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Abstract
A One Health approach (and related approaches such as veterinary public health,
EcoHealth, and Planetary Health) recognizes the integral connections among humans,
animals, and the environment in relation to people’s health and well-being and promotes
interdisciplinary collaborations to more holistically understand and more effectively act
against public health threats. More than half of known human infectious disease pathogens
have an animal source or origin and result in over a billion cases globally each year, often
imposing high financial and societal costs. Pathogens from around the world threaten U.S.
public health and national security, given the expanding ranges of some vector-borne and
parasitic diseases as well as global connectivity. Human practices (e.g., changes in land use
and how food is produced) are driving ecological and evolutionary conditions that facilitate
disease spillover events and contribute to antimicrobial resistance. These changes are
occurring rapidly on a widespread scale, both locally and globally, and are often tied to
noncommunicable disease threats (e.g., food/nutrition and water insecurity, ecotoxicology).
The pursuit of understanding human, veterinary, and environmental health issues
separately leads to an incomplete understanding of disease risks and, therefore, missed
opportunities for mitigating and adapting to these problems. One Health measures support
primary prevention of such problems, or at least their earlier detection, enabling more
timely and effective containment and response to public health threats at the humananimal-environment interface. In short, systematic and sustained One Health action is
warranted to promote public health.
Relationship to Existing APHA Policy Statements
Topics relevant to a One Health approach are addressed in APHA Policy Statement 6512
(Studies in Comparative Medicine; now archived following its review in 2015), among
others. Similarly, APHA Policy Statements 20164 (Compulsory Pasteurization of All NonHuman-Derived Animal Milk Products Intended for Human Consumption), 20163
(Reducing Human Exposure to Highly Fluorinated Chemicals to Protect Public Health), and
200712 (Toward a Healthy Sustainable Food System) all reference dimensions of humananimal-environment interconnectedness, and a proposed policy statement on Zika virus
currently in development recognizes the importance of improving understanding of
ecological determinants in vector-borne disease risk prediction and control measures. No
specific policy refers to the approach itself or highlights key actions for its application.
Problem Statement
The term “One Health” was introduced in 2003 in the context of Ebola virus associated with
the decline of great apes and then formalized via the Manhattan principles outlining
connections among infectious diseases, the environment, human well-being, and economic
development efforts.[1] There has since been growing high-level U.S. and global interest in
and adoption of One Health approaches. One Health is defined as “a collaborative,
multisectoral, and transdisciplinary approach—working at 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.”[2] While
the human, animal, and environment domains can benefit from a One Health approach,
there is compelling rationale for its application to a range of priority public health issues
such as vector-borne and zoonotic diseases, food safety and security, and antimicrobial
resistance, each of which may cause health emergencies or persistent public health
burdens. It may also directly or indirectly relate to other public health themes (e.g., Zika
virus and maternal and child health, physical activity and exposure to vectors).

More than half of the known pathogens infectious to humans are shared with animals
(“zoonotic” diseases), either via recurring transmission (e.g., rabies or plague) or from an
initial spillover event (as is suspected with HIV/AIDS, which genetic analyses suggest
probably originally emerged from great apes through contact during hunting or butchering),
and zoonotic disease emergence events are increasing.[3–5] Globally, more than 1 billion
infections and 1 million deaths annually are attributable to zoonoses, and vector-borne
diseases such as malaria, dengue, and tick-borne infections result in additional health and
socioeconomic burdens.[6] Despite both endemic and emerging disease risks, upstream
actions remain limited. For example, sentinel surveillance is generally underused, and when
it does occur, its utility may be inhibited by poor between-agency coordination. Between
2004 and 2012, funding for West Nile virus surveillance decreased by 61% in the United
States, with an associated decline in surveillance capacities for West Nile and other
arboviruses.[7] Examples of broad public health topics with a One Health scope are
presented below.
