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A B O U T  I S O H A

The International Student One Health Alliance was founded in
2017 as the continuation of the One Health Commission’s
student members of its Board of Directors. It became an

independent organization to more efficiently focus on growing a
student-driven One Health movement. The goal of ISOHA is to

connect students across the world interested in the connections
between animal health, human health, and environmental

health. We aim to provide a platform for students to collaborate
and share One Health educational and professional development

opportunities.  

International Student One Health Alliance 

isohaonehealth.wordpress.com

@isoha_onehealth

@ISOHA_OneHealth

@isohaonehealth

International Student One Health Alliance

Check us out online!
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Bernadette Dunham, D.V.M., Ph.D.
Professorial Lecturer, Milken Institute School of Public Health, George

Washington University
 

Dr. Bernadette Dunham is with the Milken Institute School of Public Health at the George
Washington University (2016 to present) where her focus is on One Health issues.  In October
2019, Dr. Dunham was appointed as a member of the National Academies of Sciences,
Engineering and Medicine's Board on Agriculture and Natural Resources for a three-year term
thru December 2022. Dr. Dunham returned to the U.S. Food and Drug Administration (FDA) to
serve as an Advisor to the FDA One Health Initiative from 2019-2021. Dr. Dunham has served the
FDA as Director of the Center for Veterinary Medicine (CVM) from 2008-2016, Deputy Director of
CVM and Director of the Office of Minor Use and Minor Species from 2006-2008, and Deputy
Director of the Office of New Animal Drug Evaluation from 2002-2006. Before beginning her
government career, she was an Assistant Director with American Veterinary Medical
Association’s Governmental Relations Division in Washington, D.C. from 1995-2002. Dr. Dunham
served as Director of Laboratory Medicine and Adjunct Professor of Pharmacology at the State
University of New York Health Science Center, Syracuse, N.Y. from 1987-1995. Before returning to
academy in 1979 to pursue her Ph.D. and Post-Doctoral research in cardiovascular
pathophysiology at Boston University, Dr. Dunham was in private veterinary practice for four
years in Oshawa, Ontario, Canada. Dr. Dunham received her D.V.M. degree from the Ontario
College of Veterinary Medicine, University of Guelph, Canada and her Ph.D. from Boston
University, MA. 

Dr. Dunham is a member of the American Veterinary Medical Association, the American
Academy of Veterinary Pharmacology and Therapeutics, the National Academies of Practice,
the American Public Health Association, and an Honorary member of the American Association
of Food Safety and Public Health Veterinarians. She is an Honorary Diplomate and an awardee
of the K.F. Meyer - James H. Steele Gold-Headed Cane Award from the American Veterinary
Epidemiology Society. She has served on peer review panels for the National Academies of
Science, the American Heart Association - New York State Affiliate, United States Department of
Agriculture-Cooperative State Research, Education and Extension Service, Competitive
Programs, and the National Institutes of Health. Dr. Dunham served as the Chairperson for the
18th Session of the Code Alimentarius Committee on Residues of Veterinary Drugs in Foods.
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Danielle M. Sholly, PhD, MS
 

In March 2009, Dr. Danielle M. Sholly joined the Food and Drug Administration’s Center for
Veterinary Medicine as an Animal Scientist. During her tenure, she has used her expertise to
conduct scientific reviews of the target animal safety and effectiveness of new animal drugs. Dr.
Sholly’s work has provided her with continued experiences in collaborating across the human,
animal, environmental sectors and a deeper appreciation for data driven science and research.

Prior to joining CVM, Dr. Sholly’s graduate program sparked her curiosity for the unknown and
the opportunity to research advancements in swine nutrition and waste management. Her
graduate work also taught her how to stay abreast of current industry challenges and
recognizing swine management and veterinary community needs. Understanding these needs
from an animal health and environmental perspective has expanded Dr. Sholly’s interest in
employing an One Health approach in her professional career and personal life.

Dr. Sholly received her PhD and MS in swine nutrition in 2009 and 2004, respectively, from
Purdue University in West Lafayette, Indiana.
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Francisco Olea-Popelka, DVM, MSc, PhD
Beryl Ivey Endowed Chair in One Health

Associate Professor
Department of Pathology and Laboratory Medicine, Schulich School of

Medicine & Dentistry, Western University
 

Dr. Olea-Popelka is originally from Chile where he began his studies at Universidad Mayor in
Santiago, Chile. Dr. Olea-Popelka continued his education in Canada, attending the University of
Guelph, Ontario Veterinary College for both a Masters degree (2002) and Ph.D. (2007).

During his career as a veterinary epidemiologist, Dr. Olea-Popelka has chosen to apply
epidemiological tools and skills to study diseases at the interface of livestock, wildlife, and
humans in different environments, globally.

An important component of Dr. Olea-Popelka's research philosophy is an integrated
multidisciplinary approach in which environmental, socio-economical, cultural, and political
components are considered in conjunction with the disease causal agent and the host when
addressing different health issues.

Dr. Olea-Popelka's professional goals include actively collaborating with colleagues in different
disciplines in a variety of institutions worldwide, such as physicians, microbiologists, molecular
biologists, wildlife biologists, nutritionist, geographers, nurses, wildlife veterinarians, large and
small animal clinicians, policy and decision makers, social workers, epidemiologists, and
government officials.
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Marc Habash, MSc, PhD
Associate Professor

School of Environmental Sciences, University of Guelph

Dr. Habash joined the University of Guelph in July 2005, his research program is based in the School
of Environmental Sciences and focuses on microbial interactions in diverse environmental systems.
Within the One Health framework, this includes microbial source tracking studies associated with
recreational and drinking water and, more recently, wastewater based epidemiology of human
pathogens, including SARS CoV-2. These research activities include examining the molecular and
culture-based detection of human pathogens (bacterial and viral) and indicator microorganisms
associated with human and livestock fecal pollution in natural and man-made environments.

Prior to joining the University of Guelph, as a faculty member, Dr. Habash completed a postdoctoral
fellowship in the Centre for Infection and Biomaterials Research at the Hospital for Sick Children
(Toronto, Ontario) and a PhD in the department of Environmental Biology at the University of
Guelph. Each of these opportunities provided components that have played a role in developing his
current research program, including studies evaluating the role of microbial biofilms in human
infection and studies of microorganisms involved in degradation of environmental pollutants.
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Bailey is a fourth year
veterinary student at

Mississippi State University,
USA. While studying animal

science there as an
undergraduate, she gained a
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One Health. Specifically, she
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defense, sustainability, and

regenerative agriculture. Her
career goal is to apply One

Health efforts to agricultural
policy.
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candidate studying
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"Readers, thank you for
taking the time to view the

ISOHA Journal today. By
including diverse articles,

commentaries, and creative
works, we hope this journal
issue showcases the many

ways you can approach One
Health from around the

world. I've learned a lot from
our authors and I hope that

their work inspires you to
get involved with One Health
and use it in areas of interest
to you as well! Thank you to
our incredible authors, my

talented colleagues (Michele
& Bailey), and our expert

Advisory Board!" 
 

- Sydney Pearce
pearces@uoguelph.ca

R E M A R K S
F R O M  T H E
J O U R N A L
E D I T O R S

"Creating this first issue of
the ISOHA Journal has been
a team effort between the

ISOHA members, One
Health enthusiasts, our

amazing Advisory Board
and my colleagues Sydney
Pearce and Bailey Archey.

Through this journal, I hope
we inspire you to do more to
advance One Health and we

encourage you to serve in
ISOHA and accomplish more
than what we have done so

far.
Cheers!"

 

- Michele Mayuba
mayuba@students.uonbi.ac.ke
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E D I T O R I A L

Next Generation is more than just a ‘buzz word’
By Cheryl Stroud, DVM, PhD, Executive Director, 

One Health Commission
 

I’ve seen it happen again and again. A student runs across the One Health concept
and gets excited to discover the movement. They tell me that they could literally
feel themselves relaxing to learn that there is a ‘term’ for something they had been
thinking and feeling, searching for, for a long time but could not put their finger on
or articulate what was disturbing them. They had been observing and realizing, as
they studied and became proficient in their selected fields, that we humans are too
stuck in systems-imposed disciplinary silos, unable to easily share information
across disciplines or come together to address many of our most ‘wicked’ global
challenges that they ‘know’ will require collaborative actions.  No matter what field
they are studying, they immediately get it about One Health because they ‘see’
what is happening and what is needed. 

Students from all walks contact me, as Executive Director of the One Heath
Commission, wanting to talk, to learn more about One Health and about the global
One Health movement. They want to know why, in years of college, graduate or
professional school, has ‘no-one’ mentioned One Health or made them aware of the
concept. They want to know how to get involved, how to help lead the world
toward making One Health the default way of doing business. 

Once discovered, they don’t want to wait till they graduate to start making a
difference. They start Student One Health groups at their colleges and across their
universities and begin leading initiatives to educate other students, faculty, the
public, about One Health and One Health topics, right where they are. One medical
student led a survey of faculty and students at her med school to find out if they
knew anything about One Health. They didn’t. So she taught her med school faculty
about One Health and convinced them to let her put together her own One Health
elective.
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Many students have asked me “how do I develop a career in One Health?” We chat
about my own experiences and varied career path, how important it is to pick a
discipline that they are passionate about, to hone their skills and deep knowledge
base, then to go out into the world into whatever job they end up in and practice
their skills in a One Health way, as One Health practitioners, always gently
educating about the concept, pushing the boundaries of their disciplinary silos,
thinking outside of the imposed boxes, reaching to professionals outside their own
arenas to create relationships and collaborations. 

I’ve seen this also. If a student experienced a local One Health community while in
school, then graduated and moved to take a job, they often contact me saying that
they really miss the One Health community, wanting to know if there are any One
Health groups that I am aware of in their new locale. They miss the
transformational conversations that happen when people of diverse training,
background and expertise, all sit in a room and discuss One Health topics. We
brainstorm what it would look like for them to ‘start’ a local One Health group, to
start having brown bag lunches or zoom meetings to discuss local or regional One
Health topics. How it only takes a few colleagues who deeply understand One
Health. I point out that by taking on that leadership role that they will often
become known as a local One Health champion and it can open doors to jobs or
lead them to other leadership opportunities. 

I’ve seen students start One Health Discussion groups, introduce One Health to
lawmakers, get their states to declare One Health and One Health Awareness
months, bring their college deans into One Health coalitions, create One Health
courses because there were none where they were, start One Health clinics, go into
local children’s schools to teach about One Health topics, lead One Health Day
events, lead Student One Health webinars, lead ‘exploring One Health’ initiatives for
college students. The list goes on. 

But one of the most fulfilling things I have experienced as Executive Director of the
One Health Commission is facilitating and nurturing the creation of ISOHA and
working with ISOHA students. Why? Because you students have unbounded energy,
enthusiasm, ideas, technical and people skills and passion. Students have not yet
climbed into their professional silos and are not intimidated to go talk to someone
in a totally different discipline, to form working relationships and collaborative
projects. In short, students who have discovered and embraced One Health exhibit
the qualities that will be needed to fully implement One Health thinking.

And there is ‘so’ much work to do to reframe our societal attitudes and actions.
Paraphrasing something Einstein said in several writings goes like this; “We can't
solve problems by using the same kind of thinking we used when we created
them." 
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One Health may feel to today’s professionals, steeped in the systems that have
evolved over the past 200 years, like a new way of thinking. But One Health is not
a new concept. It is a resurrection of an ancient wisdom of how interconnected
the planet’s health is with all life upon it. It is a way of thinking that values every
living creature, from the smallest amoeba to the largest mammal. It calls for
economies based on maintaining biodiversity and value of nature and
ecosystems. It is, in fact, a ‘new professional imperative’. 

We hear a lot today about training the next generation of scientists and global
citizens. It’s become almost a ‘buzz’ word. But for me, seeing students all over the
world embracing and working to further One Health, seeing young people
develop their career paths with One Health thinking, gives me a peek into the
future. I see a growing critical mass of young professionals who will, quite literally,
change the world as they implement One Health. 

