle/10665/325620/9789241514934-eng.pdf 
(Accessed November 17, 2019).

5. Cunningham AA, Daszak P, Wood JLN. One Health, emerging 
infectious diseases and wildlife: two decades of progress? 
Philos Trans R Soc Lond B Biol Sci. 
2017;372(1725):20160167.

6. Zinsstag J, Crump L, Schelling E, Hattendorf J, Maidane YO, 
Ali KO, et al. Climate change and One Health. FEMS Microbi-
ol Lett. 2018;365(11):fny085.

7. Githeko AK, Lindsay SW, Confalonieri UE, Patz JA. Climate 
change and vector-borne diseases: a regional analysis. Bull 
World Health Organ. 2000;78(9):1136-47.

8. Hassell JM, Begon M, Ward MJ, Fèvre EM. Urbanization and 
Disease Emergence: Dynamics at the Wildlife-Livestock-Hu-
man Interface. Trends Ecol Evol. 2017;32(1):55-67.

9. Mavroidi N. Transmission of zoonoses through immigration 
and tourism. Vet Ital. 2008;44(4):651-6.

10. World Health Organization (WHO). International health 
regulations (2005). 3rd ed. Paris, France: WHO; 2016.

11. Sinclair JR. Importance of a One Health approach in advancing 
global health security and the Sustainable Development Goals. 
Rev Sci Tech. 2019;38(1):145-54.

12. Sleeman JM, DeLiberto T, Nguyen N. Optimization of human, 
animal, and environmental health by using the One Health 
approach. J Vet Sci. 2017;18(S1):263-8.

13. Acharya KP, Karki S, Shrestha K, Kaphle K. One health 
approach in Nepal: scope, opportunities and challenges. One 
Health. 2019;8:100101.

14. Macedo Couto R, Ranzani OT, Waldman EA. Zoonotic 
tuberculosis in humans: control, surveillance, and the One 
Health approach. Epidemiol Rev. 2019;41(1):130-44.

15. Aggarwal D, Ramachandran A. One Health approach to 
address zoonotic diseases. Indian J Community Med. 
2020;45(Suppl 1):S6-S8.

16. Bird BH, Mazet JAK. Detection of emerging zoonotic 

pathogens: an integrated One Health approach. Annu Rev Anim 
Biosci. 2018;6:121-39.

17. Meslin FX, Stöhr K, Heymann D. Public health implications of 
emerging zoonoses. Rev Sci Tech. 2000;19(1):310-7.

18. Sule WF, Oluwayelu DO, Hernández-Triana LM, Fooks AR, 
Venter M, Johnson N. Epidemiology and ecology of West Nile 
virus in sub-Saharan Africa. Parasit Vectors. 2018;11(1):414.

19. Ziegler U, Lühken R, Keller M, Cadar D, van der Grinten E, 
Michel F, et al. West Nile virus epizootic in Germany, 2018. 
Antiviral Res. 2019 162:39-43.

20. Rupprecht CE, Barrett J, Briggs D, Cliquet F, Fooks AR, 
Lumlertdacha B, et al. Can rabies be eradicated? Dev Biol 
(Basel). 2008;131:95-121.

21. Kahn LH. Antimicrobial resistance: a One Health perspective. 
Trans R Soc Trop Med Hyg. 2017;111(6):255-60.

22. Bartlett JG, Gilbert DN, Spellberg B. Seven ways to preserve 
the miracle of antibiotics. Clin Infect Dis. 
2013;56(10):1445-50.

23. Bright-Ponte SJ, Walters BK, Tate H, Durso LM, Whichard 
JM, Bjork KE, et al. One Health and antimicrobial resistance, a 
United States perspective. Rev Sci Tech. 2019;38(1):173-84.

24. McEwen SA, Collignon PJ. Antimicrobial resistance: a One 
Health perspective. Microbiol Spectr. 2018;6(2).

25. Hoque R, Ahmed SM, Naher N, Islam MA, Rousham EK, 
Islam BZ, et al. Tackling antimicrobial resistance in Bangla-
desh: A scoping review of policy and practice in human, animal 
and environment sectors. PLoS One. 2020;15(1):e0227947.

