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The Dynamic Drivers of Disease in Africa Consortium
The Dynamic Drivers of Disease in Africa Consortium is an international, multidisciplinary research
programme. Since 2012 it has explored the relationships between ecosystems, zoonoses, health and
wellbeing, focusing on four emerging or re-emerging zoonotic diseases in four diverse African
ecosystems: henipavirus infection in Ghana, Rift Valley fever in Kenya, Lassa fever in Sierra Leone, and
trypanosomiasis in Zambia and Zimbabwe. Its innovative, holistic approach has married the natural and
social sciences to build an evidence base which is now informing global and national policy seeking
effective, integrated One Health approaches to control and check disease outbreaks.
The partners in the Consortium are:
 The ESRC STEPS Centre (IDS/University of Sussex), UK (leading)
 Institute of Zoology, UK
 Lancaster University, UK
 University of Cambridge, UK
 University College London, UK
 University of Edinburgh, UK
 University of Southampton, UK
 University of Ghana, Ghana
 Wildlife Division of the Forestry Commission, Ghana
 International Livestock Research Institute, Kenya
 Kenya Medical Research Institute, Kenya
 University of Nairobi, Kenya
 Kenema Government Hospital, Sierra Leone
 Njala University, Sierra Leone
 Ministry of Fisheries and Livestock Development, Zambia
 University of Zambia, Zambia
 Ministry of Agriculture, Mechanisation and Irrigation Development, Zimbabwe
 University of Zimbabwe, Zimbabwe
 Stockholm Resilience Centre, Sweden
 Tulane University, USA
The Consortium is funded with support from the Ecosystem Services for Poverty Alleviation (ESPA)
programme. ESPA is a global development research programme funded by the UK Government,
supported by the Natural Environment Research Council, Department for International Development
and the Economic and Social Research Council. ESPA aims to provide new world-class research evidence
demonstrating how ecosystem services can reduce poverty and enhance wellbeing for the world’s poor.
The Zoological Society of London
Founded in 1826, the Zoological Society of London (ZSL) is an international scientific, conservation and
educational charity whose mission is to promote and achieve the worldwide conservation of animals
and their habitats.
The Royal Society
The Royal Society, the UK’s academy of science, is a self-governing Fellowship of many of the world’s
most distinguished scientists drawn from all areas of science, engineering and medicine. The Society’s
fundamental purpose, reflected in its founding Charters of the 1660s, is to recognise, promote and
support excellence in science and to encourage the development and use science for the benefit of
humanity.
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One Health for the Real World:
zoonoses, ecosystems and wellbeing
An international symposium organised in partnership with the Dynamic Drivers of Disease
in Africa Consortium
‘Healthy ecosystems, healthy people’
Ecosystems provide services that maintain and improve human wellbeing, such as food provisioning and
disease regulation. However, they can also generate ‘disservices’, such as reservoirs for new, ‘emerging’
infectious disease from wildlife. Healthy ecosystems and healthy people go together, yet the precise
relationships between these remain poorly understood. Understanding the interactions between
ecosystem change, disease regulation and human wellbeing is an interdisciplinary challenge which the
scientific community is only beginning to address. In policy terms, One Health and Ecohealth are
converging approaches resting on the shared principle that the health of humans, animals and
ecosystems are interdependent. There is, however, little integration in understanding the relationships
between these sectors. Too often research is divided between those who focus on environmental
change and ecosystem services; those who address socio-economic, poverty and wellbeing issues; and
those who consider health and disease. This leads to fragmented understandings and inadequate
responses.
This symposium will bring together leading experts from different fields to:
 Present new interdisciplinary frameworks for a real-world One Health approach.
 Highlight evidence from field-based settings in Africa and beyond.
 Debate implications for policy and practice.
The One Health for the Real World symposium is being organised by the Dynamic Drivers of Disease in
Africa Consortium (www.driversofdisease.org) in partnership with ZSL and the Royal Society. The
Dynamic Drivers of Disease in Africa Consortium is a multidisciplinary research programme funded by
Ecosystem Services for Poverty Alleviation (www.espa.ac.uk).
Members of the organising committee include Professor Andrew Cunningham (Institute of Zoology),
Professor James Wood (University of Cambridge), Professor Melissa Leach (Institute of Development
Studies) and Professor Ian Scoones (Institute of Development Studies).