Environmental determinants of disease risk: Changes in climate and other environmental
conditions may permit species to expand their range and/or become established in new
areas if introduced via trade or transit, as with the introduction and establishment of West
Nile virus in the United States in 1999 and subsequent reports of the presence of the virus
in all of the continental states.[7,8] Similarly, while historically most cases of Chagas disease
documented in the country have been thought to be imported, recent detection of
Trypanosoma cruzi infections in Texas suggests that autochthonous transmission may be
underreported in at least some southern states.[9] Tick-borne disease is increasingly
recognized as a growing public health threat in the United States, with a quadrupling
incidence of tick-borne ehrlichiosis since 2000 and a steady expansion in the number of
counties facing high rates of Lyme disease since 1993.[10,11] Although ecological
determinants may play an important role in shaping the range of disease vectors (e.g., via
climate, vegetation, soil, and other conditions that influence habitat suitability), attention to
these dynamics with respect to current and potential future diseases remains limited even
as wide-scale anthropogenic changes are rapidly occurring, fundamentally altering
ecosystems and facilitating changing contact with other species in ways that may increase
risk.[6,12,13] Socioeconomic determinants may reduce or increase environmental exposure
risks, as seen with Chagas infections associated with poor housing conditions; domestic
dogs may also serve as an intermediate host facilitating spread of disease to humans.[9]
Zoonotic and vector-borne disease risks: The United States has experienced both acute and
sustained public health challenges from zoonotic and vector-borne diseases. As of January
2017, 728 human cases of hantavirus pulmonary syndrome had been diagnosed in the
United States, traced to exposures in 36 states since the first detection of the rodent-borne
disease in 1993; 36% of these cases were fatal.[14] Cases of hantavirus pulmonary
syndrome have also occurred elsewhere in the Americas, with large outbreaks typically
being linked to changes in environmental factors (e.g., land use changes, unusual weather).
[14] Leading drivers of emerging zoonotic diseases include rapid international trade and
travel, land conversion, changes in agricultural production systems without sufficient
biosecurity, climate change, and more. Risk assessment and mitigation around these drivers
are often not adequately emphasized in public health activities, resulting in reactive
approaches.[6,15]
For example, the 2003 introduction of monkeypox into the United States resulted from
importation of infected African rodents that transmitted the infection to pet prairie dogs,
which then transmitted it to human pet owners and veterinary care providers.[16] While
the import of African rodents was subsequently banned by the Centers for Disease Control
and Prevention (CDC), limited pathogen screening and the lack of a consistent risk
assessment framework for wildlife trade in the United States, along with continued illegal
wildlife smuggling, represent a continued risk to public health and pose a threat to the
conservation of biodiversity.[17,18] The U.S. Government Accountability Office has
highlighted the disease risks of live animal importation, including fragmented authority and
resulting gaps among federal agencies in protecting public health against risks from legal
and illegal animal trade.[19]
Other settings and practices may also present heightened zoonotic disease exposure risks.
More than 200 outbreaks associated with animal contact in public settings (e.g., petting
zoos, agricultural fairs) were reported to the CDC between 1996 and 2012; infections
ranged from enteric disease to rabies virus.[20] A recent review notes that prevalence
studies at this interface remain limited and that some studies have revealed low rates of
compliance with hand-washing practices in these settings.[21] Veterinary public health
guidelines are available to help mitigate such risks and promote the emotional and
educational benefits that such contact can offer, but awareness is needed to promote their
adoption.

Antimicrobial resistance: Antimicrobials can provide critical benefits for sick humans and
animals, but their use also can select for and help spread antimicrobial resistance. A global
epidemic of resistance now poses a major challenge to our ability to treat infections
throughout the world, including in the United States. Antimicrobial use in general is a driver
of resistance; unnecessary or imprudent use can further hasten the spread of resistance.
While improper human clinical use is an important source of resistance development, use in
food production and the food chain can also play a role; resistance to the medically
important antibiotic colistin was seen in humans after its use as a growth promoter for pig
production in China.[22] Upwards of 80% of all antimicrobials used in the United States are
employed for animal agriculture; up to an estimated 90% are excreted into manure, with the
potential for widespread dispersion into the environment if proper waste management
practices are not in place. Thus, judicious use is required in human clinical medicine as well
as in the veterinary medicine and agriculture sectors.[22,23] Antimicrobial resistance (as
well as other infectious diseases in animals) can also impose high costs and livestock losses
in agricultural production, with potential implications for international trade, and may
threaten food security.[24]
Non-zoonotic diseases in animals: Ecosystem degradation and effects on species
composition may affect services naturally provided by “healthy” ecosystems (e.g.,
pollination, clean water provision, protection against erosion), many of which benefit public
health.[13] Even non-zoonotic diseases in wildlife may threaten public health. For example,
potential loss of agricultural pollination and pest control benefits provided by bats in North
America (which are threatened by the fungal disease white nose syndrome) is projected at
$3.7 billion to $53 billion per year, thereby potentially threatening food security and
changing vector abundance.[25]
Noncommunicable diseases: One Health can also aid in improving epidemiological
understanding of noncommunicable diseases. Most directly, comparative medicine offers a
long history of benefits to humans through development of therapeutics and scientific
discoveries via animal models. Given technological advances, controversies regarding
animal use, and sometimes inconsistent animal welfare policies in research settings, a shift
in attention is needed toward advancing human and animal health through translational
research, promoting adherence to best practices and standards, and pursuing possible
alternatives. Signals for new or future One Health issues may be found by monitoring
surveillance aspects of comparative medicine, in particular assessing multiple species within
specific ecosystems for signs that suggest progressing resource limitations, new infections,
or environmental toxicity. For example, genetic, lifestyle, and environmental risk factors for
cancers in humans are highly resource and time intensive to elucidate; parallel studies in
canines (e.g., the Golden Retriever Lifetime Study) may more rapidly inform cancer
prevention and targeting in humans.[26] Exposures related to animals that also may be
mediated via environmental media (e.g., allergens, endotoxins, microbial communities) have
the potential for both beneficial and detrimental chronic disease effects (e.g., allergic
asthma and other respiratory diseases).[13]
The human-animal bond offers mental and emotional health benefits, and an increasing
body of research points to possible associations between pet ownership and cardiovascular
disease risk reduction, likely tied to increased physical activity levels.[27] As pets may serve
as vectors to infect people (and vice versa), risk reduction measures to promote safe and
healthy outdoor places for animals and people to recreate and engage in physical activity
may be important in facilitating healthy lifestyles.
