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Abstract  1 
 2 
The One Health Initiative was founded to improve collaborative clinical and research 3 
efforts between medical, veterinary and environmental experts. Human and veterinary 4 
medicine share common issues and challenges, such as zoonotic diseases and 5 
antimicrobial resistance. However, the fields of human and veterinary medicine are 6 
largely divided and collaboration is limited. An interdisciplinary approach may be 7 
effective in overcoming the challenges common to both human and animal health. To 8 
improve communication and teamwork between the two fields, interdisciplinary 9 
education could be introduced into both veterinary and medical school curricula. 10 
Medical and veterinary students should consider how collaboration could benefit their 11 
education and their future patients.  12 
 13 
Introduction 14 
 15 
“Between animal and human medicine there is no dividing line – nor should there 16 
be” – Rudolf Virchow [1].  17 
 18 
The One Health Initiative is an international movement encouraging interdisciplinary 19 
collaboration between human, animal and environmental experts in order to improve 20 
the lives of all species [2]. While there are clear differences between human and 21 
animal medicine, both disciplines share a common body of knowledge in anatomy, 22 
physiology, pharmacology and pathology. More importantly, doctors and 23 
veterinarians share the common goal of improving the quality of life of their patients. 24 
Increasing collaboration between these two professions may allow doctors and 25 
veterinarians to better achieve this goal.   26 
 27 
History and Development of One Health 28 
 29 
The concept of One Health was first described as early as the late 19th century. Rudolf 30 
Virchow was the first to propose a close link between human and animal health. 31 
Virchow coined the term “zoonosis” to describe infectious diseases that are 32 
transmissible from animals to humans, and suggested that there should be no 33 
distinction between human and veterinary medicine [3]. William Osler, Virchow’s 34 
student, continued this theme. Osler taught both veterinary and medical students, 35 
published on comparative pathology, and was a promoter of the “One Medicine” 36 
concept [4]. Unfortunately, with the expansion of both fields in the 20th century, the 37 
divide between veterinary and human medicine grew [4]. 38 
 39 
In order to rebuild and strengthen the relationship between doctors and veterinarians, 40 
the American Medical Association (AMA) and American Veterinary Medical 41 
Association (AVMA) endorsed the concept of One Health in 2008 [2]. The AMA and 42 
AVMA have pledged to improve communication between the two professions, 43 
develop joint educational programs, and build cross-species research collaborations 44 
[2]. In Australia, the Australian Veterinary Association (AVA) is working to increase 45 
awareness of the One Health Initiative [5]. However, the Australian Medical 46 
Association is yet to publicly endorse this concept. The Australian Medical 47 
Association and AVA should consider implementing a joint One Health taskforce 48 
similar to that of their counterparts in the United States. 49 
 50 
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Importance of One Health 1 
 2 
A One Health approach is particularly relevant to the major health issues of zoonotic 3 
diseases and antibiotic resistance. It has been estimated that 60-75% of emerging 4 
infectious diseases are zoonotic [6, 7]. These diseases are a significant health and 5 
economic burden [6, 7]. Five of the top six ‘category A’ disease agents identified as a 6 
potential bioterror threat by the Centers for Disease Control and Prevention (CDC) 7 
are zoonoses [8]. Given the critical role of animals in the epidemiology of these 8 
diseases, the effective control of zoonoses requires research in both human and animal 9 
populations conducted by multidisciplinary teams. This integrated research is 10 
currently lacking [9].  11 
 12 
Antimicrobial resistance (AMR) is another major health issue with significant 13 