ONE HEALTH FOR THE REAL WORLD: ZOONOSES, ECOSYSTEMS AND WELLBEING
17 MARCH 2016
09.00

REGISTRATION OPENS

SESSION I:

Chair: Professor Melissa Leach, Director, Institute of Development Studies

09.30

Welcoming remarks

09.45

Keynote: Professor Jeremy Farrar, Director, Wellcome Trust
Our Planet, Our Health

10.15

TEA/COFFEE

10.45

Panel Discussion 1: Dynamic Drivers of Disease in Africa – case studies

The Dynamic Drivers of Disease in Africa Consortium has tracked the relationships between people
and wellbeing, ecosystem change and zoonotic disease in a diversity of African settings. This panel
will present the findings of these case studies, illustrating their novel, interdisciplinary approaches
in action, and drawing out comparative reflections on the opportunities and challenges of
grounded, real-world One Health analysis.
Contributors
Dr Bernard Bett, International Livestock Research Institute
Changes in the risk of selected mosquito-borne diseases in livestock and people as a
consequence of introduction of irrigation schemes in an arid/semi-arid area in Kenya
We implemented a multidisciplinary study in the northeastern Kenya to investigate how irrigation
influences the risk of Rift Valley fever. We used an analytical study design that compared land
cover and land use changes, peoples’ knowledge and disease control practices, types of
mosquitoes present and their densities, and sero-prevalence of the virus in people and livestock in
irrigated and pastoral areas. Results show that there has been extensive degradation of habitats in
irrigated area and the diversity of animals has declined much faster here than in the pastoral area.
The resuts also show that irrigation supports the development of a large variety of mosquitoes
including the primary vectors of RVF that are often associated with prolonged precipitation and
flooding. The sero-prevalence of RVF virus was also higher in the irrigated area, though not
significantly different from that observed in the pastoral area. We recommend improved irrigation
technologies and better management of water (e.g. better drainage) to prevent vector-borne
zoonoses in addition to the standard RVF interventions.

Professor Vupenyu Dzingirai, CASS, University of Zimbabwe
Patches, tsetse fly and exposure in Northwest Zimbabwe
Until the 1990s, the Zambezi Valley - the area between Zambia and Zimbabwe, hosted Tsetse,
necessitating widespread quasi military campaigns to control it. Recently there have been, at
least in Zimbabwe’s part, incredible developments, uncontrolled human settlements and
agricultural (tobacco and cotton) expansion. Among other things, these ‘developments’ have left
patches of forests: places with a rich concentration of wildlife and forestry resources for frontier
people and livestock. What we don’t know, is whether these patches are the last outpost for
Tsetse. But equally, we do not know who among social groups have the greatest exposure to the
retreating tsetse, and why. Drawing from interdisciplinary work, we observe the existence of
patches, which as remaining resource areas lure migrants, herders, hunters and foragers.
Encounters with Tsetse occur in these deadly patches which, clearly, require targeted control.
Co-authors: William Shereni and Amon Murwira, University of Zimbabwe

Dr Martin Simuunza, University of Zambia
Tsetse, trypanosomiasis and communities in transition: investigations into health,
wellbeing and ecosystem change in the Luangwa Valley, Zambia
African trypanosomiasis is mainly tsetse-transmitted. It is a parasitic zoonotic disease affecting
humans, domestic livestock and wildlife. Distribution of tsetse flies is dependent on environment;
human African trypanosomiasis and animal African trypanosomiasis are also linked to the
environment, with land-use change being significant.
In the Luangwa Valley in eastern Zambia, it is believed that people have migrated down from the
plateau in the south into the Luangwa Valley over the last 50 years. The driver for this migration
has largely been due to soil degradation. Keeping of livestock has also increased amongst the
people who were already present, increasing the possible host population for trypanosomiasis.
No people tested positive for sleeping sickness during blood sampling, although occasional cases of
the disease are reported locally. Trypanosomes were found in 22% of cattle. An agent-based model
(ABM) for the study area suggests only two new host infections of zoonotic trypanosomes over a
six-month simulation.
Tsetse surveys have indicated a low density of tsetse distributed in the north west of the study site,
closest to the National Park. Land-use changes may affect the distribution of tsetse through
suitable habitat loss. Importantly, the likelihood of people coming into contact with tsetse may be
both increased through in-migration and settlement at the edge of intact bush and decreased for
people living in the centre of settled areas who may enter risk zones less frequently. Landscape
fragmentation hypotheses are highly relevant here, as is an ABM-type approach which can be used
to test such hypotheses.
Co-author: Dr Noreen Machila, University of Zambia