One Health may also help elucidate toxin exposures at the human-animal-environment
interface. For example, reduced eagle eggshell thickness caused by the pesticide dichlorodiphenyl-trichloroethane (DDT) was an early warning sign of risks to human health from
persistent organic pollutant exposures. Some communities may be disproportionately at
risk, including rural subsistence communities dependent on wildlife for food security, which
potentially face heightened risks of exposure to pathogens and/or pollutants (e.g., heavy
metals). A 2008 study conducted by the CDC detected heightened blood lead levels among
hunters in North Dakota consuming wild game shot with lead bullets.[28] Other community
members may also be exposed to lead through distribution of venison at food pantries given
its importance as a protein source in that state.[28]
Moving from a reactive, typically resource-intensive approach to prevention and
preparedness through One Health is thought to be highly cost effective by avoiding or
reducing disease burdens, financial costs, and societal disruptions resulting from public
health emergencies such as emerging infectious diseases and foodborne illnesses in the
United States and abroad. Reactive approaches to disease threats at the human-animalenvironment interface have resulted in high financial costs in addition to immediate and
long-term public health burdens and wider societal effects, including losses of more than
$30 billion globally from severe acute respiratory syndrome (SARS) (2003), $10 million in
the United States from bovine spongiform encephalopathy (2003–2007), and $400 million
in the United States from West Nile virus.[29]

Implementation of One Health still remains limited on the ground, facing ongoing barriers.
Professional segregation and data separation in the animal and human health communities
and evidence gaps that limit understanding of the relevance of animal and environmental
health indicators to human health are thought to contribute to limited uptake of sentinel
surveillance approaches.[30] Similarly, the need for a One Health approach has been
demonstrated for the generally weak risk assessments and regulation of the possible
environmental spread and persistence of substances (pharmaceuticals including
antimicrobials, chemicals, pesticides, etc.) and the resulting potential short-term and longer
term effects on human health and the environment.[13,31] Understanding the possible
public health consequences of different use and waste management practices through
integrated health impact assessments can help inform risk mitigation.
Partners involved in Rwanda’s One Health strategic plan address challenges stemming from
competition for resources, power and organizational structures, and lack of training, and
they have identified a need for sustained government funding commitments to enable
coordinated policies, evaluations, and infrastructure based on problem sets rather than
sectoral mandates.[32] In 2010, the Stone Mountain Meeting on Operationalizing One
Health articulated specific activities needed to advance One Health through culture
change, increased visibility, political will/ financial support, and optimal coordination efforts.
These activities include training and capacity building, proofs of concept and business plans
to generate evidence and a rationale for adoption, country needs assessments for One
Health programs, and global networks and information clearinghouses to share information
and lessons learned.[33] The American Veterinary Medicine Association and the One
Health Commission have reinforced the public health benefits for the United States of a
One Health approach. According to the Council on Education for Public Health’s 2016
revision of its accreditation criteria for schools of public health and public health programs,
students must be able to “[e]xplain an ecological perspective on the connections among
human health, animal health and ecosystem health (eg, One Health)” as a foundational
knowledge requirement. The need for a more robust One Health policy is especially urgent
given that many disease drivers occur outside of the direct public health sector,
necessitating full engagement of other sectors to form synergies and solutions. This aligns
with the United Nations Sustainable Development Goals, which demonstrate the
interrelationships among health, environment, and social determinants and encourage
partnerships to achieve the 17 global goals.
Evidence-Based Strategies to Address the Problem
At a global level, examples include the tripartite agreement signed by the World Health
Organization (WHO), the Food and Agriculture Organization, and the World Organisation
for Animal Health to address threats at the human-animal-ecosystem interface, with a focus
on antimicrobial resistance, rabies, and zoonotic influenza, and the resolutions of the United
Nations Convention on Biological Diversity acknowledging the value of One Health.[34,35]
As part of WHO’s post-Ebola efforts to strengthen preparedness capacity, a One Health
approach is being promoted in multisectoral national action planning for health security.