Many of you have heard me refer to One Health as a ‘Ray of Hope for the Future’.
You students intensify that ray of light and hope. Congratulations to each of you
for your leadership for One Health. As you bring all professions to One Health
thinking, you are, in fact, the next generation of HOPE. 
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Abstract
The authors on this paper are graduate students in various programs at
different institutions (DVM, M.D., and PhD) with limited prior knowledge of
One Health. In May of 2020 students enrolled in what was intended to be a
hands-on One Health summer course that revolved around field experience.
Then the pandemic hit. But owing to adaptable and creative instructors, the
course transitioned to an online setting that combined synchronous and
asynchronous learning activities. One question loomed; if collaboration
amongst different professions was the goal of the course, then how would
this work when participants were required to remain in isolation? The online
format of this field experiential course sparked many doubts. With open
minds students made the best of a difficult situation and ended up learning a
great deal about each other and how interdisciplinary collaboration can
make a significant difference in managing human and animal diseases in the
setting of significant environmental change. Ultimately this was an
unforgettable experience. Before the start of this course, student’s put little
emphasis on One Health when thinking about their future careers. After this
class, however, it will now be heavily considered and implemented in their
futures as veterinarians, healthcare professionals, and research scientists.



Introduction
Never has One Health been such a vital topic for health education. The novel
coronavirus (SARS-CoV-2) pandemic is a case study in One Health, involving
consideration of animal, human, and environmental health determinants. The
University of Texas Medical Branch (UTMB), in collaboration with the Texas A&M
University College of Veterinary Medicine and the University of Texas Rio
Grande Valley, offers an annual field-based course in One Health and Outbreak
Investigation (UTMB School of Medicine, Educational Affairs | Meded | UTMB
Health). The course explores the emergence of epidemic threats inspired by
real outbreaks, with emphasis on zoonotic pathogens that spills over into other
human and animal populations. Through a combination of classroom and
hands-on laboratory and field-based activities, the course helps students
develop skills in interprofessional collaboration, teamwork, and
communications. In the Spring of 2020, as the SARS-CoV-2 pandemic spread
globally all educational programs hastily moved their curricula online.

The authors on this paper are graduate students in various programs (D.V.M.,
M.D., and Ph.D.) at different institutions with limited prior knowledge of One
Health upon entering the course. In May of 2020, these students enrolled in
what was intended to be a hands-on summer course that revolved around field
experience. Then the pandemic hit. But owing to adaptable and creative
instructors, the course transitioned to an online setting that combined
synchronous and asynchronous learning activities. One question loomed: if
collaboration amongst different professions was the entire goal of the course,
then how would this work when participants were required to remain in
isolation? The aim of this paper is to elaborate on the interdisciplinary
experiences of students enrolled in this One Health elective, and the
professional development undergone by engaging in such a course. 
  
Course Design
One Health, as defined by the CDC, “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
environment. CDC’s One Health Office leads the agency’s One Health efforts in
the United States and abroad”. Exploring the interconnectedness of different
disciplines during this course provided insight on disease manifestation and
spread, highlighting the intersections of humans and animals within their
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communities and environments (Centers for Disease Control and Prevention,
2018). The course took place over a 4-week period and included interactive
sessions held online through Zoom and a learning management interface
called Top Hat. Six medical students, one veterinary medicine student, two
biology graduate students, and one national security student were enrolled.

The course had a variety of learning activities to help achieve curricular
objectives. There were several large group sessions with guest speakers that led
discussions on topics relevant to One Health such as arthropod vectors and
epidemiology, as well as virtual movie nights that highlighted the course
material of the week. Additionally, Problem Based Learning (PBL) sessions
encouraged us to discuss how to approach different situations such as
community disease outbreaks. Independent learning sessions consisted of
fieldwork, such as identifying environmental determinants in the community,
donning and doffing personal protective equipment (PPE), creating mosquito
traps, and tick and mosquito identification. The final course activity honed
communications and cultural humility skills in a round table discussion, in
which we roleplayed as professionals from different backgrounds responding
to an infectious disease outbreak.

Student Experiences
The activities designed for this course were developed to help students
understand the different aspects of the One Health approach. The delivery of
this material provided opportunities to interact with other students from
varying backgrounds, allowing participants to experience firsthand the
interconnectedness of different professions in various interactive sessions. The
large group sessions expanded their knowledge by hearing from experts from
multiple disciplines. They were then able to use this new information in the
smaller PBL sessions to interact with colleagues and discuss approaches for
each scenario, first as a small group, then again as a whole cohort. This
provided insight on the training of different fields, such as the differential
diagnosis for human and veterinary medicine or the understanding of
environmental factors. The PBL sessions encouraged students to get out of
their comfort zones within their respective fields and to learn the approaches of
the different fields of study they could collaborate with to address issues with a
more holistic lens. The movie nights provided a comforting sense of normalcy
and comradery in this virtual course by bringing the cohort together outside of
the course meeting hours. Lastly, the final project for the round table discussion
allowed the group to act as various professionals trying to provide a solution
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to an infectious disease outbreak, based on a real-life scenario that took place at
a South Dakota meat packing plant early in the pandemic. The solutions
involved implementing employee protections such as increased PPE and
screens to divide workspaces and reducing the number of employees on each
shift but increasing the shifts and working hours to mitigate economic losses.

Changed Outlooks
Before taking this course, students saw their fields as isolated and without
significant interconnectedness, but the design of this course provided an
important understanding of the overlap among disciplines. While these
disciplines do overlap and benefit from synergistic cooperation, the training to
highlight this interconnectedness is minimal throughout formal education
curricula (Manlove et al, 2016). As the world continues into an unprecedented
era of complex public health challenges, an increase of this broad
understanding of the connectedness of human health, animal health, and the
environment would greatly enhance the overall health of people and improve
health outcomes for both humans and animals (Destoumieux-Garzón et al,
2018). This innovative course design encouraged students to take a step back
from their professional silos and open their minds to different disciplinary
perspectives. As a result, their thoughts and approaches changed to better
understand the overall situation, rather than from the viewpoint of just one
specific field by the end of the course. This will ultimately enable participants to
apply these different approaches and thought processes to their own individual
disciplines. The emphasis on the multidisciplinary and interprofessional
approach of One Health encourages more education on this multifaceted
approach to further enhance ways in which disciplines work together (Lebov et
al, 2017).

Conclusion
Throughout this virtual One Health elective, perception of health and the
disciplines involved expanded greatly. Most students enrolled in this course
initially observed one aspect of the larger picture. However, by the end of the
course it became understood that human health, animal health, and
environmental health are interwoven intimately, and optimizing health
outcomes in any particular field depends on communication and
understanding from professionals of all backgrounds. The most eye-opening
elements of this class were the group discussions and the Problem Based
Learning (PBL) sessions. These allowed students to discuss complex cases and
scenarios that relied on the combined knowledge of the cohort. In these 
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sessions it became vividly clear that each student had pieces to contribute
toward solving health problems, and only through fusing them could optimal
health outcomes be achieved.

After completing this course, the authors of this paper found the experience to
be useful and would recommend that other professional students seek similar
opportunities. The course participants also feel strongly that educational
opportunities similar to this course should be integrated into professional
school education. They are beneficial in enhancing multidisciplinary
cooperativity and encourage students to analyze health issues as multifaceted
parts of a larger picture. 

The online format of this field experiential course sparked many doubts. With
open minds students made the best of a difficult situation and ended up
learning a great deal about each other and how interdisciplinary collaboration
can make a significant difference in managing human and animal diseases in
the setting of significant environmental change. Ultimately this was an
unforgettable experience. Before the start of this course, student’s put little
emphasis on One Health when thinking about their future careers. After this
class, however, it will now be heavily considered and implemented in their
futures as veterinarians, healthcare professionals, and research scientists.
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Description
This is a narrative poem explaining how humans, animals, and the
environment have become conscious of each other and the role of
microorganisms in One Health. The poem reveals their thoughts
and how they could live harmoniously with each other without
affecting each other's health - their Synergy Left Unbroken.

Synergy Left Unbroken
Aiyedogbon Oluwatunmise, Bachelor of Science in Natural Science and

Microbiology, Kogi State University, Nigeria

Why me? The humans do not care about me anymore.
The child litters the water also, they've become toxic!
I am vexed, the animals too have betrayed me. 
They make me harbor wastes unexplainable and still wish to dwell
here. The environment said.

Who do I blame? The animal said, 
The environment or humans?
I thought they were my friends? Aren't we mutually obligated to
each other?
I am always left to be injured by these animalcules.
I never knew I was used as a means of transmission.

I was created without a body! 
I can't live without a host, the microbes said. 
We are so many, we need somewhere to thrive also.
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We have nucleic acids like humans, our genes are intact.
Some of us are detrimental, some beneficial. So we can't be blamed.

Only if we knew early enough! The human said. 
The animals are our friends also, 
We could have been extra careful. Ignorance indeed is not helping.
We are dynamic creations shouldered with more responsibility.

Hey you! Microbiologist, Veterinarians, 
Environmental experts, and everyone.
Come! Let us reason together.
One Health must be made known to all.
We must not be disbanded,
Let us help each other live well. 
Our friends' health matters, so do ours. 
God's gift of wisdom is in us so let us use 
It, if we want to enjoy this Synergy continuously.
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Arthi Kozhumam,  Master of Science in Global Health, Duke University, North
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One Health for Kids
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Find a pdf copy of the poster here:
https://bit.ly/onehealthforkids 
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INFECTIOUS &
ZOONOTIC DISEASES
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Angel Natania Hidayat, Bachelor of Dentistry, University of Indonesia, Indonesia

All for One, One for All

Abstract
COVID-19 has had a tremendous impact on our society economically, socially,
and most importantly, it has impacted our health. The economic and social
disruption is devastating. One Health is an approach which can solve or help
reduce the impact of the current pandemic. It highlights the connection
between human, animal, environmental, and plant health, as well as the use
of multi-sectoral collaboration to enhance health well-being. COVID-19 arose
from animals and afterwards transmitted to humans. Therefore, this multi-
sectoral collaboration can monitor the spread of the infections and find
solutions, however, few people have knowledge of One Health. Some may
think that One Health is only limited to health-related sectors, but it is more
than that. Regardless of profession, as human beings, we interact profoundly
with our environment. Every human being needs a healthy environment to
live in and what we do has many impacts on our environment, on a local and
global scale. Hence, One Health shouldn’t be limited only to several sectors
as every human being has a great role in One Health for making the world a
better one to live in. To raise this awareness and knowledge, One Health
education for all individuals or all professionals and lifestyles are needed. In
addition, children as the future leaders need to be given knowledge of One
Health at a young age.

COVID-19 has tremendously impacted the society economically, socially, and
most importantly, it has impacted health globally. People are dying every day
because of the disease itself. As of April 2021, there have been approximately
143 million confirmed cases including 3 million deaths based on WHO data.
The economic disruption is devastating to countries. People’s social life is also
limited as they tend to avoid others to minimize the transmission. Students
are adjusting to the situation by learning and working from home and
limiting social interaction with others.  
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Moreover, most activities are conducted online which requires students to
spend a lot of time in front of their computer. Despite this, learning from home
has broadened my opportunities to interact with people overseas as everything
is done virtually. 

In November 2020, during the COVID-19 pandemic, I participated in the first
virtual Global Antimicrobial Resistance Youth Summit. There I was introduced to
One Health. According to 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
interconnections between people, animals, plants, and their shared
environment. ‘One Health’ is an uncommon term for me even though I am a
dental student. This ignited my curiosity which led me to become a volunteer as
a One Health Lessons’ translator for COVID-19 lessons. One Health Lessons is an
organization which aims to inspire and educate children about One Health. It
was founded by Dr. Deborah Thomson in 2020. One Health Lesson provides
lessons related to One Health and the recent one is the COVID-19 lesson which
consists of material about One Health, mutation, vaccine, and zoonotic disease.
This lesson may increase children’s awareness of their environment and One
Health. Targeting children globally, One Health Lessons is seeking volunteers all
around the world to translate this lesson to several languages so it can be
implemented to children all over the world and not limited to people who
understand English. 

As the first dental student who became an intern in One Health Lessons, I have
this question in my mind over and over. ‘Is there any correlation between
dentistry and One Health? Is One Health important?’ As stated by CDC, One
Health approaches consist of the coordination between those in medical health,
veterinary medicine, public health, biostatics, epidemiology, health policy and
management, social and behavioural sciences, and environmental health.
During the internship process, I tried to look from a different perspective and I
believe that One Health should not be limited only to these fields. Dentistry
correlates profoundly with the environment as we need clean water for
practices and our waste disposal may have a reciprocal effect on the
environment. Moreover, we do infection control to minimize the spread of
disease as oral transmission is one of the most common pathways for a zoonotic
disease such as COVID-19 (Aldahawi and Afifi, 2020). In addition, antimicrobial
resistance is also one of the issues which needs to be addressed in dentistry as
the oral cavity is a natural habitat for various microbes. 
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These natural microbes often act as a reservoir for the pathogenic microbes
which produce infection afterwards. 

