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Summary 

Emerging diseases generate media and public interest in industrialized countries, yet this interest does not accurately reflect the type of infectious diseases where attention is globally most needed.  It can be argued that in less-affluent nations and countries in transition, the burden of re-emerging and endemic zoonoses outweighs the burden and associated costs of emerging zoonoses.  Less-affluent nations and countries in transition often have inadequate surveillance-response systems.  Factors that influence the emergence and persistence of zoonoses are more fully understood at the molecular level, but there is much to be learned about the determinants of transmission at the population level in specific settings.  There is currently a lack of understanding regarding intervention effectiveness across all biological, environmental, social, and psychological determinants. “One Health” has no well-defined theoretical framework.  In particular, it lacks a socioeconomic perspective and is poorly implemented at the international level.  My colleagues and I contend that recognition of inextricable linkages between humans, livestock, companion animals, and wildlife is a necessary requirement for One Health, but it is not sufficient.  The success of One Health is dependent on the demonstration of an added value of health and well-being of humans and animals and/or financial savings from closer cooperation of human and animal health initiatives.  We propose a concept built on the theory of effectiveness of interventions, combining scientific disciplines that usually work separately, and extending the theory to the animal-human interface at the population level.  Understanding the determinants of the effectiveness of surveillance and interventions at different scales, ranging from the household to the government level, can then provide convincing evidence for policy and practice.

Current realities
More than 60% of all human infectious disease and 75% of all newly emerging diseases are of animal origin and are referred to as zoonoses.  Disease transmission is driven, among other factors, by demographic and behavioral changes.  Domestic animal populations grow in parallel to the human population, a phenomenon called the “livestock revolution,” which improves economic livelihoods for hundreds of millions of farmers, but also increases susceptible host populations for transmission of zoonoses due to poor biosecurity (e.g. backyard farming).  Among many other ways, zoonoses can be grouped according to the level of public consciousness elicited.  In more-affluent countries, the public’s attention is attracted to emerging diseases, primarily zoonoses, such as bovine spongiform encephalitis (BSE), severe acute respiratory syndrome (SARS), highly pathogenic avian influenza (HPAI), and animal-source foodborne pathogens.  Much less public attention is directed toward re-emerging zoonoses, such as brucellosis and echinococcosis, which are linked to factors including the breakdown of public health systems after the socialist period ended in former countries of the Soviet Union.  Also in this group are endemic zoonoses with wildlife reservoirs, such as rabies in North America and bovine tuberculosis in the United Kingdom.  A small fraction of public consideration is given to endemic zoonoses linked to poverty in less-affluent countries.  These diseases are generally related to livestock or environmental sanitation.  Rapid urbanization introduces factors (e.g., the intensification of production through cross-breeding with exotic cattle breeds) that increase the risk of zoonoses. 

Public concern is driven by an understandable fear of unknown contagions, which can be escalated by media coverage and raise tremendous anxiety.  This concern, however, does not necessarily reflect the actual burden or cost of disease.  In less-affluent nations and countries in transition, the burden and cost of re-emerging and endemic zoonoses (with the exception of HIV) outweigh that of emerging zoonoses.  Yet, re-emerging and endemic diseases attract much less attention and generate less political engagement than emerging diseases.  For example, SARS and HPAI garnered much attention and were estimated to have cost billions of dollars, despite the fact that the actual burden of these diseases was quite small.  Conversely, endemic diseases carry both a high cost and a high burden.  Since countries that are unable to carry out early detection and rapid response represent a threat to all other countries, it is in the interest of all countries to contribute to global surveillance and control.

While factors influencing the emergence and persistence of zoonoses are more fully understood at the molecular level, there is much to be learned about the determinants of transmission at the population level in specific settings.  Comparatively little is known about critical socioeconomic and ecological determinants of zoonoses.  Research focuses mostly on the virulence of pathogens and the host-pathogen interaction at the individual level.  But the population dynamics of human and animal hosts are equally important factors for transmission, and their effect on transmission may even supersede the virulence of a pathogen.  Additionally, there is a lack of understanding regarding intervention effectiveness across all biological, environmental, social, and psychological determinants.  Models have been developed that reveal the points of vulnerability where interventions against zoonoses will be most effective.  Such models can direct the adaptation of policies to account for contextual social and ecological conditions, especially when economic considerations are integrated Narrod, 2012()
.