26. Nii-Trebi NI. Emerging and Neglected Infectious Diseases: 
Insights, Advances, and Challenges. Biomed Res Int. 
2017;2017:5245021.

27. Torgerson PR. One world health: socioeconomic burden and 
parasitic disease control priorities. Vet Parasitol. 
2013;195(3-4):223-32.

28. Kuo HI, Chen CC, Tseng WC, Ju LF, Huang BW. Assessing 
impacts of SARS and Avian Flu on international tourism 
demand to Asia. Tour Manag. 2008;29(5):917-28.

29. Cleaveland S, Sharp J, Abela-Ridder B, Allan KJ, Buza J, 
Crump JA, et al. One Health contributions towards more 
effective and equitable approaches to health in low- and 
middle-income countries. Philos Trans R Soc Lond B Biol Sci. 
2017;372(1725):20160168.

30. Zinsstag J, Schelling E, Waltner-Toews D, Whittaker M, 
Tanner M. One Health: the theory and practice of integrated 
health approaches. Boston, USA: CABI; 2015.

31. World Health Organization (WHO). The Tripartite’s Commit-
ment: Providing multi-sectoral, collaborative leadership in 
addressing health challenges. Geneva, Switzerland: FAO, OIE 
and WHO; 2017.

32. World Health Organization (WHO). The FAO-OIE-WHO 
Collaboration – Sharing responsibilities and coordinating 
global activities to address health risks at the animal-hu-
man-ecosystems interfaces: a tripartite concept note. 2010. 
Available at: https://www.who.int/foodsafety/zoonoses/fi-
nal_concept_note_Hanoi.pdf (Accessed November 19, 2019).

33. Berthe F, Bouley T, Osewe P. One health economics for 
healthy people, agriculture and environment. World Bank 
Blogs. February 06, 2017. Available at: (Accessed November 
19, 2019).

34. McNeil C, Hammer A, Halkjaer-Knudsen V, Serna K. South 
Asia One Health Surveillance Network: scenario-informed, 
criteria-based disease selection. Paro, Bhutan: Sandia National 
Laboratories; 2019.

35. Mackenzie JS, Jeggo M. The One Health approach – why is it 

so important? Trop Med Infect Dis. 2019;4(2):88.
36. McKenzie JS, Dahal R, Kakkar M, Debnath N, Rahman M, 

Dorjee S, et al. One Health research and training and govern-
ment support for One Health in South Asia. Infect Ecol Epide-
miol. 2016;6:33842.

37. Rwego IB, Babalobi OO, Musotsi P, Nzietchueng S, Tiambo 
CK, Kabasa JD, et al. One Health capacity building in sub-Sa-
haran Africa. Infect Ecol Epidemiol. 2016;6:34032.

38. Destoumieux-Garzón D, Mavingui P, Boetsch G, Boissier J, 
Darriet F, Duboz P, et al. The One Health concept: 10 years old 
and a long road ahead. Front Vet Sci. 2018;5:14.

39. Rabinowitz PM, Natterson-Horowitz BJ, Kahn LH, Kock R, 
Pappaioanou M. Incorporating one health into medical educa-
tion. BMC Med Educ. 2017;17(1):45.

40. Chapman HJ, Gupta S. Incorporating the One Health frame-
work in medical education. Med Teach. 2019;41(9):1086.

41. Lucey DR, Sholts S, Donaldson H, White J, Mitchell SR. One 
health education for future physicians in the pan-epidemic 
"Age of Humans". Int J Infect Dis. 2017;64:1-3.

42. Jasani S. Using a one health approach can foster collaboration 
through transdisciplinary teaching. Med Teach. 
2019;41(7):839-41.