The Sendai Framework for Disaster Risk Reduction 2015–2030 recognizes biological
hazards under its scope, creating momentum for upstream prevention to avoid health
emergencies.
In the United States, several government agencies have acted to implement One Health in
their operations, including through the CDC’s One Health Office, the U.S. Department of
Agriculture’s One Health Coordination Center, the National Park Service’s One Health
Initiative, and the National Oceanic and Atmospheric Administration. One Health
approaches are already applied for some diseases, perhaps most fully in domestic animal
and wildlife vaccination for rabies control to prevent human cases.[36,37] Many
stakeholders contribute to successful rabies prevention, detection, and control activities in
the United States, including pet owners, veterinarians in private practice, vaccine
producers, state wildlife authorities, public health officials, medical care providers, and
diagnostic laboratories. While rabies is responsible for an estimated 50,000 human cases
globally each year, the United States sees on average only one to three human cases.
Several professional organizations in the United States have also endorsed One Health. The
American Veterinary Medical Association (AVMA) has approved position statements
directly supporting One Health in recognition of the role of veterinarians in protecting and
advancing human, public, and environmental health, including through disease reporting to
local, state, and federal authorities.[38,39] The AVMA is a partner in the Healthy People
Consortium, part of the U.S. Department of Health and Human Services Healthy People
2020 initiative.
Several regulatory and nonregulatory actions in the United States based on a One Health
approach have proven effective. For example, an analysis of the U.S. Food and Drug
Administration’s ban on the sale of small turtles showed that the ban prevented an
estimated 100,000 cases of associated salmonellosis among children yearly between 1976

and 1980.[40] Regulations remain fragmented and/or unenforced, however, and the
persistence of this public health threat has reinforced One Health’s relevance. Between
2006 and 2014, the CDC documented 15 multistate Salmonella outbreaks from contact
with small turtles despite the ban.[41] In addition, a 2011 analysis of state laws related to
keeping of reptiles and amphibians in day-care centers suggested inadequate regulations to
protect children, a population at heightened risk for severe outcomes of infection with
reptile- and amphibian-associated salmonellosis (RAAS) (for example, half of the centers did
not require hand washing after handling of animals).[42] The true incidence of RAAS is
thought to be systematically underreported.
Recent action on antimicrobial use in the United States also suggests the merits of taking a
One Health approach. In 2015, the White House called for One Health surveillance efforts
in its National Action Plan for Combating Antibiotic-Resistant Bacteria, noting the potential
for resistance in humans, animals, and the environment. The same year, the Council on State
and Territorial Epidemiologists (CSTE) released a position statement on antimicrobial
stewardship that requested taking a One Health approach with improved oversight and
judicious use in human and veterinary medicine as well as agriculture. CSTE recommended
the promotion of multidisciplinary stewardship programs and the provision of educational
resources to inform and reduce use by practitioners, food producers, and the public. In
2017, the U.S. Food and Drug Administration released a regulatory update for on-farm
antibiotic administration under its Strategy on Antimicrobial Resistance, aiming to phase
out medically-important antibiotics in animal production and shift oversight of therapeutic
use to veterinarians.