Thus, antibiotics are often prescribed and sometimes they are used excessively
which leads to antimicrobial resistance cases (Haque et al., 2019). These are all
the areas of One Health’s work. Moreover, despite the profession, as a human
being we interconnect with one another, we live close to animals, and we
need the environment for our daily life such as clean water and fresh air. This is
why every person is obliged to do something for the world. 

I believe that every person should contribute to One Health regardless of their
major and work sector. I have experienced teaching several classes about One
Health and there were meaningful feedbacks from the teachers and students.
There was once where the teacher said that she did not even know that most
of the diseases were transmitted from animals to humans. Even the adults are
not aware of this. Therefore, every person deserves to know about One Health.
Educating individuals is needed to increase the awareness of One Health
throughout society. It would be even better if children as the future leaders are
given awareness and knowledge at a young age as this awareness will affect
how they act in the future. They need to be aware of their surroundings,
climate change, how to preserve their environment, their food safety, and to
know the importance of collaboration and working with others as a One
Health practitioner and steward. There are a lot of complex health issues in our
world and these issues can’t be solved only by a few individuals. Every human
being has a great role in making our world a better one to live in.  

As stated by Alexandre Dumas, “All for one and one for all”, this is a perfect
description of One Health approach importance. We cannot solve health
issues only by depending on one field's sector and several people. We need to
collaborate together for the improvement of our world. As we need a better
world to live in, each of us has to contribute to the betterment of the
environment and world and every person deserves to have adequate
information regarding One Health. One Health education should be given to
every human being to raise their awareness regarding One Health and
complex health issues we all play a role in. Giving children knowledge at a
young age is important as it can set their perspectives and can affect how they
act on their health and the environment health in the future. I know the
importance of One Health during the current COVID-19 pandemic situation. 
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Thus, I hope others can have knowledge and contribute to One Health
without having another pandemic situation to occur.
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A One Health Approach to Fungal Zoonoses

Arthi Kozhumam, Master of Science in Global Health, Duke University, North

Carolina, USA

Abstract
The fungi most likely to make us sick aren't usually fruiting in our backyards,
nor are they generally passed from person to person. There are several fungal
zoonotic diseases that can transfer between humans and animals, including
histoplasmosis and coccidioidomycosis, and cause a range of presentations in
humans and animals that incur thousands of hospitalizations per year
worldwide. Several fungal epidemics have occurred in recent years, and we
have already seen reports of fungal co-infection with SARS-CoV-2. However,
there are few reports that focus on or describe fungal pathogens and the
intersection of humans, animals, and the environment through a collaborative
One Health approach. As human populations move, change, and affect the
environment on a large scale, it is important to remember the mechanism for
fungal spore transmission, locations of pathogenic ascomycetes, and ability for
spores to be transmitted by aircraft and car. Utilizing expertise from multi-
sectoral departments, including public health, mycology, agriculture, livestock,
and veterinary medicine, can aid in increasing global knowledge about the
burden of fungal diseases and in the creation of policies to prevent and
mitigate future fungal epidemics. Such an approach combining input from
multiple departments and fields for a common goal, to achieve optimal health
outcomes, follows the One Health concept. This opinion piece, including
information from relevant research articles in public health and mycology,
seeks to convince the scientific community to keep a One Health approach in
mind regarding fungal mycotic diseases.

According to Professor Rytas Vilgalys, PhD, of Duke University, there are 41
taxa of mushroom-forming fungi that everyone needs to know. Ranging from
common edibles such as Laetiporus sulphureus, the “chicken of the woods,”
and the giant puffball Calvatia gigantea, to the more obscure Tremella
mesenterica, also known as “Witch’s butter,” each species can be 
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characterized by its spore print, color, and other properties (Kuo, 2017b, 2017a;
Tremella mesenterica, 2018).

However, the fungal spores most likely to cause disease aren’t from fungi we
can see fruiting in our backyards, nor are they often transmissible from
person to person like SARS-CoV-2. Instead, fungal spores are more likely to
enter our bodies through air inhalation during times of construction,
gardening, farming, or even windy weather. Additionally, their effects are not
limited to humans alone - many mycoses (diseases caused by fungi) are
zoonotic, meaning that they can be transferred between humans and both
domesticated and wild mammals including cattle, sheep, horses, and non-
human primates (Vallabhaneni et al., 2016). Despite this, there are few reports
that describe fungal pathogens and the intersection of humans, non-human
animals, and the environment (One Health: Fungal Pathogens of Humans,
Animals, and Plants: Report on an American Academy of Microbiology
Colloquium held in Washington, DC, on October 18, 2017, 2019). The One
Health approach - which emphasizes the need for multisectoral,
collaborative work at both local and global levels between people, animals,
plants, and their environment (One Health | CDC, no date) - can and should
be applied to deepen our understanding of the many factors behind the
spread of mycoses. However, even though zoonotic diseases include
bacterial, parasitic, and/or fungal infections, few United States (U.S.) public
health departments currently require the surveillance and reporting of
fungal diseases in humans and animals. Furthermore, the Center for Disease
Control’s (CDC) One Health website only provides a limited amount of
information on the global burden of fungal diseases (Vallabhaneni et al.,
2016). This lack of representation and surveillance does not match well with
rising fungal pathogen-related disease, especially for individuals who are
immunocompromised (Overview of Fungal Infections - Infections - Merck
Manuals Consumer Version, no date; Casadevall, 2018).

The field of mycology, defined as the scientific study of fungi, encompasses
their biochemistry, relationships, taxonomy, and relevant uses. Primary
fungal infections such as histoplasmosis and coccidioidomycosis, both
zoonotic diseases, can even arise in relatively healthy individuals; and though
they tend to remain localized, they incur high direct medical costs and
hospitalizations (Overview of Fungal Infections - Infections - Merck Manuals
Consumer Version, no date).
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As human populations move, change, and affect patterns of and our
contact with domesticated and wild animals, remember that fungal
spores can be transmitted to humans from animal droppings or soil
from their habitat. For example, histoplasmosis is often caused by
directly inhaling Histoplasma capsulatum spores in environments
containing bird or bat droppings (Benedict and Mody, 2016).
Human- or disaster-related disruptions to the climate or land use may
change the locations where fungi are found. Most ascomycetes can be
found in tropical and grassland environments, however, Coccidioides
immitis can survive in more extreme environments (Ascomycota:
Habitat & Facts, 2017).
Though different fungal infections are endemic to parts of the globe,
spores can easily become airborne and transmitted in high
concentrations by aircraft and car to other regions, leading to effects
ranging from sporadic cases to secondary epidemics (Damialis et al.,
2017).

In the U.S. alone, coccidioidomycosis led to 6,679 hospitalizations in 2017
with almost $200 million in direct medical costs (Vallabhaneni et al., 2016;
Benedict, Jackson, et al., 2019), with histoplasmosis holding similar numbers.
Both fungal infections were isolated in the early 1900s (Emmons, 1961;
Greene et al., 2000), are endemic to multiple continents (Edwards and
Palmer, 1957; Werner and Pappagianis, 1973; Chakrabarti and Slavin, 2011;
Colombo et al., 2011; Benedict and Mody, 2016; Freedman et al., 2018; Maiga
et al., 2018; Benedict, McCotter, et al., 2019), are dimorphic ascomycetes
(meaning they grow in both single cell yeast and multicellular mycelial
phases) (Overview of Fungal Infections - Infections - Merck Manuals
Consumer Version, no date), and can present in various ways in animals and
humans .

Based on the CDC One Health framework (One Health Basics, no date), the
following are some points to keep in mind regarding fungal zoonotic
(mycotic) diseases:

1.

2.

3.

Increases in international travel and trade, changes in climate and land use,
and growing and changing human populations have all led to the spread
and emergence of zoonotic diseases (One Health Basics, no date).
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A number of fungal epidemics have occurred in recent years, several of
which are associated with histoplasmosis and coccidioidomycosis, such as a
histoplasmosis outbreak from travelers in 2008 and one associated with a
Costa Rica bat cave in 1998, as well as coccidioidomycosis outbreaks
amongst military reserves in the early 2000s (Standaert et al., 1995; Crum et
al., 2002; Lyon et al., 2004; Centers for Disease Control and Prevention (CDC),
2008). Case reports of the co-occurrence of SARS-CoV-2 with
coccidioidomycosis (Shah et al., 2020) and histoplasmosis (Bertolini et al.,
2020) have occurred, and more reports are likely as data is collected during
the course of the pandemic.

As public health experts try to implement One Health strategies for global
health issues, it is important to think critically about all the disciplines,
including mycology, which this approach can be applied to. Understanding
the environments where zoonotic fungi are most likely to occur, as well as
the organisms living within them, can improve the ability for mycologists
and public health experts to evaluate the risk of a pathogen on an individual
basis in humans (clinical presentation, treatment, and long-term outcomes)
and animals (level of contact with humans, length of illness, long-term
outcomes), as well as at the population level (evaluating its infectivity and
virulence, and using this to define methods for controlling and limiting its
spread) (Mackenzie and Jeggo, 2019). Information on environment, animal,
and plant health can inform future human activities in agriculture,
urbanization, and land use. Employing international experts in human
medicine, nursing, public health, government officials, environmental
health, veterinary medicine, and livestock can help implement and evaluate
programs and epidemiological studies to assess and target specific areas
deemed as most important. Utilizing these types of expertise can also
increase global knowledge about the burden of fungal diseases which is
vital for public health awareness campaigns and efforts. Undertaking
collaborations and research on mycoses with a One Health lens can further
aid in creating infectious disease policy and guidelines to hopefully prevent
and mitigate future fungal epidemics. The next time you’re gardening,
farming, or performing another activity through which fungal spores can
become airborne or be transferred - and even when you’re not - it is
important to remember the One Health approach and how it is important to
understand your surroundings and your impact on it, as well as its
importance for targeting and mitigating the spread of fungal zoonoses on a
larger scale.
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The Mad Cow Crisis in Canada from a One Health
Lens 

Vanessa Nichols, Bachelor of Medical Science in One Health, University of Western

Ontario, Canada

Abstract
Bovine spongiform encephalopathy (BSE), colloquially known as “mad cow
disease” is a fatal disease characterized by the progressive loss of neurons in
the brain due to proteins that become misfolded and abnormal, called
prions. The first incidence of BSE was in the late 1980s in the United
Kingdom, where it reached epidemic proportions and eventually spread to
Canada in 2003. In this paper, the health and economic impact of the BSE
crisis on key Canadian stakeholders is analyzed and assessed from a One
Health perspective. BSE is a complex pathogen that requires continual
multi-disciplinary cooperation and collaboration to control it.

Bovine spongiform encephalopathy (BSE), colloquially known as “mad cow
disease” is a fatal, non-contagious disease characterized by the loss of
neurons in the brian due to proteins that become misfolded and abnormal,
called prions (Walter-Toews & Gibson, 2010). BSE belongs to a family of
diseases known as transmissible spongiform encephalopathies (TSEs) (Cork
et al., 2016). TSEs affect a variety of species including cattle (BSE), sheep
(scrapie), and humans [Creutzfeldt-Jakob disease (CJD)]. TSEs have variable
incubation periods which can be up to a decade in humans, and their
infectious prions are highly resistant to degradation (Hirschhorn, 1999).  Prior
to the 2000s, there were no preventative measures taken by the food
industry to protect cattle or the public from contracting this disease. New
protocols and regulations are now in place to ensure specified risk material
(SRM), which are tissues containing abnormal prion proteins, do not enter
the food system. There remains no therapeutic treatments for those who are
already infected (Walter-Toews & Gibson, 2010). 

Animal-Human-Environment Dynamics
In 1986, the first case of BSE occurred in the United Kingdom. The cause was
determined to be through rendered infected carcasses of livestock that were
fed to other ruminants as a protein supplement (Coffey et al., 2005). 
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These contaminated feeds contained infected central nervous system tissue
(brain, spinal cord, or eyes) from diseased cattle and spread through ingestion
(Collee & Bradley, 1997). Infected cattle are hard to identify as symptoms are
nonspecific and a definitive diagnosis can only be made with a brain biopsy
(Moens & O'Keefe, 2006). In the UK, over 165,000 cattle were infected, but over
four million were culled as a precaution (Collee & Bradley, 1997).