Dr Lina Moses, Director, Tulane University Lassa Fever Programme
Community livelihoods, land use, rodents and exposure to Lassa fever in Eastern, Sierra
Leone, West Africa
Lassa fever (LF) is a zoonosis endemic in West Africa. The disease has a spectrum of severity
ranging from fever and sore throat to hemorrhaging, organ failure and death. Lassa virus, the
etiological agent of LF, is maintained in its natural host, the Natal multimammate rat (Mastomys
natalensis). While M. natalensis is predominant in villages, there are fluctuations of rodent
abundance and virus prevalence tied into the agricultural cycle. The goal of our study was to
evaluate the impact of land-use variation on small mammal abundance, livelihoods, and increased
exposure to Mastomys species. We designed a two-year longitudinal study, with data collection at
key points in the agricultural cycle. Although the Ebola epidemic impeded fieldwork, we were able
to collect data from each time point.
As reported previously, M. natalensis abundance was highest in villages and surrounding gardens.
In more distal areas, M. natalensis was most abundant in rice swamps and recently cleared fields.
The peak of abundance in these areas coincided with the historical peak in LF. Community
members associated LF with a shrew (Crocidura spp.) commonly found in palm plantations. They
also distinguished village rodents as inedible pests and were more likely to consume rodents
collected in fields.

Professor Yaa Ntiamoa-Baidu, University of Ghana
The challenges of working on emerging infectious diseases in Africa
Large roosts of fruit bats occur near human habitation in many places in Ghana. However, bats are
known to be reservoirs of zoonotic pathogens, including henipaviruses that cause encephalitic
disease in humans with extremely high case fatality rates. We documented the distribution of fruit
bats in Ghana, investigated the extent of human-bat interactions in two rural and one urban
localities, and examined the risk of disease spillover. Ten species of fruit bats were recorded, with
Eidolon helvum and Epomophorus gambianus being the most abundant. The close proximity of bat
roosts to human dwellings, livelihood options and several social activities greatly facilitate
interactions between people and bats and escalate the risks of disease spillover.
Co-authors: Elaine T Lawson, Kofi Amponsah-Mensah, Richard Suu-ire, Fidelia Ohemeng, Jesse S
Ayivor (University of Ghana), Andrew A Cunningham (ZSL) and James L. N. Wood (University of
Cambridge)

12.15

Flash Talks 1
One-minute talks by poster presenters

12.45

LUNCH
Prince Albert Suite

SESSION II:
14.15

Chair: Professor James Wood, University of Cambridge
Panel Discussion 2: Integrating modelling for understanding zoonoses impacts

Many different modelling approaches are used in the study of zoonoses. Each one can provide
great insights into the diseases and how best to address them, but they are usually considered
alone as entirely separate approaches. We highlight a number of these with talks from leading
world experts in each one, from detailed mathematical models of transmission and control,
statistical ecology based approaches to spatial prediction of disease distribution, to more complex
agent based models and ‘systems dynamics based approaches. Synthesis of the different
approaches, where possible, may allow considerably greater progress to be made.
Contributors
Professor Peter M Atkinson, Lancaster University
Agent-based modelling as an integrative framework for One Health
Agent-based modeling (ABM) is presented as an integrative framework for linking (i) land surface
and ecosystem services changes as a result of environmental management decisions with (ii)
disease and, thus, poverty outcomes affecting local communities. The goal is to provide evidence
to support decisions that lead to win-wins (i.e., sustainable ecosystem services and reduced
poverty). We developed an ABM of a socio-ecological system in the Lwangwa Valley, Zambia
covering an ~80 km north-to-south by ~30 km east-to-west region, in which the context is decades
of northwards in-migration causing land use conversion and increased proximity to tsetse prone
areas and the South Lwangwa National Park (SLNP). This has reduced certain ecosystem services
and, potentially, increased the risk of cattle nagana and human sleeping sickness. We modeled, as
agents, 16,000 cattle, 3,000 people, and 11,000 domestic livestock, as well as tsetse fly agents and
wildlife more generally. The ABM approach allowed us to quantify the effects of potential land-use
changes on disease and, thus, poverty, and crucially to determine which sub-groups of the
population are most likely affected (e.g., indigenous v. migrants) because the model is individualbased. The challenges involved in ABM will be discussed.

Dr Bernard Bett, International Livestock Research Institute
Using a mathematical model to predict the impacts of Rift Valley fever in domestic animals
and people in a pastoral production system in Kenya
Rift Valley fever virus (RVFV) transmission dynamics in mosquitoes, livestock and people are
investigated using a simple compartmental model to better understand the processes involved and
relative health impacts. The model relates temporal changes in rainfall density with mosquito
population dynamics using appropriate probability distributions. Endemic RVFV transmission
occurs during the wet seasons but epidemics are realised when high populations of the vector are
attained following periods of prolonged rainfall. Most of the input parameters are obtained from
the literature while the force of infection in humans is estimated by fitting the final size equation
to historical data that were collated in the previous epidemics. The analyses suggest that
epidemics are best predicted by combining cumulative rainfall and the number of wet days as
predictors. Other outputs generated include infection patterns in livestock and people, and the
duration that livestock population would take to recover to pre-outbreak levels after an epidemic.
The effectiveness of alternative vaccination strategies are also predicted.