‘One Health’ Approach to Infectious Diseases & Prevention of AMR: A Review Nurunnabi et al

29Bangladesh J Med Microbiol January 2022, Volume 16, Number 1



Introduction
To many of us ‘One Health’ might be a new term, One 
Health is a global 'movement' for challenge driven 
'teamwork' over decades though. One Health is an 
integrated, unifying approach that aims to sustainably 
balance and optimize the health of people, animals and 
ecosystems.  It recognizes the health of humans, 
domestic and wild animals, plants, and the wider 
environment (including ecosystems) are closely linked 

and inter-dependent. According to the Centers for 
Disease Control and Prevention (CDC), "One Health is 
a collaborative, multisectoral, and transdisciplinary 
approach working at the local, regional, national, and 
global levels with the goal of achieving optimal health 
outcomes recognizing the interconnection between 
people, animals, plants, and their shared 
environment1.” 
The importance of the connection among humans, 
animal and the environment on our planet is not new; 
however, to respond the current challenges that we are 
facing in our recent times, the integrated vision that we 
are all linked together has never been so important. 
The global public health community felt it so crucial 
that the concept of collaboration among multiple 
disciplines came at the frontline and recognized by the 

World Health Organization (WHO). Giving an 
emphasis on 'One Health', WHO defines it as “an 
approach to designing and implementing programmes, 
policies, legislation and research in which multiple 
sectors communicate and work together to achieve 
better public health outcomes”2. 

‘One Health’ Approach to Infectious Diseases
The areas of work in which a ‘One Health’ approach is 
particularly relevant include food safety, the control of 
zoonotic diseases (diseases that can spread between 
animals and humans, such as flu, rabies, Ebola, Rift 
Valley fever etc.), laboratory services, neglected 
tropical diseases, environmental health and combatting 
antibiotic resistance (when bacteria change after being 
exposed to antibiotics and become more difficult to 
treat)2. One Health is not a new approach; however, it 
has more recently been drawn attention and put into 
action because of influenza A (H1N1) in 2009, Ebola 
virus in 2013, and Zika virus in 2015. As highlighted 
by the CDC, in the last decade, “many factors have 
changed interactions between people, animals, plants, 
and our environment”1. Some of the factors are 
described below:
Firstly, human populations are growing and expanding 
into new geographic areas. As a result, more people 
live in close contact with wild and domestic animals, 
both livestock and pets. Animals play an important 
role in our lives, whether for food, fibre, livelihoods, 
travel, sport, education, or companionship. Close 
contact with animals and their environments provides 
more opportunities for diseases to pass between 
animals and people1,3-5. Secondly, the earth has 
experienced changes in climate and land use, such as 
deforestation and intensive farming practices. Both the 
natural and man-made disruptions in environmental 
conditions and habitats can provide new opportunities 
for diseases to pass to animals1,4,6,7. Finally, the 
movement of people, animals, and animal products has 
increased from rapid urbanization causing higher 
population density as well as from international travel 
and trade. As a result, diseases can spread quickly 
across borders and around the globe1,8-10. We have 
experienced such phenomena in several outbreaks in 
recent times.
Many countries have already recognized the benefits 
of taking a ‘One Health’ approach that is multisectoral 
and multidisciplinary to build national mechanisms for 
coordination, communication, and collaboration to 
address health threats at the human - animal - 
environment interface3,4. A One Health approach is 

also important for national and global health security, 
in implementing the World Health Organization’s 
International Health Regulations 200510 and to 
contribute to many of the Sustainable Development 
Goals and the 2030 Agenda4,11. This review paper aims 
to provide an understanding on current concepts of 
‘One Health’ approach in the field of public health.