The devastation of BSE does not end there. As previously mentioned, prions
are highly resistant to degradation and can persist in soils for months, or even
years (Bartelt-Hunt et al., 2012). These prions can be absorbed by plants grown
in that soil or carried by rain into water sources and is a potential risk to other
animals or humans who ingest them (Cleary et al., 2010). To eliminate this
environmental reservoir, SRM must be disposed of properly through
incineration, alkaline hydrolysis, thermal hydrolysis or permanent
containment (Wagner & Wu, 2014). The first three disposal processes all
release unwanted odors, harmful gases and carcinogens into the atmosphere
(Kalambura et al., 2011). Furthermore, alkaline residues from the hydrolysis
process are very rich in nitrogen, phosphorus, and potassium and therefore
require proper disposal since waste effluence can cause eutrophication
(Kalambura et al., 2011). Permanent containment is imperfect as fluids from
infected carcasses can leech during decomposition into surrounding soils,
resulting in abnormal prion persistence and a reservoir of contaminated
material that can continue the infectious cycle. There is no current technology
to measure prion concentration in soils from leachate, but the problem
cannot be disregarded (Hirschhorn, 1999). BSE is an example of the
widespread effects of infectious diseases and the interconnectedness
between animals, humans and their shared environments. Comprehensive
management of the disease requires collaboration and cooperation from
multiple disciplines. 

Key Stakeholders in Canada
The beef industry brings in several billion dollars annually for Canada, and its
survival and stability were threatened during the 2003 outbreak. Federal,
provincial and municipal governments worked alongside agricultural
industries and adopted “industry sustaining” and “industry repositioning”
programs, designed to minimize economic and culling losses and maintain
producer and consumer confidence in the lucrative business (Moens &
O'Keefe, 2006). 
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Despite this prompt governmental response, more than forty countries
closed their borders to the imports of Canadian beef, cattle and other
ruminants. This had devastating losses for Canada including cessation of
exports of 20,000 live cattle per week and a reduction in slaughter rates by
more than 50% due to a decreasing demand (Agriculture and Agri-Food
Canada, 2011). It is estimated that in August 2003, the BSE crisis was costing
the Canadian agricultural industry $11 million per day (Barber & Clow, 2013). In
response, 18 different Agricultural and Agri-Food Canada programs were
introduced and $2.1 billion was allocated from federal funding (Agriculture
and Agri-Food Canada, 2011). Overall, governmental support and action
helped avert the most serious financial impacts of the BSE crisis and allowed
most producers to sustain their operations (Coffey et al., 2005). However, the
policies implemented were described as delayed and incomplete by many,
and focused on the maintenance and stability of the billion-dollar industry
and did not prioritize farm families or the welfare of its citizens (Quimby &
Shamy, 2015). 

The economic losses had a major impact on farm families, especially those
whose income was exclusive to the cattle trade. Following the 2003 outbreak,
studies reported poor mental health and high stress levels in Canadian
farmers due to feelings of helplessness and lack of control over BSE (Cork et
al., 2016). When trade borders closed in 2003, producers were concerned
about the depression of beef prices when the borders re-opened or that a
sustained closed border would cause them to go bankrupt. Trade borders
remained closed until 2004, forcing many farmers to diversify their farming
operations. Some resorted to selling lumber or changed the crops that they
produced, while others were forced to reduce household costs as much as
possible in order to ride out the crisis (Barber & Clow, 2013). This economic
strain took its toll and the impact did not end there as new costly regulations
and safeguards were implemented by the government that were mandatory
going forward. 

Opportunities, Solutions and Strengths
There are three main aspects to the control of BSE: prevention, detection and
treatment. Firstly, and arguably the most important to controlling BSE, is
prevention. The implementation of ruminant feed bans was essential in
stopping the spread and transmission of BSE (Smith & Bradley, 2003). In 1997,
the Canadian government instigated a voluntary feed ban, to prevent the
feeding of animal protein to other ruminants (of which could contain SRM) 
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but it was not fully enforced until 2003 – after BSE had already arrived in
North America (Quimby & Shamy, 2015).

This delayed and incomplete response has been highly criticized and had it
been enforced sooner, perhaps the 2003 outbreak could have been avoided
(Quimby & Shamy, 2015). In 2007, the enhanced feed ban was implemented
which prohibited all ruminant materials in any form in animal feed or
fertilizer (Quimby & Shamy, 2015). Finally, since the risk of BSE incidence
increases as cattle age, the over 30-month (OTM) rule has been in place since
2007 and states that as a precaution, meat from cattle over 30 months old is
not safe for human consumption. Instead cattle carcasses are de-boned,
nervous and lymphatic tissue removed and treated as SRM. 

The next dimension of BSE control is detection; a major challenge due to the
nature of prion diseases, which are almost impossible to diagnose without an
invasive biopsy. Infected cows that are showing clinical signs of disease,
called “downer cows”, portray only slight neurological alterations such as
posture, temperament and loss of coordination (Smith & Bradley, 2003). The
World Health Organization for Animal Health has a reimbursement program
that encourages nation-wide sample submissions of high risk populations for
BSE testing (Agriculture and Agri-Food Canada, 2011). Each country has a set
target for the number of cattle that should be tested based on herd size;
however, there is no penalty for not reaching this set target (Quimby &
Shamy, 2015). Approximately 30,000 Canadian cattle are tested per year but it
is a biased system; there is currently no way of knowing whether the right
cattle are being tested - cattle with BSE may be voluntarily or involuntarily
excluded from testing and positive cows may still be reaching the
slaughterhouse. The testing process involves a brain biopsy after slaughter
and there is currently no reliable method to test live animals. Therefore, many
farmers are hesitant to comply with testing because of the potential
monetary losses from culling, and the actual cost of the test itself (Taylor et
al., 2016). BSE has been a reportable disease since 1990 in Canada and farmers
must notify the Canadian Food Inspection Agency (Quimby & Shamy, 2015).
This allows authorities to receive early warning of any potential outbreaks
and respond proactively. 
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The final tier of BSE maintenance is response and treatment. As mentioned,
there is currently no treatment for an individual animal infected with BSE.
Suspected or confirmed infected cattle are culled and the SRM material
disposed of properly. The nature of prion diseases, such as BSE, is highly
complex and many questions about their pathogenicity and infectivity
remain. This is a significant opportunity for research into the better
understanding of their infectious mechanisms. 

Conclusion
BSE is a fatal, non-communicable pathogen that has health consequences for
animals, humans and the environment; and threatens the beef industry and
local and national economies. At the height of the 2003 BSE crisis in Canada, a
multidisciplinary perspective and collaboration was essential for
comprehensive disease management. Policy makers, meat producers, health
practitioners, farmers and ranchers, veterinarians, prion researchers and
others all worked together to combat BSE and maintain consumer
confidence in beef products. Furthermore, current interventions discussed in
this article need to be continually evaluated and enforced to help keep the
incidence rate of BSE from rising. 
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Abstract
Rabies is an ancient disease of viral origin, which continues to kill humans
worldwide and affects some regions more than others. The World Health
Organization (WHO), along with the help of multiple international
organizations, has envisioned ‘Zero by 30,’ an action plan to end human
deaths from dog-mediated rabies by 2030. Since India is a highly populated
country facing a tremendous risk from rabies, the eradication of this
neglected zoonosis poses a great challenge for the nation. A One Health
approach is a great way of handling zoonotic diseases. A grass roots level
approach to tackle rabies along with One Health advocacy could work in
the Indian context since India has a good local governance system which
oversees their local veterinary, human medicine, and environment sectors.
Incorporating all the aspects of One Health, such as human, animal, and
environmental health, into the action plan will also help in raising
awareness among the public to popularize the concept. This article
discusses the current obstacles the country faces and possible future plans
to reduce the threat of rabies by incorporating a One Health approach into
the action plan.

Introduction
Rabies is a zoonotic disease caused by the rabies virus (RABV), an enveloped
RNA virus belonging to the Lyssavirus genus of the Rhabdoviridae family.
This virus has a strong affinity towards the nervous tissue of mammals and
is nearly 100% fatal (Guo et al., 2019). Even though the RABV has a broad
host range, 99% of all human cases are caused by domestic dogs (Brunker
et al., 2018). A bite from a rabid animal is the major source of disease
transmission. But there are instances of rabies transmission via solid organs
or tissues allotransplantation (ROTA) (Lu et al., 2018). 
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The disease in people is invariably fatal once the symptoms [encephalitic
(furious) or paralytic (dumb)] begin to appear, but it could be successfully
prevented by administering post-exposure prophylaxis (PEP) right after the
exposure (Lu et. al., 2018). Around the world, over 60,000 people die every year
due to rabies (Singh et al., 2017) and most of these deaths are occurring in
Asia and Africa. Canine rabies elimination by mass dog vaccination is the
main way to prevent rabies, because rabies is 100% vaccine preventable
(Brunker et al., 2018).

The WHO classifies rabies as a neglected tropical disease and has put forth
various action plans to eliminate rabies. The United Against Rabies
Collaboration is a multiorganizational approach of WHO, Food and
Agriculture Organization (FAO), World Organization for Animal Health (OIE),
and Global Alliance for Rabies Control (GARC) to end human deaths from dog
mediated rabies by 2030 (United Against Rabies launches global plan to
achieve zero rabies human deaths, 2018). The mission entitled ‘Zero by 30’
poses a difficult challenge for those countries which are endemic to rabies.
And India has a high incidence of deaths from dog mediated rabies
compared to the rest of the world (Radhakrishnan et al., 2020)

Rabies in the Indian Context
Rabies is said to have been present in the Indian subcontinent for centuries
(Sudarshan et al., 2007). To assess the geographical distribution of rabies, the
Association for Prevention and Control of Rabies in India (APCRI) conducted a
national survey in 2003 with the help of 21 medical schools covering 10.8
million people of India. The study concluded that human rabies is endemic in
mainland India, but the islands of Andaman, Nicobar, and Lakshadweep are
free of the disease (Sudarshan et al., 2007). To ensure the rabies-free status of
these islands, a team of medical and veterinary investigators conducted
another study in 2017. Based on the review of records and tests conducted at
rabies diagnostic laboratories, the study concluded that there was no
evidence of human/animal rabies in these Islands (Isloor et al, 2019).

About 15 million people are bitten by animals in the country every year, many
of them being dog bites. There is a chance that the real number of cases
could be much higher due to gross underreporting. According to a survey, 
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one in every 50,000 people in India falls prey to rabies. Among them 76%
were from rural areas, and 87.6% had low socioeconomic status (Sudarshan
et al., 2007). 

One Health Action Plan
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 environment (Centers for
Disease Control and Prevention, 2021). Because of this, One Health is
potentially the best way to control any zoonosis, the diseases which spread
from animals to humans and vice versa. India has a system of local
governance, which includes panchayats, municipalities, and corporations.
Hence implementing One Health in the Indian scenario should start with the
panchayats themselves. Building a rabies surveillance and control network at
a ground level and applying One Health strategies could help in reaching the
goal of ‘Zero by 30’.

A collaborative effort of both the medical and veterinary sector could be of
great help in addressing the problem at hand. Routine vaccination of pet
and street dogs could build up herd immunity against rabies. Mapping the
street dog territories and monitoring them will aid rabies control in the
future if we are to use oral bait vaccines. Also enforcing pre-exposure
prophylaxis of high-risk populations, such as veterinarians, is always a good
preventive measure.

The environmental aspect of One Health is often neglected when it comes to
handling zoonoses. Developing countries are witnessing a massive municipal
waste generation and are mostly inefficient in waste management. The
waste which is discarded in public places becomes food sources for street
dogs (Wright et al., 2021). Designing waste management systems suitable to
the locality would reduce accumulation of bio/slaughter waste in public
places and thus the street dog population relying on them. Having small
scale composting measures at individual households is a sustainable way of
recycling the waste (Loan et al., 2019). Since it contributes to reducing waste
dumping in public places, it might reduce the street dog population to an
extent.
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Policy makers play a crucial role in the One Health management of rabies.
Declaring rabies a public health risk is what helped Latin America successfully
contain the disease. Making rabies a top priority disease (or make it a notifiable
disease) in the country would make monitoring and control much easier. As a
step in the right direction, the National Center for Disease Control (NCDC) has
drafted a National Action Plan for Eliminating Dog Mediated Rabies from India
(NAP-RE) using a One Health approach. Along with NAP-RE, modifying and
enforcing laws for responsible pet ownership, that includes requiring their pets
(dogs and cats) to be vaccinated against rabies, would help control rabies. Also
ensuring the ease of access for post-exposure care in public health centers,
especially in rural areas, should be a top priority.