To address variant influenzas and other zoonotic disease risks, the CDC has launched the
Public Health Youth Agriculture Education Program jointly with the U.S. Department of
Agriculture and CSTE to help educate young people—particularly those involved in 4H and
Future Farmers of America—about risk prevention and mitigation. The program works
closely with state health departments and local agricultural groups.[43] Similarly, the
National Association of State Public Health Veterinarians compendia, including the rabies
compendia, are a clear demonstration of how One Health collaborations can be successful
in approaching a problem. Each compendium group is made up of a diverse group of
representatives so as to capture different perspectives and reflect on the multisectoral
nature of challenges and opportunities. The guidance provided serves as an authoritative
framework; in some cases, the language in the compendia has even been absorbed into
jurisdictions’ regulations or laws.[37]
Sentinel surveillance can provide an “early warning” benefit to public health. Such
surveillance has been employed to monitor a range of public health threats, including West
Nile virus in crows (which are highly susceptible to infections), mosquitos, and equids to
determine human exposure risks[7]; cyanotoxin exposures in animals from harmful algal
blooms[44]; and hunter surveillance for wildlife deaths that may precede human cases of
Ebola virus in Central Africa.[13] Pathogens discovered in other species may offer
information about potential human diseases. For example, while Zika virus did not gain
global attention until 2015, it was first detected in monkeys in Uganda in 1947. To promote
early detection of novel diseases, the United States Agency for International Development’s
Emerging Pandemic Threats PREDICT-2 project includes coordinated pathogen and
behavioral risk surveillance for viral circulation in humans and wildlife in 31 countries that
are “hot spots” for emerging diseases to improve understanding of viral circulation among
animals and humans and the factors driving spillover risks. Coordinated surveillance and
communication between PREDICT country partners have led to faster deployment of
multisectoral investigation teams (e.g., from human health, veterinary services, wildlife, and
environment departments) and mobilization of response efforts.[45] Data from satellite
monitoring may also have value for public health; for example, prediction of rainfall patterns
can inform Rift Valley fever risks in certain regions, which may allow for preventative
vaccination campaigns in livestock.[46]
The high health, financial, and societal disruption costs from reactionary approaches to
public health emergencies can potentially be reduced or prevented through One Health
approaches that advance prevention and preparedness. An analysis of a One Health
approach emphasizing pandemic risk mitigation via strengthening of human health and
veterinary service capacity projected a high return on investment through cost avoidance,
with estimates upwards of $30 billion in benefits per year relative to business-as-usual
approaches.[29] Including public health effects and their anticipated economic
consequences in cost-benefit analyses in other sectors (e.g., the environment and animal
health practices) may provide more complete information for decision making. In addition,
efficiency gains might be seen from coordinated activities (e.g., transport, laboratories) in
instances in which resource sharing can occur.[29] The overall economic argument serves as
a strong motivator for investments in global health security to improve prevention,
detection, and response capacity.
Opposing Arguments/Evidence

Funding and the political willpower for granting it are currently largely mobilized around
disease emergencies. It is much more difficult to build support for primary prevention of a
problem (disease emergence, toxin exposures, foodborne illnesses, etc.) without being able
to point to concrete evidence that a future emergency will, in fact, occur. Similarly, even
with greater predictive capacities, it is unlikely that One Health approaches can prevent all
public health threats on the horizon; single-sector efforts will still play an important role in
responding to them. Yet, the high costs of health emergencies and the much lower costs of
disease prevention suggest the value of risk reduction or at least early warning to avoid or
reduce potential public health and economic damage.[24,29]
Recent reviews have noted the overall limited evidence base for One Health–driven
outcomes.[47] The scope of One Health issues, the varying relevance of sectors by
situation, and the lack of prescriptive approaches make consistent implementation and
evaluation strategies challenging. In addition, there is not a widely accepted strategy for
determining instances in which One Health applications can be value-added; however, they
are unlikely to be needed, for example, when a clear effective, affordable, and widely used
strategy for disease control can be implemented by a single sector without negative
implications for other sectors. Enabling cross-disciplinary collaborations may also require
resources up front or on a continual basis. Depending on the topic, certain sectors may see
greater benefits (whether immediate or long term) than others from such collaborations.
Bureaucratic challenges present significant barriers to concrete and sustained
implementation of One Health. Authority across public agencies is often fragmented, state
and federal jurisdictions may be unclear, and leaders of one agency may perceive
cooperation with another public agency to undercut their ability to “win” more resources in
what is seen as a zero-sum struggle for limited public resources. Entrenched structures and
processes are not easily overcome; incentives for disciplines to work together remain
limited, and there may be a lack of political buy-in without perceived value of the relevance
of other disciplines to their work.[48] One Health is intended not to replace or diminish the
importance of specific disciplines but, rather, to bring together information from different
disciplines to anticipate and address relevant issues more effectively through inclusion of
their input. There may also be disincentives in terms of externalities from other sectors. For
example, nontherapeutic use of antimicrobials (e.g., for growth promotion) may have
financially profited feed manufacturers, animal producers, and the pharmaceutical industry;
however, it may impose longer term public health risks via its contribution to the emergence
and spread of antimicrobial resistance.
Related terms have recently gained traction in human medical and ecological communities
(Planetary Health and EcoHealth, respectively). While the terms may have some nuanced
differences, they share common goals. One Health promotes inclusivity by acknowledging
human, animal, and environmental components. While infectious diseases were the main
starting point for One Health efforts and have frequently involved veterinary public health
experts, opportunities for wider applications, including expanding environmental
components (e.g., ecotoxicology, land use changes, and climate change) and addressing food
and nutrition security threats, are well articulated.[49,50] Not all public health issues
warrant a One Health approach; entry points for its value-added application depend on the
specific topic and context. However, the relevance of sectors is not always readily
determined. Associations may be missed without including inputs from animal and
environment sectors in public health risk assessments.