consequences. The sub-therapeutic doses and long exposure periods used in animal 14 
production systems may create the ideal circumstances for microbes to develop 15 
resistance to antibiotics [10, 11]. This resistance can be transmitted to human 16 
pathogens or to human microbiota [10, 11]. The World Health Organisation suggests 17 
that a multidisciplinary effort is required to effectively halt antimicrobial resistance 18 
[12-14].  In 2002, Canada became one of the first countries to develop a joint 19 
programme for the surveillance of antibiotic resistance in humans and animals [15]. In 20 
2015, all WHO Member States committed to developing a multidisciplinary national 21 
action plan to tackle AMR. Seventy-nine countries had a finalised plan by 2017 [13, 22 
14]. The Australian Government has published the National Antimicrobial Resistance 23 
Strategy, outlining their response to the threats of antibiotic misuse and resistance. 24 
The Australian AMR Steering Group is co-chaired by the Australian Chief Medical 25 
and Chief Veterinary Officers. One of the goals of the AMR Strategy is to establish 26 
and maintain linkages between the medical, veterinary and environmental sectors. 27 
The Steering Group recognises that collaboration between medical and veterinary 28 
boards, and professional colleges and societies, is vital to ensure the AMR Strategy is 29 
executed effectively [16]. 30 
 31 
One Health in Action 32 
 33 
There are several examples of scientific breakthroughs made from research 34 
collaborations between doctors and veterinarians. One such example goes back to as 35 
early as 1893, when Theobald Smith, a doctor, and F. L. Kilbourne, a veterinarian, 36 
discovered that ticks were responsible for the transmission of babesiosis [17]. In the 37 
late 20th century, Hendra virus was first described in Australia following an outbreak 38 
of fatal equine and human cases in Queensland [18]. In response to the outbreak, the 39 
Queensland Government quickly established an expert taskforce to identify the 40 
natural host of the virus [18]. The successful taskforce included animal and human 41 
clinicians and scientists, as well as a number of other experts from a range of 42 
disciplines. Some of the key people from this taskforce attribute the advances in 43 
knowledge they made to the diversity of the group and the mutual respect they shared 44 
[18]. These are just two historical examples of human and veterinary medical 45 
professionals collaborating to discover new scientific knowledge that can be applied 46 
across species.  47 
 48 
 49 
 50 
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More recently, the Duke Comparative Oncology Group, made up of veterinarians, 1 
doctors and scientists, was created with the goal of using a cross-species approach to 2 
improve the treatment of soft tissue and bone sarcomas [19]. The genetic profiles of 3 
canine and human osteosarcomas have been shown to be very similar, providing a 4 
unique opportunity for cross-species research [20]. Companion dogs develop 5 
osteosarcoma in similar sites to humans, with similar histology, response to traditional 6 
therapies, and risk of metastasis [20]. However, over 10,000 new cases are diagnosed 7 
in dogs every year while only 800 new cases of osteosarcoma are diagnosed in 8 
humans annually [20]. Given the greater number of cases and the accelerated biology 9 
of osteosarcoma in dogs, there is an opportunity to increase the rate of research into 10 
this disease by using both canine and human populations compared to research 11 
conducted in humans alone [20]. Collaborative research between medical and 12 
veterinary professionals has the potential to discover novel treatments for 13 
osteosarcoma for the benefit of human and animal patients.  14 
 15 
In addition to combined research groups, interdisciplinary clinical teams are 16 
becoming increasingly common. Human and animal conditions have historically been 17 
treated as separate entities. However, some interdisciplinary teams are working to 18 
rectify this divide. In Los Angeles, specialist physicians from the University of 19 