Coupling NAP-RE with raising awareness on rabies along with busting the
myths around the disease is a great way to reduce and hopefully eliminate
human deaths from rabies in India. Teaching the public about the importance
of rabies prophylaxis, through vaccination, may reduce the risk of rabies in the
country. Using education for school children to raise awareness will be a good
practice. The awareness campaign should incorporate the behavioral signs of
rabies in dogs (ferocious versus dumb form), first aid when bitten, and the
importance of post-exposure prophylaxis. A community-based study from
Ahemdabad shows that more than 60% of the people were unaware of the
fatality of the disease (Jakasania et al., 2018). There is a chance that deaths
from rabies in the rural areas might be due to a lack of knowledge about the
fatality of the disease. Hence, using awareness campaigns to discard the age-
old myths around rabies such as applying turmeric on the wound, would help
the rural population become more capable of handling exposure situations.

The Way Ahead
The 2018 Nipah virus outbreak in Kerala, India, was contained with the help of
an A multidisciplinary Central team from National Centre for Disease Control
(Chattu et al., 2018). This emphasizes the important role one health plays in
controlling zoonotic diseases. Still, One Health has yet to be popularized
among the public. No matter how many research projects are going on in the
sector, without public awareness and cooperation, any action plan is likely
doomed to fail. Adopting a One Health approach in tackling rabies by the
government is a good start in familiarizing the public with the concept. One
Health advocacy is the need of the hour and COVID-19 is our wake-up call.
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Abstract
The One Health approach has been popularized from 2008 as a widely agreed
upon holistic approach to tackling zoonoses and other complex problems. The
great partnership between the different stakeholders tackling the Ebola Viral
Disease (EVD) in the Democratic Republic of Congo significantly reduced the
number of infections and deaths, clearly demonstrating the benefits of utilizing
a One Health approach. The One Health approach acknowledges the
interconnection between humans, animals and the environment, as well as the
key role that stakeholders outside the health sector play in successfully
tackling public health issues. The current COVID-19 pandemic presents a new
opportunity to implement a One Health approach to tackle this disease. There
is a need to identify the high-risk virus hotspots in various ecosystems all over
the world to develop targeted prevention measures to reduce likelihood of
outbreaks. The One Health approach can be symbolized in the form of a triad,
namely animal health, human health, and environmental health. Among the 3
sectors of the triad, there is disproportionately little focus on the environmental
health aspect. With ongoing climate change and habitat fragmentation,
downstream effects of environmental issues on the health of humans and
other animals are becoming more pertinent. The main issues faced with
widespread implementation of the One Health approach is with regards to
little development of One Health core competencies in the workforce, which
prevents the development of good frameworks for collaboration, as well as the
poor efficacy of existing One Health Networks which are less focused on
community engagement, education and implementation research. The One
Health approach presents a broad idea of how people from different sectors
should work together, however there are little guidelines on how this
collaboration can be carried out, hence making it difficult for public health
professionals to effectively work together to handle current public health
crises. To tackle this flaw, the incorporation of  One Health 
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core competencies into school curriculums and advanced university courses
is necessary to allow the building a skilled workforce which will be
immensely important in successful implementation of One Health
measures. Additionally, the efficacy of existing One Health Networks should
be improved. This article aims to discuss the successes and challenges of the
One Health approach so far and forge a way forward to enable more fruitful
outcomes in preventing zoonotic disease transmission. 

Introduction 
The term “zoonotic disease” has been widely mentioned in the media this
year with the advent of the COVID-19 pandemic. The increased public
awareness of the threat of zoonotic diseases have been in the limelight due
to the media as well as the widespread impacts that the global/local
response(s) to COVID-19 has posed in our lives, such as travel bans, work
from home adjustments and social distancing. Future outbreaks, epidemics
and pandemics of zoonotic nature are very likely to occur. Since the
discovery of the SARS-CoV-2 virus, scientists have been trying to find the
origin of the virus and how it was transferred from the animal reservoir into
humans. Up to the date of publication of this article, despite several
publications investigating the origin of the virus, there is still much debate
on whether the virus was a laboratory accident or whether it originated from
a zoonotic spillover, although more prominent research appears to show
that bats are the likely key reservoir of the SARS-CoV-2 virus (Shereen, M. et
al. 2020, p. 92). 

Research on the origin of zoonotic diseases has found that novel zoonotic
diseases tend to originate from areas where there are weak public health
surveillance systems such as in developing countries (Burki, T. 2020, p. 1019).
Zoonotic diseases spread more rapidly in areas in rural settings where
people are in close contact with livestock through activities such as herding
and other common animal husbandry practices (Munyua, P.M. et al. 2019, p.
1). Backyard farming is prevalent in developing countries and has been
found to have significant risks of epidemic outbreaks due to factors such as
lack of hygiene, lack of preventative medicine as well as greater contact with
wild animals (Espinosa, R. et al. 2020, p. 1021). 
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In response to developing ways to safeguard against zoonotic outbreaks, the
One Health approach has been identified as one of the more promising
approaches and has been defined by the WHO 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” (WHO 2020). 

Understanding the emergence of zoonotic diseases
Zoonotic disease emergence often happens in steps, with initial spillover
events leading to ongoing mini outbreaks in people. In some cases,
especially in viruses which are “alive-on-arrival” and can immediately
undergo viral replication within host upon entry, can undergo mutations
that allow for further optimization for person-to-person transmission
(Warren, CJ & Sawyer, SL 2019). Zoonotic disease emergence has been
attributed to a range of drivers, which consists of environmental, economic,
social, and political forces functioning locally, nationally, regionally, and
internationally. The main drivers of concern have been identified to be
human population growth and distribution preferences such as
urbanization, food preferences and cultural factors (Keusch, G 2009, p. 83).
Bushmeat consumption, which has a cultural significance, has also been
linked to zoonotic diseases like HIV and Ebola. There is evidence that points
towards HIV-1 originating from the hunting and consumption of
chimpanzees (Daszak, P 2006, p. 366). Research on potential infectious
disease hotspots as well as the development of frameworks for prevention,
detection and control of zoonotic disease is crucial in limiting the spread of
the disease (Shiferaw, ML., et al. 2017, p. S71).

There is a need to better understand the drivers of zoonotic disease
development and identify the underlying causes, which can be more
effectively achieved using the One Health approach, to create real-world
solutions and prevention measures to combat zoonotic disease transmission.

Successes and Challenges in One Health Zoonotic Disease Management
In 2014, the Democratic Republic of Congo (DRC) experienced a unique
Ebola Virus Disease (EVD) outbreak. In comparison to the widespread EDV
outbreak in West Africa which lasted for a period of 2 years and had 28,616
cases reported, the DRC only had 66 cases reported over the two-month
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duration of the outbreak (Kelly, TR., et al. 2020, p. 3; CDC 2019). The reason for
this stark difference in duration of outbreak as well as number of reported
cases is due to the higher capacity of DRC for response to disease outbreaks.
This increased capacity has been developed over the years, with a long-
running partnership with research laboratories and experts in infectious
disease. Immediate laboratory testing allowed for fast pathogen
identification and hence ability to conduct contact tracing and quarantine of
suspected cases. Further investigation by epidemiologists identified the
source of the outbreak as the human consumption of an infected wild
animal, hence allowing targeted prevention measures to be undertaken. The
fast and effective response carried out in the DRC demonstrates good
cooperation between people of different disciplines, such as doctors,
researchers, epidemiologists, and the local government. These people
originate from the local, regional, national and global level, reflecting how a
trained One Health workforce can effectively minimize disease outbreaks. 

While more people are realizing that there is a need for a One Health
approach due to the current COVID-19 crisis, several challenges to its
practical implementation have been identified. A great degree of mismatch,
which exists between the measures taken and the distal causes of the issues,
has led to limited success with the One Health approach (de Garine-
Wichatitsky, B., et al. 2020, p. e377). Due to the lack of adequate surveillance,
data collection as well as investigation into the potential routes of
transmission in different communities, diseases which could potentially
spread like wildfire are currently lying dormant, hidden from the world.
Without this knowledge, scientists and governments are not able to
effectively identify targeted measures, preventing resources from being
more effectively diverted to reap greater benefits for long term biosecurity
(Pieracci, H et al. 2016, p. 134). 

Current research on zoonoses focuses heavily on how the zoonotic disease
develops in a clinically affected (sick) person, with experts working within
their individual fields, developing mechanisms to better detect microbes,
developing greater understanding of pathogenicity as well as developing
and implementing strategies which could intervene and stop the spread.
While such research is helpful in dealing with outbreaks, there is a lack of
research in identifying the causes of emergence, how these viruses persist in
the environment and hosts, as well as the transmission of new zoonotic
diseases, which is of utmost importance for zoonotic disease
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(Stephen, C. et al. 2005, p. 339). In addition to the need for increased research,
there is also a need for further improvement in disease outbreak preparedness,
logistical planning, collaboration and communication between stakeholders in
order to better prevent, detect and respond to zoonoses. Environmental health
has also frequently been neglected despite its considerable impact on the
health of humans and animals (Essack, S 2018, p. e238). A successful One
Health approach which brings about a more efficient response to zoonoses
involves greater investment and improvement in logistics, preparedness and
communication between major players in controlling infectious diseases, such
as ecologists, doctors, and locals native to the area. Understanding these
factors are crucial for us to foresee, predict and proactively prepare for zoonotic
diseases, rather than remaining reactionary to the spread of new zoonotic
diseases. 

Conclusions: Further perspectives and inclusions
In order to properly train professionals that have the expertise to handle public
health crises, there is a need to have structured formal curriculums. The Rx
One Health Summer Institute, which is coordinated by the University of
California, Davies, in the USA as well as the Sokoine University of Agriculture in
Tanzania, was established to build an integrated, collaborative perspective
among participants entering global health careers, emphasizing on core
competency domains such as transdisciplinary collaboration, systems
thinking, cultural capacity strengthening and leadership (Berrian, AM., et al.
2020, p 223). 

Incorporating a One Health curriculum in universities all over the world is an
important step in training professionals equipped with the knowledge and
skills to tackle public health crises. There has been some progress in the
incorporation of One Health training into medical education (Rabinowitz, N-H
2017, p. 4) and Sweden has introduced a comprehensive view of infection
biology into the curriculums of high school and university (Haxton, L 2015, p. 1).
While One Health material has also been given out and presented by teachers
involved in the teaching of the natural sciences, such classes are often not
followed up and enhanced in depth unless students take up courses directly
related to public health upon entering university. In order for the One Health
approach to succeed, more people need to know about it and apply the
approach in their respective fields such as through welcoming collaborations
with other fields. Hence, there is a need for more colleges and universities
around the world to offer such courses and degrees, including to those who
are not studying in the medical or veterinary industries. 
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Having a population that deeply understands the interconnection between
animals, people and the environment and can apply the approach in their
work is crucial to developing a skilled workforce to deal with zoonotic diseases. 

More engaging and interactive educational materials should be created to
cater for students of all educational levels and interests. Campaigns
promoting the One Health approach should also place more emphasis on the
environmental health factor in the triad, raising awareness of the role it plays
in animal and human health as well as potential risks of climate change and
habitat destruction on zoonotic disease transmission. Decreasing biodiversity
and habitat fragmentation lead to less competent reservoirs, leading to
increased disease risk (Keusch, G 2009, p. 99).

In addition to the need for proper education for future global health
professionals, there is a need to improve the efficacy of existing one health
networks (OHN). Based on the evaluation of the work done by OHNs, it has
been found that there were gaps with regards to the engagement of the
environment, a decreased focus on community engagement, education and
implementation research compared to communication, collaboration, data
sharing and human resource capacity building. Additionally, community
representatives and for-profit organizations were rarely represented in OHNs
(Khan, MS 2018, pp. e264–e273). Hence, working on closing these gaps are
likely to improve the efficacy of OHNs.