Alternative Strategies
The current, highly reactive approach to public health emergencies with environmental or
animal determinants relies on effective response. Funding mobilization for Ebola virus in
West Africa (2014) and the Zika epidemic in the Americas (2016) proved challenging, with
federal emergency response requiring funding approval from Congress and reallocation of
funds for Ebola virus recovery to Zika virus response.[51] Trace-back to the source of
epidemics often remains limited and highly resource intensive, resulting in missed
opportunities for prevention of future outbreaks (e.g., as seen with foodborne disease
outbreaks). This ad hoc strategy leaves public health authorities unprepared for future
epidemics of known and novel diseases and represents an inefficient use of already-limited
public health resources.
Action Steps
APHA recommends that:
1. Federal, state, and local public health departments communicate and collaborate with
agricultural, entomological, veterinary, and environmental authorities and other relevant
partners and experts (e.g., universities) in both routine and emergency situations,
potentially through the use of data-sharing systems, routine meetings, working groups,
and communication channels with relevant networks (e.g., local veterinarians), to build

capacity and facilitate interagency and interdisciplinary coordination and sharing of
expertise, including in joint planning, surveillance, and analysis exercises to prevent,
detect, respond to, and recover from outbreaks and other health emergencies.
2. Regulatory agencies conduct integrated human, animal, and environmental health impact
assessments to explore short-and long-term public health effects and externalities in
decision making (e.g., veterinary drug licensing, wildlife trade policies, land planning),
paired with economic analyses to inform budgeting processes. These analyses should
include potential avoided costs to other sectors (e.g., trade, tourism) through preventive
or management strategies that mitigate or control disease risks (e.g., via animal
vaccination, biosecurity measures, and regulations).
3. Public health authorities employ tools to monitor and detect changing risks to human,
animal, and environmental health, including via use of geographic information systems for
mapping species and/or pathogen distributions, sentinel surveillance systems, and
remote sensing (e.g., of climate and weather, vegetation), as a means of tracking and,
ideally, predicting disease risks to inform effective prevention, preparedness, and
response measures (including use of existing information that, to date, is not routinely
employed for public health purposes but may support states in risk modeling,
assessments, and prioritization that incorporate knowledge from multiple disciplines).
4. Public health schools and programs provide training opportunities for interdisciplinary
understanding and collaboration on human health, animal health, and ecosystem health
by offering projects or courses with faculty or students from other relevant fields (e.g.,
veterinary medicine, ecology).
5. Public health employers provide access to interdisciplinary training opportunities with
veterinary and environment experts as part of professional development and continuing
education activities.
6. Public health authorities partner with stakeholders in both the public and private sectors
to develop solutions to promote human, animal, and environmental health. Biosecurity
and waste management, judicious use of antimicrobials, surveillance and reporting, and
consumer awareness represent key needs that could benefit from these partnerships,
including through voluntary reporting and changes in industry standards. Particularly
relevant sectors include agricultural production, extractive industries, pharmaceutical
and chemical production and marketing, and trade and travel, as well as the public sector
(e.g., in reporting of unusual animal die-offs that could signal human disease risks).
7. Public health authorities and technical organizations share findings, consider lessons
learned, and identify ways to operationalize One Health via events and initiatives during
National Public Health Week, international One Health Day (November 3), the
International Day for Disaster Risk Reduction, World Rabies Day, and/or other forums,
seeking collaborations with their veterinary and environment counterparts.
8. Public health funding agencies favor interdisciplinary projects and outputs to incentivize
collaboration on topics at the human-animal-environment interface, including through
joint agency requests for proposals.
9. Public health authorities engage relevant expert organizations (such as the National
Association of State Public Health Veterinarians) and coordinate with disaster risk
reduction managers to jointly promote evidence-based disease prevention and control
measures.
10. Public health authorities and technical organizations disseminate information to both
public health professionals and the general public about human-animal-environment
connections, including the links between ecosystem degradation and public health, such
as threats to food and water safety and security, the emergence and spread of zoonotic
and vector-borne diseases, the health consequences of natural and biological disasters,
ecotoxicology, and other critical and growing dangers to health.
References
1. Cook RA, Karesh WB, Osofsky SA. One World, One Health: building interdisciplinary
bridges to health in a globalized world. Available at:
http://www.oneworldonehealth.org/sept2004/owoh_sept04.html. Accessed January 2,
2018.
2. Centers for Disease Control and Prevention. One Health basics. Available
at:https://www.cdc.gov/onehealth/basics/index.html. Accessed January 2, 2018.
3. Woolhouse MEJ, Gowtage-Sequeria S. Host range and emerging and reemerging
pathogens. Emerg
Infect Dis. 2005;11:1842–1847.

4. Jones KE, Patel NG, Levy M, et al. Global trends in emerging infectious diseases. Nature.
2008;451:990–993.
5. Faria NR, Rambaut A, Suchard MA, et al. HIV epidemiology: the early spread and
epidemic ignition of HIV-1 in human populations. Science. 2014;346:56–61.