Importance of ‘One Health’ Approach
We have mentioned earlier that the scope of ‘One 
Health’ includes zoonotic diseases, antimicrobial 
resistance, food safety and security, vector-borne 
diseases that come from insect bites or animals, 
environmental contamination, and other health threats 
shared by people, animals, and the environment. In 
recent times, to protect human health, public health 
experts are focusing their attention on preventing the 
emergence and spread of new and existing diseases - 
diseases such as H1N1, Avian Influenza, Lyme 
disease, West Nile virus, Monkeypox and Mad Cow 
Disease (also called bovine spongiform 
encephalopathy)3,12-20. The World Health Organization 
(WHO) is concerned about health issues at the 
human-animal-environment interface. It is assumed 
that the problem cannot be effectively ‘addressed’ by 
one sector alone. WHO elaborates that “to address 
means to prevent, detect, respond to, prepare for and 
assess, and reduce risks from zoonotic diseases at 
country, regional and global levels”4. Many of the 
same microbes infect animals and humans, as they 
share the ecosystems they live in12-20. Efforts by just 
one sector cannot prevent or eliminate the problem. 
These diseases are complicated by the fact that their 
spread from animals to humans is influenced by many 
factors related to animal, human and ecosystem health. 
West Nile virus is a good example. This virus is 
transmitted to people through the bite of a mosquito 
and can lead to paralysis or death18,19. Public health 
experts must consider the dynamics of mosquito 
populations (abundance, length of breeding season, 
breeding conditions), the types of birds that carry the 
virus and their migration patterns, and environmental 
conditions (climate change) that create favourable 
mosquito breeding conditions17. In this case, public 
health experts need to look at strengthening areas of 
animal health and the environment in order to protect 
human health3,17. For instance, rabies in humans is 
effectively prevented only by targeting the animal 
source of the virus (for example, by vaccinating 
dogs)20. Similarly, information on influenza viruses 
circulating in animals is crucial to the selection of 

viruses for human vaccines for potential influenza 
pandemics. 

‘One Health’ Approach to Prevent Antimicrobial 
Resistance
Antimicrobial resistance (AMR), which is increasing 
in an alarming trends, especially in the developing 
countries - as resistance can arise in humans, animals, 
or the environment, and may spread from one to the 
other, and from one country to another as well21-25. 
Drug-resistant microbes can be transmitted between 
animals and humans through direct contact between 
animals and humans or through contaminated food, so 
to effectively contain it, a well-coordinated approach 
in humans and in animals is required21-25. 
Besides, some of those diseases posed a potential 
pandemic threat with significant economic 
repercussions in recent times. Trade disruption and the 
decline in international tourism were estimated to 
cause billions of dollars in global economic losses in 
addition to significant social impacts across the 
globe26-28. ‘One Health’ is both a call to action and a 
method. It involves breaking down the silos between 
the animal health, environmental health, and human 
health sectors so that we can track diseases wherever 
they are found and help prevent and quickly respond to 
outbreaks. For an example, a ‘One Health’ approach to 
public health surveillance involves governments 
implementing systems that track diseases in animals as 
well as humans, so that infection like avian flu is 
detected as soon as it appears in birds, before it has the 
chance to infect entire flocks of chickens and threaten 
people’s livelihoods, and before it has the chance to 
infect people. Besides, intergovernmental 
collaboration, communication and coordination may 
help to spread and stop such disease4.
Since we have found that the emerging zoonotic 
diseases or antimicrobial resistance impacts on a 
global scale, One Health interventions have the 
potential to be more effective and generate more 
equitable benefits for human health and livelihoods, 
particularly middle- and low-income countries 
especially in rural areas. This strategy is more effective 
and economical than approaches that rely exclusively 
on treatment of human cases29,30.   
Thus, the ‘One Health’ concept clearly focusses on 
consequences, responses, and actions at the 
animal–human–ecosystems interfaces, and especially 
emerging and endemic zoonoses, antimicrobial 
resistance and overall protection of health and 
wellbeing. The scope of One Health as envisaged by 

the international organizations (WHO, FAO, OIE, 
etc.), the World Bank, and many other 
non-governmental organizations also clearly embrace 
other disciplines and domains, including 
environmental and ecosystem health, economics, 
social sciences, ecology, wildlife, land use, and 
biodiversity through decades3,31-34.