Social and/or economic opportunities and challenges

Despite the wide use of the term One Health, it lacks a theoretical framework and a socioeconomic perspective.  The recognition of inextricable linkages among human, livestock, companion animals, and wildlife is a necessary requirement for One Health; however, it is not sufficient.  The success of One Health is dependent on the demonstration of an added value of health and well-being of humans and animals and/or financial savings from closer cooperation of human and animal health.  In different African and Asian settings, we have applied and validated the concept of One Health, showing the highly synergistic benefits of a close interplay between human and animal health.  For example, research in Mongolia shows that nationwide, mass vaccination of livestock to prevent human brucellosis would not be cost effective if the health sector had to pay for the full cost.  However, if costs of livestock vaccination were shared by a variety of sectors (i.e., agricultural, public health, and private households) in proportion to their benefit, the intervention may be largely profitable for the health and agricultural sectors Roth et al., 2003()
. 

It is proposed that an opportunity exists to improve infectious disease control by building upon and extending the theory of intervention effectiveness to the animal-human interface.  The effectiveness of an intervention (e.g., a drug or vaccine) — which is measured by the proportion of humans and/or animal populations covered, cured, or protected — may be much lower than its actual biological curative or preventive efficacy.  A vaccine or drug’s level of effectiveness is determined by factors including availability, accessibility, and affordability.  Control programs need to be adequate and accepted in different sociocultural contexts, while simultaneously ensuring diagnostic accuracy, health care provider compliance, and consumer adherence.  Figure 1 presents a hypothetical example of a drug or vaccine that has an efficacy of 100%, yet a final effectiveness of only 15% at the community level.  Even if all influencing factors have a relatively high individual performance, this multiplicative effect means that interventions may drop below the threshold coverage necessary to interrupt transmission of a zoonotic disease.  A combination of quantitative and qualitative epidemiological, social, and anthropological methods will enable identification of the most sensitive determinants of intervention effectiveness Zinsstag et al., 2011()
.  Determinants of the effectiveness of surveillance and interventions at different scales, ranging from the household to the government level, can then be connected by epidemiological, sociocultural, and economic studies to build a comprehensive and quantifiable One Health effectiveness framework that provides convincing evidence for policy and practice.
Policy issues 
· To foster One Health, no new institutions or disciplines are needed.  What is necessary is simply working together better within the existing institutions.  Otherwise, the added value is lost due to additional costs.
· The International tripartite of the World Health Organization (WHO), the Food and Agriculture Organization (FAO), and the World Organisation for Animal Health (OIE) should lead the technical aspects of One Health, while the World Bank should be the leader in One Health’s economic domain.  The OIE Performance of Veterinary Services and WHO international health regulations tools should be joined together.  At the governmental level, national or provincial authorities should develop decentralized One Health leadership.

· When assessing the effectiveness of One Health approaches, which aim to foster closer cooperation between human and animal health, it is important to measure their success in saving financial resources and improving human and animal health.  Further research is needed to strengthen this evidence involving social science, economics, and ecology.

· The effectiveness of locally adapted infectious disease surveillance, prevention, and elimination strategies depends on a greater commitment through transdisciplinary, participatory stakeholder processes which involve authorities, communities, and experts. 

· The private sector should be encouraged to engage in public-private partnerships to control and eliminate zoonoses in less-affluent countries (e.g., dairy industry to engage in brucellosis control).

· One Health curricula in medical and veterinary faculties are needed to prepare a new generation of highly competent cross-sector networkers to mainstream One Health.
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** A policy position paper prepared for presentation at the conference on Emerging and Persistent Infectious Diseases (EPID): Focus on the Societal and Economic Context, convened by the 

Institute on Science for Global Policy (ISGP) July 8–11, 2012, at George Mason University, Fairfax, Virginia.
Figure 1. From efficacy to community effectiveness of an intervention.  Adapted from “From ‘one medicine’ to ‘one health’ and systemic approaches to health and well-being,” by Zinsstag, J., Schelling, E., Waltner-Toews, D., Tanner, M., 2011, Preventive Veterinary Medicine, 101, 148–156. Adapted with permission.   
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