6. Karesh WB, Dobson A, Lloyd-Smith JO, et al. Ecology of zoonoses: natural and unnatural
histories. Lancet. 2012;380:1936–1945.
7. Hadler JL, Patel D, Nasci RS, et al. Assessment of arbovirus surveillance 13 years after
introduction of West Nile virus, United States. Emerg Infect Dis. 2015;21:1159–1166.
8. Petersen LR, Brault AC, Nasci RS. West Nile virus: review of the literature. JAMA.
2013;310:308–315.
9. Garcia MN, Aguillar D, Gorchakov R, et al. Evidence of autochthonous Chagas disease in
southeastern Texas. Am J Trop Med Hyg. 2015;92:325–330.
10. Heitman KN, Dahlgren FS, Drexler NA, Massung RF, Behrevesh CB. Increasing incidence
of ehrlichiosis in the United States: a summary of national surveillance of Ehrlichia
chaffeensis and Ehrlichia ewingii infections in the United States, 2008–2012. Am J Trop
Med Hyg. 2016;94:52–60.
11. Kugeler KJ, Farley GM, Forrester JD, Mead P. Geographic distribution and expansion of
human Lyme disease, United States. Emerg Infect Dis. 2015;21:1455–1457.
12. Whitmee S, Haines A, Beyrer C, et al. Safeguarding human health in the Anthropocene
epoch: report of the Rockefeller Foundation-Lancet Commission on Planetary Health.
Lancet. 2015;386:1973–2028.
13. Connecting Global Priorities: Biodiversity and Human Health—A State of Knowledge
Review. Geneva, Switzerland: World Health Organization; 2015.
14. Centers for Disease Control and Prevention. Reported cases of hantavirus infection.
Available at: https://www.cdc.gov/hantavirus/surveillance/index.html. Accessed January 2,
2018.
15. Smolinski MS, Hamburg MA, Lederberg J. Microbial Threats to Health: Emergence,
Detection, and Response. Washington, DC: National Academies Press; 2003.
16. Centers for Disease Control and Prevention. Multistate outbreak of monkeypox—
Illinois, Indiana, and Wisconsin. MMWR Morb Mortal Wkly Rep. 2003;52:537–540.
17. Smith KF, Behrens M, Schloegel LM, Marano N, Burgiel S, Daszak P. Reducing the risks of
the wildlife trade. Science. 2009;34:594–595.
18. Smith KM, Anthony SJ, Switzer WM, et al. Zoonotic viruses associated with illegally
imported wildlife products. PLoS One. 2012;7:e29505.
19. U.S. Government Accountability Office. Live animal imports: agencies need better
collaboration to reduce the risk of animal related diseases. Available at:
http://www.gao.gov/new.items/d119.pdf. Accessed January 2, 2018.
20. National Association of State Public Health Veterinarians Animal Contact Compendium
Committee. Compendium of measures to prevent disease associated with animals in public
settings. J Am Vet Med Assoc. 2013;243:1270–1288.
21. Conrad C-C, Stanford K, Narvaez-Bravo C, Callaway T, McAllister T. Farm fairs and
petting zoos: a review of animal contact as a source of zoonotic enteric disease. Foodborne
Pathog Dis. 2017;14:59–73.
22. O’Neill J. Antimicrobials in agriculture and the environment: reducing unnecessary use
and waste. Available at: https://amrreview.org/sites/default/files/Antimicrobials%20in%20agriculture%20and%20the%20environment%20%20Reducing%20unnecessary%20use%20and%20waste.pdf. The Review on Antimicrobial
Resistance. Accessed January 2, 2018.
23. Van Boeckel TP, Brower C, Gilbert M, et al. Global trends in antimicrobial use in food
animals. Proc Natl Acad Sci U S A. 2015;112:5649–5654.
24. Drug-Resistant Infections: A Threat to Our Economic Future. Washington, DC: World
Bank; 2017.

25. Boyles JG, Cryan PM, McCracken GF, Kunz TH. Economic importance of bats in
agriculture. Science. 2011;332:41–42.
26. Guy MK, Page RL, Jensen WA, et al. The Golden Retriever Lifetime Study: establishing
an observational cohort study with translational relevance for human health. Phil Trans R
Soc B. 2015;370:1673.
27. Levine GN, Allen K, Braun LT, et al. Pet ownership and cardiovascular risk: a scientific
statement from the American Heart Association. Circulation. 2013;127:2353–2363.
28. Iqbal S. Epi-Aid Trip Report: Assessment of Human Health Risk from Consumption of
Wild Game Meat with Possible Lead Contamination among the Residents of the State of
North Dakota. Atlanta, GA: Centers for Disease Control and Prevention; 2008.