In conclusion, the vast potential of One Health in combating zoonotic diseases
has not been fulfilled to its fullest. While One Health has shown some
promising results in zoonotic disease management, there are still many
challenges that limit the effect that One Health has, including surveillance
systems that do not take a holistic approach, poor efficacy of existing OHNs
and lack of educational opportunities introducing the concept of a One Health
approach to tackling zoonotic disease at earlier stages. In order to leverage all
the benefits that One Health can offer, there is a need to improve our existing
One Health Networks and educate professionals who develop a deep
understanding of the connections between animal, human and
environmental health, as well as the support from the public and
governments to provide funding and support for such initiatives.
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Abstract 
Introduction: Globally, infectious diseases account for 15.8% of all deaths and
43.7% of deaths in low-resource countries. Uganda, which is within the Albertine
region, has emerging and endemic zoonotic diseases that pose a threat not only
to the health of animals and humans but also to global health security 
Like many other countries, Uganda is struggling to manage and contain the
COVID-19 Pandemic. Epidemiological surveillance is among the ten   key pillars
recommended by the World Health Organisation (WHO) for disease control and
management According to the WHO, epidemiological surveillance refers to
ongoing systematic collection, analysis and interpretation of health data that
are essential to the planning, implementation and evaluation of public health
practice This paper aimed at assessing the current surveillance practice in a
rural district of Kibuku, Eastern Uganda so as to recommend strategies for
improving systems in bid to prepare for emerging and re-emerging diseases
that will need surveillance at sub national level.
Current situation: Subnational level surveillance officers are assigned and not
rigorously recruited through the normal Health Service Commission, raising
questions regarding the competence of the staff assigned these roles. Also,
these surveillance systems have no designated training for   surveillance
methods and knowledge, leaving educational opportunities for staff largely up
to   mentorship initiatives. The surveillance officers/focal persons are often
transferred from one place to another, leading to loss of earlier built expertise in
the locality. Uganda has not prioritized surveillance activities in the grant sector
guidelines, making these activities donor- dependent and thus unsustainable.
Conclusion: The government of Uganda needs to strengthen the One Health
efforts at district levels and create a standardized short course of three months
as a prerequisite for one to be the surveillance focal person at the district. 63



  

  

Introduction 
Globally, COVID-19 affected countries and communities in different ways,
impacting health, education, economies, travel and other sectors (Alkhamees,
Alrashed et al. 2020). A total of 169,156,978 cases with 3,514,138 deaths were
reported worldwide as of May 27th 2021, with Uganda having 44,281 cases and
359 deaths reported by the Ministry of Health (Worldometer 2021).

One Health is a collaborative, multi-sectoral, and trans-disciplinary approach
working at the local, regional, national, and global levels with the goal of
achieving optimal health outcomes through recognizing the interconnection
between people, animals, plants, and their shared environment (CDC 2021).

One Health represents a call for researchers and practitioners at the various
sectors including human, animal, environment and others to work together
to mitigate the risks of diseases and conditions. This addresses both non
communicable and emerging infectious diseases (CDC 2021). The One Health
Approach emphasizes an  interdisciplinary and co-operative approach that is
necessary for effective disease control and prevention. There are, however,
socio-political, ethical and legal challenges, which must be met and
considered by a one health network.

Countries across the globe have been inappropriately affected by the COVID-
19 (Chakraborty and Maity, 2020). Uganda for example has healthcare systems
disrupted, education institutions closed and online teaching initiated more
than before (Lakuma et al., 2020). Epidemiological surveillance still remains
one of the key pillars recommended by the World Health Organisation
(WHO), Centres for Diseases Control-Africa and the Ministry of Health (MoH)
Uganda (Ibrahim 2020). Uganda has previously leveraged on active
surveillance in containing the first wave of COVID-19 which contributed to
minimal cases and mortalities registered (Migisha et al., 2020).

Uganda uses a decentralized health care system where MoH is responsible for
management of national and regional referral hospitals and collaborates with
the Ministry of Local Government (MoLG) to extend health care services to her
populations through districts (Kihembo & Masiira et al., 2018). The districts are
administrative structures and are responsible for management and provision
of healthcare services. This is aided through a coordinated mechanism
ranging from district hospitals through, Health Centre IVs based a 
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constituency level, Health Centre IIIs based at sub counties, Health centre IIs
based at parish levels and lastly, Village Health teams (VHTs) that are based at
the village level (Henriksson, Ayebare et al. 2017).

Currently, Uganda uses both electronic and paper-based surveillance systems
where      healthcare facilities at all levels report to the district level. The District
Health Office then compiles information, analyses, interprets and sends it to
MoH through an online system called District Health Information Systems
(DHIS2) (Katwesige, Nabende et al. 2020). This is enabled and aided by both an
offline and online system called Mtrac which allows the sharing of information
and sending data at no cost for the sender (Blaschke 2020). Such complex
healthcare surveillance is liable to multiple gaps and there is limited
information about it in Uganda. This paper aims to explore the real-life
processes and system issues that need to be exposed to stakeholders in a bid
to improve disease control and management at sub national levels.

Rural District Situation Analysis
During pandemics like COVID-19 and outbreaks of other infectious diseases,
surveillance activities need to be strengthened and enhanced (Migisha,
Kwesiga et al. 2020). However, there are several bottlenecks that need
attention for proper management of current and future epidemics. These
include:
a)     Constant transfer of health surveillance officers 
The district has health workers trained in clinical medicine or public health
who are employed to work as Clinical and Public health officers. The assigned
roles of the surveillance focal persons whose main role is to conduct surveys at
ground level on a temporal basis can be changed at any time to another
person depending on the relationship between staff and recommending
officers (Sebuliba, Lindan et al. 2018). These frequent transfers of staff, although
aimed at ensuring staff address emerging service-related gaps, lead to transfer
of skills already acquired. This negatively affects the surveillance activities in
the vacated area and calls for a completely new person who requires on-job
training investments and learning. The uncertainty of office/position turnover
makes one less likely to invest much of their attention and resources in
attaining required skills. This negatively affects performance especially if there
is an active outbreak in the district that needs a lot of attention and extensive
surveillance skills. There is a need to review the staffing norms and plan better
training programmes for the staff for sustainability of efforts. There is need to 
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train and appoint other technical sectors including veterinarians,
Environmental officers, Information technology officers and political leaders to
work on surveillance since it stems from community levels.

b) Competing activities with the roles of the officially appointed position 
Staff members assigned the position of District or Health Sub District
Surveillance Focal Persons are still obliged to carry on with the activities that
they were originally appointed to perform. This means that if this focal person
goes out for surveillance and contact tracing activities during day time, they
have to find someone to work for them during their schedules or work at night
to compensate for the missed day of duty. This demotivates staff as many do
not see the need to have more assignments at the expense of one’s time and
life (Nakiire, Masiira et al. 2019). Therefore, in an active outbreak like we are
having the ongoing COVID-19 Pandemic, coupled with a weak One Health
team that would help to buffer support, service delivery becomes impeded.

c) Different departments in the local governments work in silos
In the advent of emerging and re-emerging diseases in any District Local
Government (DLG), there is need for a concerted effort to mitigate and
combat EID impact. This is possible through the efforts of all departments,
ranging from but not limited to; human health, veterinary, wildlife, water and
sanitation, agriculture, environment. However, in Uganda, this multisectoral
approach has not been fully adopted as the different departments work in
isolation from the others. This has in turn impeded the success of many
programmes including a limited disease control and prevention impact and a
slow detection, prevention and response to potentially disastrous outbreaks.

d) Technical competence of the health workers conducting surveillance
According to the Ministry of Health guidelines, the surveillance focal persons at
the subnational level should be Medical Officers, Clinical Officers or Health
Inspectors (Masiira, Nakiire et al. 2019). The position of Surveillance Focal
Person is assigned to them by the District Health Officer (DHO) in addition to
their already existing primary responsibilities (Masiira, Nakiire et al. 2019). The
staff competence with skills and information pertinent to their role is not
rigorously assessed through the standard recruitment process. Their only
training after assignment of the role is a mentorship that is always done by
MoH staff at regional referral hospitals (Achan, Wanzira et al. 2020). This 
 orientation is not a standard one for surveillance teams but for all
stakeholders 66
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who form the One Health forum. This does not support a new member to
catch up with the new task and roles (Nakiire, Masiira et al. 2019). There is need
for deliberate efforts in organising tailored training for three months through
academic institutions for such officers before taking on offices.

One of the major tenets of effective and useful surveillance is the collection of
complete and meaningful data which will in turn be analysed to inform action.
The lack of proper orientation on the task by the appointed officers who should
be performing and supporting the data collection process affects the final
analysis. This tenuous situation gets even worse where there is an outbreak
and fast-acting, robust surveillance methods and multisectoral collaborations
are needed to be employed as is the case of the ongoing COVID-19 Pandemic.
This thus directly affects the quality of data collected which in turn affect policy
implementation. The orientation training should have data analysis, research
ethics courses since these are critical skills these officers need (Nakiire, Masiira
et al. 2019). 

e) Less facilitation for field activities 
Officers who perform the surveillance role whether from the animal, plant,
environment or human health conduct a number of field activities relating to
their dockets. For example, the human health and veterinary officers do
sample collection, transportation of samples to Uganda Virus Research
Institute and Central Public Health Laboratory. These are central laboratories
located averagely 200 or more kilometres away from rural-based districts.
Unfortunately, there is no designated budget for such field activities as this is  
 not among the priority activities in the sector grant guidelines (Kihembo,
Masiira et al. 2018). These activities end up being funded by the development
partners like UNICEF, Infectious Diseases Institute, and GAVI but this kind of
funding is not sustainable and   the government offers very limited funding for
such services to continue efforts. This directly affects the quality of the
surveillance and any other activities by the stakeholders in One Health. Thus, in
the case of epidemics and pandemics, it becomes hard to offer sustainable
services.

Conclusion 
Surveillance is a great pillar to keep outbreaks in check and the Government of
Uganda, through the Ministry of Health, should prioritize surveillance activities
that coincide with the One Health approach. 67
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To enable effectiveness, surveillance should be funded through the Primary
Health Care (PHC) budget. A standardized short course to improve and build
capacities of surveillance focal persons at the district or hospital level, as well
as other major stakeholders that support the One Health collaborative
activities, should be a prerequisite for one to serve in that position in order to
improve surveillance and response activities.
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When I Say Resistance
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Description
Antimicrobial resistance is a global public health concern due to the
negligence and ignorance of humans when using or misusing
antimicrobials which aids in the spread of resistant microorganisms around
the globe. Taking the existing One Health approach in addressing
antimicrobial resistance bridges the gap between human, animal and
environmental health. One Health allows us to preserve the continued
effectiveness of existing antimicrobials by eliminating their inappropriate
use and by limiting the spread of infection, and through the research
conducted by scientists.

When I say resistance 

Opposition echoes,

Physicists ponder ohms,

Microorganisms hear it just right. 

Antimicrobials got a glimpse of overuse and then saw misuse,

Quickly, drug resistant pathogens sprang into action.

Treatment upon treatment, medication proves void!

Bacteria Thrive while the host decays,

Do not aid resistance with your administration delays.

Take as prescribed - down to hours and the days

To raise awareness among the general public 

Preventing a repeat of what was 

When, where and how they move 

From one end of the world to another
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Our front liners racing the clock to squelch Antimicrobial resistance!

When I say front liners,

The opposition, the microorganisms go quaking 

As the one health titans emerge 

To solve global health issues 

To bridge the gap between 

Human, Animal and Environmental health

Doing all they can, 

From scientists developing antimicrobials,

The microbes mutating rendering them void.

The war has just begun!

One Health is here to stay! 

Thinking, planning, working,

Sharing and organizing. 

To prevent what was,

To prevent what is to come.
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Abstract
Climate change as a threat to human health has attracted increasing
attention from many within the medical profession. Among other clinical
concerns, research has linked accelerating anthropogenic changes to
greater risks of cardiopulmonary and gastrointestinal disease exacerbation
and zoonotic disease transmission. To ensure the next generation of
physicians is equipped to face these threats, the One Health paradigm
should be integrated into medical school curricula by leveraging the
expertise and existing resources related to climate change education.
Exploring the ways in which human, animal, and environmental health
impact one another through a One Health approach would encourage
interdisciplinary collaboration, improve clinical practice, and prepare
physicians to solve emerging health challenges.

Incorporation of One Health & Climate Change
Impacts into the Medical Education Curricula  

Human, animal, and environmental wellbeing are deeply intertwined. The
health risks posed by their overlap, such as emergent zoonotic diseases,
antimicrobial resistance, food safety and food security, and environmental
contamination, represent the ‘One Health’ concept (CDC, 2018). These topics
need to be contextualized to aid clinical practice. Climate change has
garnered sweeping attention as the “greatest threat to global health in the
21st century” (WHO, 2015), with recent surveys among medical professionals
revealing a general awareness of its gravity and immediacy (Hathaway and
Maibach, 2018). Even the Accreditation Council for Graduate Medical
Education stated in 2018 that “climate-change medicine” could be an
emerging internal medicine subspecialty by 2035 (ACGME, 2018). With
cardiopulmonary and gastrointestinal systems particularly vulnerable to 
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climate change (Franchini and Mannucci, 2015), disease exacerbation in
patients with asthma, Irritable Bowel Syndrome and cardiovascular disease
is being more likely (Baaghideh and Mayvaneh, 2017, D'Amato et al., 2014,
D'Amato et al., 2020, Marynowski et al., 2015).