California-Los Angeles (UCLA) Medical Centre consult on veterinary cases at the 20 
Los Angeles Zoo and sit on the zoo’s Medical Advisory Board [21]. In several 21 
American academic hospitals, doctors invite veterinarians to their ward rounds and 22 
vice versa [21]. In 2011, the Zoobiquity Conference was launched with the aim of 23 
bringing doctors and veterinarians together to discuss clinical cases and solve the 24 
shared challenges facing human and veterinary medicine. These examples highlight 25 
the steady progression of interdisciplinary collaboration under the One Health 26 
Initiative.  27 
 28 
Introducing One Health to Students 29 
 30 
One possible strategy for improving the level of collaboration between doctors and 31 
veterinarians is to introduce interdisciplinary group projects into the curricula of 32 
medical and veterinary schools. This would foster teamwork and early networking 33 
between veterinary and medical students. Similar projects are already being 34 
implemented in the United States. The Zoobiquity Research Initiative pairs UC-Davis 35 
veterinary students with UCLA medical students to work collaboratively on projects 36 
affecting animal and human health [21]. Encouragingly, Edwards et al. [22] reported 37 
that medical student attitudes towards collaborative learning were more positive after 38 
an interdisciplinary surgical skills session with veterinary students.  39 
 40 
It is important to note that there are logistical challenges in implementing such a 41 
system in Australia. In particular, there are a disproportionate number of medical 42 
students compared to veterinary students. There are 21 medical schools compared to 43 
only seven veterinary schools nationwide. In Victoria alone, there are more than 3000 44 
medical students compared to only 500 veterinary students [23, 24]. However, five of 45 
the seven Australian institutions with veterinary schools also have a medical school. 46 
These are James Cook University, University of Adelaide, University of Melbourne, 47 
University of Queensland, and University of Sydney. It may be more feasible for 48 
these institutions with co-located veterinary and medical schools to introduce 49 
collaborative learning.   50 
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 1 
A pilot study trialing collaborative learning between medical and veterinary students 2 
in Australia would provide insight into the feasibility and potential benefits of such a 3 
program. Rabies and tuberculosis are two potential project topics that would 4 
emphasise the importance of collaborative work in achieving successful outcomes for 5 
human and animal populations. Projects exploring the similarities and differences 6 
between the pathogenesis and treatments for common diseases affecting both animals 7 
and humans, such as cancer or heart disease, would help medical and veterinary 8 
students appreciate the clinical challenges shared by both fields. These learning 9 
exercises will encourage medical and veterinary students to consider how a 10 
collaborative approach might benefit their future patients, while also providing an 11 
early networking opportunity.  12 
 13 
Conclusion  14 
 15 
The current lack of collaboration between doctors and veterinarians represents a 16 
missed opportunity to benefit from interdisciplinary research and clinical practice. To 17 
seize this missed opportunity, Australian medical and veterinary schools should 18 
consider incorporating the One Health Initiative into their curricula. Medical and 19 
veterinary students should be encouraged at this early stage of their careers to 20 
consider how their future patients could benefit from interdisciplinary collaboration. 21 
Given the complex challenges facing humans and animals today, it is critical to 22 
recognise the connection between human and animal medicine. Improving 23 
communication between the two currently divided disciplines would be a good 24 
starting point in fostering the collaboration required to tackle our shared challenges.  25 
 26 
 27 
 28 
 29 
 30 
 31 
 32 
 33 
 34 
 35 
 36 
 37 
 38 
 39 
 40 
 41 
 42 
 43 
 44 
 45 
 46 
 47 
 48 
 49 
 50 