How ‘One Health’ Approach Works
Many professionals with a range of expertise who are 
active in different sectors, such as public health, 
medicine, animal health, plant health and the 
environment, should join forces to support One Health 
approaches30,35. Since interdisciplinary collaboration is 
crucial in One Health concept, the medical community 
has been much slower to fully engage; however, the 
veterinarian community has embraced the One Health 
concept by engaging in themselves in research and 
practice. Engaging the medical community more fully 
in the future may require the incorporation of the ‘One 
Health’ concept into the medical school curricula so 
that medical students see it as an essential component 
in the context of public health and infectious 
diseases35. Globally, various academic institutions have 
established curricula offering graduate degrees in One 
Health. One Health training opportunities in Asia and 
Africa have increased and many of the programs are 
established in partnership with foreign institutions36,37.
The application of the “One Health” approach to 
infectious risk needs to be systematically reinforced 
with ecobiology expertise. A sustained exchange effort 
is required from ecologists, evolutionists, 
epidemiologists, economists, social scientists, and 
human and animal healthcare specialists with other 
activity sectors38. Figure 1 shows how ‘One Health’ 
approach works through a multidisciplinary 
contributions and actions. Besides, to effectively 
detect, respond to, and prevent outbreaks of zoonoses 
and food safety problems, epidemiological data and 
laboratory information should be shared across sectors. 
Government officials, researchers and workers across 
sectors at the local, national, regional and global levels 
should implement joint responses to health threats. 
Collaborative partnerships with existing governmental 
and non-governmental organizations and institutions to 
set up a framework for information-sharing, 
cooperation and awareness raising activities. 
Neighboring countries should work with each other 
and with multilateral organizations to make sure that 
national borders do not become barriers to disease 
prevention and public health preparedness. 

Last but not the least, creating awareness among 
people through mass communication and social media 
is important35. On November 3 each year, individuals 
and groups from around the world, from academic to 
corporate and non-profit, students to professionals, 
take the opportunity to implement ‘One Health’ 
projects and special events under the auspices of “One 
Health Day’” since 2016. 
The World Health Organization (WHO) is working 
closely with the Food and Agriculture Organization of 
the United Nations (FAO) and the World Organization 
for Animal Health (OIE) to promote multi-sectoral 
responses to food safety hazards, risks from zoonoses, 
and other public health threats at the 
human-animal-ecosystem interface and provide 
guidance on how to reduce those risks4,29,30

Teaching ‘One Health’ Concept in Medical Education
As the importance and the use of One Health 
approaches grows, the demand for well-trained 
professionals in relevant disciplines is in high demand. 
Teaching ‘One Health’ is not only related to animals 
and environment but also has a significant impact on 
human health and human well-being39,40. From human 
illness connected to wild animals, if we think of rabies, 
HIV or SARS, or even the bioterrorism threats with 
anthrax exposures, One Health is an important issue. 
Regarding the other zoonoses, if we think about the 
awareness and education needed for our farmers living 
rural areas, healthcare providers in the rural 
communities need to educate them36. Hence, the 
medical education curriculum should offer a first 
exposure to both the concepts of One Health and the 
collaborative processes required to manage issues 
associated with animal, human, and environmental 
health39-42. We may include ‘One Health’ in our 

medical education through various departments like 
Public Health, Community Medicine, Microbiology, 
Virology, Internal Medicine. We may teach ‘One 
Health’ through interactive, small-group, case-based 
learning or problem-based learning or as a project 
based learning by using it as a problem solving 
strategy and create actionable classroom objectives via 
distilling it into a comprehensible concept,41,42 or we 
may do it as a part of integrated teaching amongst 
departments40.

Conclusion
The ‘One Health’ concept calls for various disciplines 
to work together to provide new methods and tools for 
research and implementation of effective services to 
support the formulation of norms, regulations, and 
policies to the benefit of humanity, animals, and the 
environment for current and future generations. 
Besides, relevant country ministries and agencies may 
initiate policies with available evidence and good 
practice guidelines identified from country-level 
experiences in taking One Health approaches for 
preparedness, prevention, detection and response to 
future zoonotic disease threats, antimicrobial 
resistance, and provide guidance on multisectoral 
communication, coordination, and collaboration.
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