29. People, Pathogens and Our Planet, Volume 2: The Economics of One Health.
Washington, DC: World Bank; 2012.
30. Rabinowitz P, Scotch M, Conti L. Human and animal sentinels for shared health risks. Vet
Ital. 2009;45:23–24.
31. Margalida A, Bogliani G, Bowden CGR, et al. One Health approach to use of veterinary
pharmaceuticals. Science. 2014;346:1296–1298.
32. Nyatanyi T, Wilkes M, McDermott H, et al. Implementing One Health as an integrated
approach to health in Rwanda. Available at: http://gh.bmj.com/content/2/1/e000121.
Accessed January 2, 2018.
33. Centers for Disease Control and Prevention. Operationalizing “One Health”: a policy
perspective—tacking stock and shaping an implementation roadmap. Available at:
https://www.cdc.gov/onehealth/pdf/atlanta/meeting-overview.pdf. Accessed January 2,
2018.
34. World Health Organization, Food and Agriculture Organization, and World
Organisation for Animal Health. Sharing responsibilities and coordinating global activities
to address health risks at the animal-human-ecosystems interfaces—a tripartite concept
note. Available at: http://www.who.int/foodsafety/zoonoses/final_concept_note_Hanoi.pdf.
Accessed January 2, 2018.
35. Convention on Biological Diversity. Biodiversity and human health. Available at:
https://www.cbd.int/health/cop-13-dec-06-en.pdf. Accessed January 2, 2018.
36. Slate D, Rupprecht CE, Rooney JA, Donovan D, Lein DH, Chipman RB. Status of oral
rabies vaccination in wild carnivores in the United States. Virus Res. 2005;111:68–76.
37. National Association of State Public Health Veterinarians. Compendium of animal rabies
prevention and control. Available at:
http://www.nasphv.org/Documents/NASPHVRabiesCompendium.pdf. Accessed January 2,
2018.
38. American Veterinary Medicine Association. Joint AVMA-FVE-CVMA statement on the
essential role of veterinarians in protecting animal, human, public, and environmental
health: a global public good. Available at: https://www.avma.org/KB/Policies/Pages/JointStatement-Global-Public-Good.aspx. Accessed January 2, 2018.
39. Wohl JS, Nusbaum KE. Public health roles for small animal practitioners. J Am Vet Med
Assoc. 2007;230:494–500.
40. Cohen ML, Potter M, Pollard R, Feldman RA. Turtle-associated salmonellosis in the
United States: effect of public health action, 1970 to 1976. JAMA. 1980;243:1247–1249.
41. Bosch S, Tauxe R, Barton-Behravesh C. Turtle-associated salmonellosis, United States,
2006–2014. Emerg Infect Dis. 2016;22:1149–1155.
42. Vora N, Smith KM, Machalaba CC, Karesh WB. Reptile- and amphibian-associated
salmonellosis in childcare centers, United States. Emerg Infect Dis. 2012;18:2092–2094.
43. Centers for Disease Control and Prevention. Public Health Youth Agriculture Education
Program. Available at: https://www.cdc.gov/flu/swineflu/youth-agriculture-educationprogram.htm. Accessed January 2, 2018.
44. Backer LC, Miller M. Sentinel animals in a One Health approach to harmful
cyanobacterial and algal blooms. Vet Sci. 2016;3:2.

45. EcoHealth Alliance. One Health in action. Available at:
https://www.ecohealthalliance.org/program/one-health-action. Accessed January 2, 2018.
46. Centers for Disease Control and Prevention. The Story of the Rift Valley fever virus
vaccine. Available at: https://www.cdc.gov/onehealth/in-action/rvf-vaccine.html. Accessed
January 2, 2018.
47. Häsler B, Cornelsen L, Bennani H, Rushton J. A review of the metrics for One
Health benefits. Rev Sci Technol. 2014;33:453–464.
48. Brahmbhatt M, Jonas O. International cooperative responses to pandemic threats: a
critical analysis. Available at: https://www.brown.edu/initiatives/journal-worldaffairs/sites/brown.edu.initiatives.journal-worldaffairs/files/private/articles/Brahmbhatt%20and%20Jonas.pdf. Accessed January 2, 2018.
49. Nabarro D, Wannous C. The potential contribution of livestock to food and nutrition
security: the application of the One Health approach in livestock policy and practice. Rev Sci
Technol. 2014;33:475–485.
50. Bartlett M, Bouley TA. Need for enhanced environmental representation in the
implementation of One Health. EcoHealth. 2015;12:212–219.
51. Gostin LO, Hodge JG. Is the United States prepared for a major Zika virus outbreak?
JAMA. 2016;315:2395–2396.

2018 © American Public Health Association