As the ongoing COVID-19 pandemic has emphasized, disruptions in
seasonal changes, homogenization of biodiversity, and displacement of
animal populations are increasing the threat of vector-borne pathogens
(Gibb et al., 2020). Diseases such as typhus, cholera, malaria, and West Nile
are often transmitted by animal carriers such as mosquitoes, ticks, and rats
(Franchini and Mannucci, 2015). With accelerating anthropogenic change
and habitat encroachment, pathogens within animal reservoirs become
more likely to spill over into human populations. The 1998-1999 Nipah virus
in Malaysia, which causes severe febrile encephalitis, is an infamous
example (Chua, 2003). Partially due to deforestation and industrial
plantation, the virus was transmitted from its reservoir host (fruit bats of the
Pteropid species) to pigs housed at poorly managed swine operations, and
then eventually to humans (Chua, 2003). In total, 265 cases of acute
encephalitis and 105 deaths were reported (Chua, 2003).

One Health is not a new concept in medical education; however, there is
growing urgency to highlight its clinical relevance (Kahn et al., 2008,
Lueddeke and Lindenmayer, 2016). The One Health framework provides
tangible ways to blend animal and environmental considerations into
patient care. For example, those treating patients at risk for heat injury may
include questions about their place of residency, the amount of pavement
surrounding the home, access to high-quality air conditioning and energy
affordability, into the patient interview (Rabinowitz et al., 2017). Professional
networks and resources related to climate change education, already
established in some medical institutions, might provide a foundation for a
broader One Health conversation. What might a One Health curriculum
look like? Core competencies should include 1) knowledge of
transdisciplinary One Health sciences, 2) global and local emergent health
issues suited to the One Health approach, and 3) the application of One
Health principles evaluation methods to policy, health program
implementation and real-world situations (Togami, 2018). Delivering
education through multidisciplinary curricula and faculty, including 
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professionals not typically engaged in medical education such as vector
epidemiologists, food production personals, and plant pathologists, should
become the standard (Kahn et al., 2008, Togami, 2018).

Despite arguments that early exposure to the One Health framework is
essential for improving global health (Lueddeke and Lindenmayer, 2016) only
around 56% of US medical schools currently have such material incorporated
into their curricula (Docherty and Foley, 2021). Medical school educators
should proactively stress the clinical relevance of a One Health approach
(Natterson-Horowitz, 2015) through improved detection and treatment of
disease, as well as improved animal contact histories during clinical
interviews (Rabinowitz et al., 2017). Elective courses, student organizations,
and annual symposiums could also play important roles. Georgetown
University School of Medicine (GUSOM), for example, has invited physicians,
veterinarians, and public health officials to participate in school organized
One Health conferences since 2013 (Lucey et al., 2017). Faculty from the
University of California, Davis have designed small-group, case-based One
Health exercises for their medical training programs (Wilkes et al., 2019). At
Colorado State University, veterinarians, social workers, and physicians
recently organized a city-wide initiative to deliver medical care to people
experiencing homelessness with their pets (Dodge, 2020). 

Creating such interdisciplinary opportunities for students could have a
tremendous impact on future patient care. For physicians, this could mean
taking into account regional pollution levels and companion animal
ownership, alongside reaching out to veterinary and ecological specialists for
consultations as needed. A One Health approach would offer a diverse and
effective means of ensuring that the next generation of medical
professionals are equipped to handle challenges at the nexus of
environmental, animal and human health.
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Description
In recent years, climate change has been a major topic of discussion. Scientists
have forewarned about the hazardous effects of climate change on our
environment and all living creatures. One of the significant problems that we
are already facing is heatwaves. Heatwaves are becoming more frequent,
intense, and more prolonged (2020). Climate change is mainly due to the
growing population and its effects, including urbanization and deforestation
(Grimmond, 2007).

Globally, intensifying heat waves affect the underprivileged, animals, plants,
and marine life (Robbins, 2020). Research has shown that increase in
temperatures has resulted in heat stress to the animals and led to the
extinction of many local species (Robbins, 2020). Also, increasing heat waves
has led to an increase in the warmer and drier conditions, increasing wildfire's
frequency and duration (2021). One such example is worsening bushfires in
Australia and California (Law, 2020). These wildfires lead to increased emission
of potent greenhouse gases, increasing global temperature. 'Emissions from
2020 wildfires are three times higher than average' (Harris, Munroe, and Levin,
2020). Also, wildfires make the soil hydrophobic, leading to stormwater runoff,
which affects the quality and quantity of the groundwater. Post-fires flashflood
becomes a threat. These floods wash away heavy metals from ashes and soil
and introduce them into waterways. This, in turn, negatively affects the growth
of marine flora and fauna (Maxson, 2019). Thus, the whole ecosystem, which is
interdependent on one another, is affected.  

One Health focuses on human health, animal health, plant health, and the
environment (World Health Organization, 2017). Our actions initiate a chain of
reactions that not only affects our health, but also affects plants and animals
and vice versa. For long, the cries of our fellow animals and plants have gone
unheard. We have turned alien to our fellow living creatures. It is time to treat
all earthlings equally and embrace One Health for all.
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It is about deforestation for urbanization. Urbanization has led to the
development of heat islands which in turn affects human health.
During this COVID-19 pandemic, many animals took to the streets while
we humans were in lockdown (Elliot, 2020). Inspired by that, this scenario
is a conversation between a mom and baby dear, wandering in the city.
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How many times have we worried about the heat and its effects on our pets?
We are warned not to leave our pets in our cars too long during a hot day.
Have you ever wondered what happens to all the wild, stray, and domesticated
animals during a heatwave? We have the luxury of wearing waterproof
footwear. However, unlike us, animals have one paw for all seasons. In
developing countries like India, where there is severe deforestation and water
scarcity, animals bear the brunt of our lifestyle. In the 2016 heatwave in India,
videos of roads melting due to heat and people's footwear stuck to the
melting road went viral (CNN, 2016). Most of us live in comfortable homes with
temperature control and wear weather-appropriate clothes. How are these
animals supposed to survive such extreme heat, which is growing in intensity
and duration? Imagine what would happen to all the animals who live
outdoors during such a time?
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Due to global warming, the frequency and duration of forest fires last
longer, destroying all the vegetation and animals. For example, during
Australian bushfires, koala bears were affected severely. This graphic is
inspired by the pictures we saw in the news about rescue teams trying to
provide medical help, food, and water during one such Australian bushfire
(DW, 2020).
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Human, animal, plant, and environmental health are all interdependent on
one another. We cannot deny that the human lifestyle is one of the main
contributors to climate change.
Moving forward, it is our responsibility to mitigate climate change and
prevent irreversible changes. 
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Good day to all readers,
 
On behalf of IAAS, the International Association of Students in Agriculture and
Related Sciences, we are writing about our organization and our connection with
ISOHA.

As our name says, our association has a strong connection with agriculture, which
is a crucial sector for health. Agriculture is the basis of our food, what we live off.
What we put into our mouths, what is taken up by our body, and what becomes
one with us. How can we ever expect to be healthy if we don’t start with healthy
building blocks?

Having knowledge is essential, so our central vision is to promote the exchange of
knowledge and experiences across countries and cultures. Combined, we know a
lot more than on our own. Everyone has different ideas and backgrounds that can
lead to different experiences and other wisdom.

But other than wisdom, sometimes you just don’t have the means to provide
enough or a variety of food. IAAS has different global projects to support
communities and individuals with these problems.

The Village Concept Projects (VCP) are sustainable projects in which IAAS
Committees work together to support underdeveloped villages to become less
dependent on external factors and be in a position to progress, grow and become
more responsible and self-sufficient for their health.

International Association of
Students in Agriculture and

Related Sciences (IAAS)
Lynn De Wael 
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Coordinator IAAS Europe

Festus Septian Yosafat
Bachelor of Biotechnology,
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Communication IAAS World
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Currently we have VCP’s in Morocco, supported by IAAS Belgium, in Togo,
supported by IAAS France, in Nepal, in Indonesia and many more are planned in
the near future.

We help by working together and by supporting them with specific means,
primarily by interchanging knowledge in how they can improve their agriculture,
economy, education, while maintaining deep respect for their traditions and what
they want. We re-build schools for instance. We share knowledge about which
crops to cultivate, so that a bigger variety can be offered to the people
throughout the year. Having more and more diverse crops, gives the people the
opportunity to live off what they grow. Either that, or they can earn more by
selling

We enhance craftsmanship and teach about marketing. We do research on plant
diseases which the farmers are struggling with. We want to provide clear water
by disinfecting wells. We provide our knowledge about how to handle water
scarcity...

It is a valuable opportunity for both sides to have life-changing experiences, view
life from a different angle, and have the chance to learn and take with them
whatever they can implement in their own life.

Other than the VCP’s, IAAS focuses on the “No Food Waste Project”. This project
raises awareness about how much good food is inappropriately destroyed
through human actions. We waste a lot by throwing away food that we can still
use. This is a shame because many other people who are food insecure don’t have
the possibility to reach that food and suffer from hunger, nutrient deficiency, and
may experience death due to starvation.

We also hold international seminars, like the International Conference for Youth
in Agriculture, to exchange knowledge from all over the world to anyone who
would like to listen.
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Of course, agriculture has enormous impacts on our health beyond our food. Think
of the impact agriculture can have on soil nutrients and fertility, on ecosystems, on
water quality and use, and so much more. These influences can happen, as with
most influences, both in a positive and a negative way. If you think of
overfertilisation, it is harmful to the environment because of the transport of too
many minerals into groundwater, surface water and air. Eutrophication of surface
water can, for example, cause strong algal growth on hot days. It is also a source of
nitrate in drinking water and of ammonia and nitrous oxide in the air.

But the earth’s soil provides us with uncountable ecosystem services by being
home to billions of microorganisms, capturing water, ensuring biodiversity and
sequestering carbon, and by being the source of our food. The potential soil bears
goes even beyond this: with climate change lurking just around the corner, soil can
play a central role in absorbing climate issues. Given that 37% of earth’s soils is
used for food production, farmers, no matter where, become active in ecosystem
management. Farmers work the soil: by sequestering carbon into it for instance, by
increasing the water storage capacity of the soil and increasing the biodiversity,
and by boosting soil quality. Those are all things that impact our personal and the
whole earth’s health, and are also topics that have a place in IAAS’ conferences,
talks and even internship opportunities.

And this was only the tip of the iceberg of what IAAS has to offer. Are you curious
to know more about IAAS in all its aspects?

Another one of our global projects is Women in Agriculture, to promote gender
equality in all fields all over the world. And have you heard of our Exchange
Program? We provide opportunities to get in contact with other cultures, to learn
new, different ways of living and doing things. To meet new people, to enrich your
life with new adventures, to start a journey in a setting where you’ve never been
before, and to that way learn things you otherwise never could have experienced.

Want to know more about us and what we do? Check out iaasworld.org for more
info, find us on Facebook, Instagram and even on Spotify or other audio channels
to listen to “The IAAS Podcast,” so you can hear all that we’re up to.
 
It was a pleasure writing to you, ISOHA’s journal readers.
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International Pharmaceutical
Students' Federation (IPSF)

It is clear that all three domains of human, animal and environment are
interlinked in the case of AMR, making it a challenge that must be tackled in a
One Health approach. In the human population, behaviours such as over-
prescription of antibiotics without prior testing or incompletion of prescribed
course of antimicrobial treatment may cause resistance. The same
antimicrobials are also applied excessively as growth promoters in livestock and
crops, which allows these resistant genes to be passed on to animals; and some
more new genes may be passed on to humans as they feed on them. As
livestock produce manure, and crops are planted in the soil, the environment will
also indirectly serve as a reservoir of resistant genes which may be passed on to
pathogenic microbes.

As the leading international advocacy organization for pharmacy students,
International Pharmaceutical Students’ Federation (IPSF) aims to promote
improved public health and take action on important health issues. Among all
issues, AMR has always been one of our top priorities. In 2020, IPSF released a
Declaration on Pharmacists’ role in combating AMR: DISPELLING MYTHS AND
INCREASING ITS AWARENESS, which highlighted how IPSF can promote
awareness of AMR locally and globally. 