Corrected Proof

6 

References 

 
1. Klauder  JV. Interrelations of human and veterinary medicine. N Engl J Med. 1 

1958;258(4):170-7. 2 
2. King LJ, Anderson LR, Blackmore CG, Blackwell MJ, Lautner EA, Marcus LC, et al. 3 

Executive summary of the AVMA One Health Initiative Task Force report. J Am Vet Med 4 
Assoc. 2008;233(2):259-61. 5 

3. Schultz M. Rudolf Virchow. J Emerg Infect Dis. 2008;14(9):1480-1. 6 
4. Gyles C. One medicine, one health, one world. Can Vet J. 2016;57(4):345-6. 7 
5. Australian Veterinary Association. One Health. 2018. Available from: 8 

http://www.ava.com.au/news/media-centre/hot-topics-6. 9 
6. Jones KE, Patel NG, Levy MA, Storeygard A, Balk D, Gittleman JL, et al. Global trends in 10 

emerging infectious diseases. Nature. 2008;451(7181):990-3. 11 
7. Coker R, Rushton J, Mounier-Jack S, Karimuribo E, Lutumba P, Kambarage D, et al. 12 

Towards a conceptual framework to support one-health research for policy on emerging 13 
zoonoses. Lancet Infect Dis. 2011;11(4):326-31. 14 

8. Kahn LH, Kaplan B, Steele JH. Confronting zoonoses through closer collaboration between 15 
medicine and veterinary medicine (as ‘one medicine’). Vet Ital. 2007;43(1):5-19. 16 

9. Shaffer L. Role of surveillance in disease prevention and control: cross-species surveillance 17 
contribution to one medicine.  Proceedings of the 145th American Veterinary Medicine 18 
Association Annual Convention 2008. 19 

10. Holmes A, Moore LSP, Sundsfjord A, Steinbakk M, Regmi S, Karkey A, et al. Understanding 20 
the mechanisms and drivers of antimicrobial resistance. Lancet. 2016;387(10014):176-87. 21 

11. Robinson TP, Wertheim HF, Kakkar M, Kariuki S, Bu D, Price LB. Animal production and 22 
antimicrobial resistance in the clinic. Lancet. 2016;387(10014):e1-3. 23 

12. Robinson TP, Bu DP, Carrique-Mas J, Fèvre EM, Gilbert M, Grace D, et al. Antibiotic 24 
resistance is the quintessential One Health issue. Trans R Soc Trop Med Hyg. 25 
2016;110(7):377-80. 26 

13. Food and Agriculture Organisation, World Organisation for Animal Health, World Health 27 
Organisation. Monitoring global progress on addressive antimicrobial resistance: analysis 28 
report of the second round of results of AMR country self-assessment survey. Geneva, 29 
Switzerland. 2018. 30 

14. World Health Organisation. Antimicrobial resistance: report by the secretariat. Geneva, 31 
Switzerland. 2017. 32 

15. Zinsstag J, Schelling E, Waltner-Toews D, Tanner M. From “one medicine” to “one health” 33 
and systemic approaches to health and well-being. Prev Vet Med. 2011;101(3):148-56. 34 

16. Australian Government. Responding to the threat of antimicrobial resistance: Australia's First 35 
National Antimicrobial Resistance Strategy 2015-2019. Department of Health and Department 36 
of Agriculture. Canberra. 2015.  37 

17. Kahn LH, Kaplan B, Monath TP, Steele JH. Teaching “one medicine, one health”. Am J Med. 38 
2008;121(3):169-70. 39 

18. Black P, Douglas I, Field H. This could be the start of something big—20 years since the 40 
identification of bats as the natural host of Hendra virus. One Health. 2015;1:14-6. 41 

19. Duke University and Duke University Health System. Comparative Oncology (Duke Cancer 42 
Institute). 2016. Available from: http://www.cancer.duke.edu/comparativeoncology/home. 43 

20. Paoloni M, Davis S, Lana S, Withrow S, Sangiorgi L, Picci P, et al. Canine tumor cross-44 
species genomics uncovers targets linked to osteosarcoma progression. BMC Genomics. 45 
2009;10(1):625. 46 

21. Horowitz BN, Bowers K. Zoobiquity: What Animals Can Teach Us About Being Human: 47 
Random House; 2012. 48 

22. Edwards JC, Walsum Kv, Sanders CW, Fossum TV, Sadoski M, Bramson R, et al. Attitudes 49 
of veterinary medical students and medical students toward collaborative learning: An 50 
experiment. J Vet Med Educ. 2004;31(1):77-9. 51 

23. University of Melbourne. Doctor of Veterinary Medicine: FAQs. 2018. Available from: 52 
https://study.unimelb.edu.au/how-to-apply/dvm-faq. 53 

24. Medical Deans Australia and New Zealand. Student Statistics Tables. 2018. Available from: 54 
https://medicaldeans.org.au/data. 55 

 56 

http://www.ava.com.au/news/media-centre/hot-topics-6
http://www.cancer.duke.edu/comparativeoncology/home
https://study.unimelb.edu.au/how-to-apply/dvm-faq
https://medicaldeans.org.au/data