IPSF also holds campaigns during the World Antimicrobials Awareness Week
(WAAW) in November annually. This past year, IPSF was one of the organizing
committees which we collaborated with International Association of Dental
Students (IADS), International Federation of Medical Students Associations
(IFMSA), International Veterinary Students’ Association (IVSA), and International
Association of Students in Agriculture and related Sciences (IAAS) to hold the
first ever Global AMR Youth Summit which brought together more than 2500
students and youth worldwide. This summit aimed to educate youths about how
AMR affects human, environment, and animals; provided a platform for youths
who are passionate about AMR to connect with each other; as well as provided
recommendations and solutions for stakeholders and decision makers. 

Audrey Wong 
Pharmacy Student, IPSF

Public Health Advocacy

Coordinator 2020-21

Irene Bougenville Martin
Pharmacy Student, IPSF

Humanitarian Coordinator

2020-21
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Recently, the IPSF Pan American Regional Office (PARO) began collaborating
with IFMSA Americas Regional Team on an AMR research project. A group of 13
members work together on a joint research project to provide recommendations
on how health science curriculum can improve to better address AMR and
antimicrobial stewardship, and regulations on antibiotics. 

Besides summits and campaigns, IPSF recently released an AMR advocacy
toolkit which prepares members to take an extra step and take action in their
community. In fact, more member organizations took actions on AMR in this
past year. For example, Iranian Pharmaceutical Students’ Association (IPhSA)
held AMR campaigns in 10 places in the country and presented the topic to
around 1000 community members. Asociación Peruana de Estudiantes de
Farmacia y Bioquímica (APEFYB) held national campaigns on AMR and
educated over 200 students. The Association scientifique des etudiants en
pharmacie d’Alger (ASEPA), educated more than 1600 people on the field
between Sahat chouhada and ENP / ENSA. ASEPA also created national survey
on AMR and held national conferences and webinars. As more member
organizations take action in their community, IPSF continues to support them to
maximize their campaigns and make an impact locally and nationally. 

We have decided to partner and collaborate with the International Student One
Health Alliance (ISOHA) as One Health emphasizes the interconnection between
people, animals, and their shared environment, and pharmacists can contribute
at these intersections in several ways. For example, pharmacists’ role has been
expanded beyond the traditional role of dispensing and distributing medicine.
However, some pharmacists are involved in clinical settings in which they are
involved in making therapy recommendations, optimizing the use of
antimicrobial agents, ensuring patient adherence, and reducing the risk of
infection through patient counselling. Pharmacists are also a part of hospital
antimicrobial stewardship programs which help promote the adherence to
clinical guidelines for antibiotic prescribing and minimize the risk of AMR.
Besides their clinical roles, veterinary pharmacists, who advance their training in
the use of pharmaceutical products in animals, are responsible for dispensing,
compounding, and providing consultation to medications that are prescribed by
veterinarians. Since One Health is the goal to achieve optimal health outcomes
broadly, it is important for pharmacy students to understand what One Health is
and how they can contribute in achieving this common goal in the context of
AMR. 
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Wellness

The International Veterinary Students' Association (IVSA) is the largest veterinary
students' association in the world. It’s a non-profit, non-governmental organisation
that aims to improve the standard of veterinary education internationally. It
comprises 73 countries and 194 member organizations. The mission of IVSA is to
“benefit the animals and people of the world by harnessing the potential and
dedication of veterinary students to promote the international application of
veterinary skills, education and knowledge. This is achieved through our exchange
programs, scholarship funds, congresses, symposia and standing committee
activities which are described in more detail on our website: https://www.ivsa.org/

IVSA Standing Committees
The committees and groups of IVSA are subordinate to the governing entities of
IVSA. They are: 

1.
2.
3.

The General Assembly of IVSA is the supreme decision making body of IVSA. The
Executive Committee is the supreme administrative body of IVSA. The Secretariat is
an administrative body of IVSA subsidiary to the Executive Committee. 
There are 6 committees in total: 

1.
2.
3.
4.
5.
6.

Adetona Mutiat
Veterinary Student

Chair, Standing Committee on One Health
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World rabies campaign 
Mental health campaign 
One Health day 
World antimicrobial awareness week 
Tuberculosis awareness campaign
Food safety day 
Zoonosis day campaign 

Standing Committee on One Health (SCOH)
SCOH aims to promote the importance of One Health, interdisciplinary
collaboration between veterinarians and other health-related organizations, and
awareness of the role of veterinary public health. The committee’s activities include
campaign projects for awareness, interdisciplinary collaborations with external
groups or student organizations, hosting One Health conferences, workshops and
other One health-related opportunities. Some of the major Campaign projects are:

1.
2.
3.
4.
5.
6.
7.

Other SCOH Initiatives 
SCOH also publishes the Veterinary Public Health Journal which is a scientific
journal where all students can publish One Health-related articles. Each journal
focuses on a specific topic to highlight current events and raise awareness on
specific One Health issues. 
Other major SCOH projects include the collaboration with World Organization for
Animal Health (OIE) - OIE ambassadorship program. Ambassadors are in charge of
keeping up with OIE activities and campaigns and relaying them to their local
communities and universities. The ambassadors are in close contact with both
representatives of the OIE and SCOH and learn about important animal health
issues in the international veterinary community. 

Collaboration with ISOHA 
IVSA has partners and sponsors as well. A list of all official partners and sponsors
can be found on the organization website: https://www.ivsa.org/. IVSA also engages
in various collaborations with other student organizations to the benefit of our
members. The International Students One Health Association (ISOHA) is one of
such partners and collaborations with the ISOHA would primarily involve SCOH.
This partnership will create more One Health opportunities, social networking, and
educational and professional benefits for both organizations and their members. 
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Background - One Health and Human Medicine
In the 19th century, Rudolf Virchow discovered Trichinella spiralis, a zoonotic
pathogen which is assumed to have sparked the One Medicine concept. The rise
of zoonotic diseases and its association with human activities has developed a
sense of urgency for more collaborative multidisciplinary approaches, which go
beyond the traditional boundaries of human, animal, and environmental health.
[1,2] It was not until the next century that the term ‘One Medicine’ was finally
coined by the father of veterinary epidemiology, Calvin Schwabe, which then
evolved into ‘One World, One Health’, then finally, ‘One Health’.[2]

The concept and focuses of One Health have evolved alongside its 200 years of
existence. One Medicine was used to advocate collaboration between human
and veterinary medicine and public health to address zoonotic diseases, while
One Health has now involved the ecosystem of health perspectives, and
emphasizes on health promotion rather than treatment. This concept overall
considers the inter-relationships between humans, animals and the environment
in health.[3] Besides the health-related sectors, there is no doubt that the
collaboration needed to achieve One Health also includes law, economics and
beyond.

In human medicine, the One Health approach does not stray far from why this
concept was developed in the first place. Such a multidisciplinary approach
allows human health practitioners to educate and prevent zoonotic diseases, be
it through vaccinations, travel advice, or education to empower communities
regarding endemic and common diseases. By considering the One Health
concept, physicians can take more factors into account such as geographical
patterns and its correlation with the travelling accessibility the world has today,
potentially contributing to a more accurate approach. Furthermore, by
appropriately managing zoonotic diseases, it can save expenditures, avoid
unnecessary investigations, and better avoid the development of antimicrobial
resistance. All in all providing a better outcome from various aspects.[4-6]

Medical Students in One Health -
Asian Medical Students’ Association

Vellia Justian
Medical Student

Vice Overall Chairperson External of AMSA International 2020/21
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One Health and the Asian Medical Students’ Association
As medical students, there are many things that we can contribute to the
betterment of global health through the one health approach. The Asian
Medical Students’ Association (AMSA) International is a peak representative
organisation for medical students across Asia, the Asia-Pacific and beyond, in
which the organisation strives through it’s philosophy of Knowledge, Action and
Friendship. AMSA International aims to promote unity amongst its chapters,
train future doctors, undertake activities and social services, as well as to create
international friendships.

In the year 2020, AMSA International has launched an awareness project with a
series of activities, one of which was a webinar for World Antimicrobial
Awareness Week 2020 in collaboration with the Federation of African Students’
Associations (FAMSA), with the support of European Medical Students’
Association (EMSA), International Veterinary Students’ Association (IVSA),
International Association of Dental Students (IADS) and Asia Pacific Dental
Students Association (APDSA), in which we invited panelists from different
disciplines and continents to discuss the status quo as well as plan of actions to
tackle antimicrobial resistance from various perspectives. Our organisation has
also formed partnerships with International Student One Health Alliance
(ISOHA) and One Health Lessons. Besides creating projects that involve various
health disciplines, we have also collaborated with non-medical student
organisations to discuss various health-related issues. While our organisation
has just recently started its steps in one health approach-driven project, we will
continue to educate and raise awareness on the importance of multi-
dimensional and multi-disciplinary approaches to various stakeholders,
especially our members.
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Creating educational One Health lessons that can be taught in schools and at
community events.
Training volunteers through a four-hour program that equips them with skills
needed to communicate and teach One Health effectively in their
communities.

To inspire every person around the world to increase awareness and
knowledge about One Health as well as value One Health.

What is One Health Lessons
One Health Lessons is an organisation that creates awareness about One Health
by:

The story behind One Health Lessons
One Health Lessons (OHL) was founded in May of 2020 by Dr. Deborah Thomson
who is a veterinarian and a former teacher. She first heard the term One Health in
veterinary school and decided that this was far too late. She felt that the One
Health concept needed to be known by everyone, especially children. To fill this
gap, she began creating lessons about One Health topics such as vector borne
diseases, water borne disease, food borne disease, mRNA Vaccine, Lyme disease,
Leptospirosis, Avian Influenza, Marine Wildlife Centered Zoonotic diseases and
during her spare time, she taught these lessons in schools across California.
Eventually, several colleagues asked if they should share these lessons with other
teachers and Dr. Thomson realized she needed a way to distribute these lessons
more efficiently. Since its website launch just a year ago, One Health Lessons have
been translated to over 80 different languages and are being taught in more than
15 countries both in-person and virtually by Dr. Thomson herself and trained
volunteers.

Founder and President
Dr. Deborah Thomson 

Mission

One Health Lessons
Maryam Zakariya
Veterinary Student

One Health Lessons Volunteer
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Lesson Leaders Program
One Health Lessons Ambassadors Program
Lesson Translation Volunteer Program

A 4-hour virtual training program for volunteers around the world to become
comfortable in communicating about One Health. 
Upon completing the training program, volunteers are able to teach OHL-
created lessons in their communities and globally.

Our Programs 

What is the Lesson Leaders Program?

To become a Certified Lesson Leader, volunteers will:

1. Attend a single online orientation session (in English) [1 hour]
2. Observe at least 2 virtual lessons (in English) [2 hours]
3. Teach a class (remotely where appropriate) with the assistance of a second,
certified volunteer. [1 hour]

To join this global movement and inspire children and their families to value One
Health, please click here to get started.

To become a One Health Lessons Ambassador:
Upon completion of the Lesson Leaders Program, you can continue on to
become an One Health Lessons Ambassador by teaching five lessons in your
community, your country or the world at large and then sending evidence in the
form of pictures and post-lesson teacher surveys (available through the OHL
website) to LessonLeadersProgram@gmail.com. Please note that only Certified
Lesson Leaders can become One Health Lessons Ambassadors.

Translation of One Health Lessons:
This volunteer position involves translating lesson(s) found on
OneHealthLessons.com to another language not previously available. A second
volunteer back-translates the lesson to English, ensuring accuracy of the
meaning of the translation. To volunteer as a translator, please email
kondwani.onehealth@gmail.com.
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May 1st, 2020 - Launching of One Health Lessons Website
July 4th, 2020 - 1st Intern Class
July 31st - One Health Lessons Presentation in English
August 24th, 2020 - 2nd Intern class
November 3rd, 2020- 2020 Global art and Music Contest to celebrate One
Health day
November 4th, 2020 - 3rd Intern class
December 17th, 2020 - Launch of Lesson Leaders Program
January 2nd, 2021 - 4th Intern class
March 30th, 2021 - 82 languages and 1000+ global volunteers
April 29th, 2021 - 50th One Health Lessons presentation.

76 Certified Lesson Leaders
7 OHL Ambassadors
12 Ambassadors-to-be
145 One Health lessons taught
>3500 students reached

Milestones

Lesson Leaders Program Stats (as of June 1st, 2021)

In conclusion, One Health Lessons is an amazing organisation that is actively
participating in the promotion of the global One Health educational movement. If
you would like to get involved, please visit us at www.onehealthlessons.com and
follow us on Instagram, Facebook, LinkedIn, YouTube and Twitter.
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