Professor Neil Ferguson, Imperial College London
MERS and Ebola: contrasts and parallels
This talk will review how epidemiological analysis and modelling can assist decision making during
emerging infectious outbreaks, focussing on recent work estimating epidemiological parameters
such as the case fatality ratio, incubation period, generation time and reproduction number for
MERS-CoV and Ebola. It will discuss the challenges of data access and sharing during outbreaks,
and of working with incomplete and often error-prone data. While the transmission route differs,
Ebola and MERS-CoV have similar characteristics in other respects, notably severity,
transmissibility, generation time and the importance of nosocomial spread. Case isolation, contact
tracing and improving hospital infection control has played the key role in control of outbreaks of
both. Professor Ferguson will argue that MERS-CoV poses an ongoing pandemic risk, in particular
should the infection reach a resource poor setting comparable to those affected by the Ebola
epidemic in West Africa.

Professor Kate Jones, University College London
Predictive environmental-epidemiological models for zoonotic diseases
Empirical statistical analyses of zoonotic human infectious diseases has been successful in
understanding the spatial environmental correlates of initial outbreaks but a mechanistic
understanding of these patterns is lacking at a global scale. Here I present research merging both
empirical and mechanistic approaches at a global scale using data from a poorly understood
disease, Lassa fever. I show that macro-scale environmental conditions play an important role in
driving the spatial extent of Lassa virus and that any future habitat change to agricultural systems
may facilitate a range expansion. I also expand this approach to model zoonotic diseases more
generally focusing on Ebola and examine the impact of future global environmental and habitat
change on the emergence and spread of this zoonotic disease.

Dr Gianni Lo Iacono, Public Health England
A unified framework for the infection dynamics of zoonotic spillover and spread
There are two fundamental, and poorly studied, stages of zoonotic disease emergence: ‘spillover’,
i.e. transmission of pathogens from animals to humans, and ‘stuttering transmission’, i.e. when
human-to-human infections become possible although leading to self-limiting chains of
transmission. We developed and validated, with agent based models, a unified theoretical
framework, based on a generalization of Poisson processes with memory of past human infections.
Once we have quantified pathogen dynamics in the reservoir, with some knowledge of the
mechanism of contact, the approach provides a tool to estimate the likelihood of spillover events
and a technique to estimate the relative contributions of human-to-human vs animal transmission.
We applied our model to Lassa fever, a rodent-borne, viral haemorrhagic disease common in West
Africa, for which data on human outbreaks were available. This illustrative case study revealed
important knowledge gaps (and opportunities for new research) arising from limited knowledge
from the temporal dynamics of some key parameters.

Dr David Pigott, University of Oxford
Investigating the spatial epidemiology of zoonotic viral haemorrhagic fevers
Species distribution models, applying niche theory to pathogen, host and reservoir distributions,
can be used to inform our understanding of the potential spatial epidemiology of infectious
diseases. Existing occurrence information is related to a suite of high resolution covariates in order
to identify common environmental characteristics. This can then be used to assess the relative
environmental suitability of regions where occurrences have previously not been reported. Using
viral haemorrhagic fevers as an example, the role these models have to play in informing our
understanding of spatial patterns of zoonotic risk is discussed. These maps provide an important
baseline for future analysis; key information gaps and ways in which to iterate upon these initial
outputs is also discussed.

Professor Jakob Zinsstag, Swiss Tropical and Public Health Institute
Understanding zoonoses impacts: the added value from One Health approaches
Zoonotic diseases typically impact human and animal health. Animal-human mathematical
transmission models of zoonoses are useful tools to identify the most effective and profitable
interventions. Integrated human and animal health approaches termed One Health show added
value in terms of human and animal health benefits, financial and other resource savings and
improved environmental services compared to the two medicines working in separation. For
example livestock mass vaccination against brucellosis is not profitable for the public health sector
alone but becomes largely profitable from a societal perspective including all involved sectors.
Similarly dog rabies mass vaccination is less costly than human post-exposure prophylaxis after
about 10 years depending on the context. Animal-human transmission models also provide insight
into the relative zoonotic potential of pathogenic agents. Examples are provided for brucellosis,
rabies and bovine tuberculosis.
Conceptually One Health is embedded in broader ecosystem approaches to health which can also
be called health in social-ecological systems or health in human-environment systems. In this way
systemic human and animal health improvements will be developed while considering social
dynamics and sustained ecosystem services.

15.45

TEA/COFFEE

SESSION III: Chair: Dr Alex Shaw, University of Edinburgh

16.15

Keynote: Dr Delia Grace, Programme Manager, International Livestock Research Institute
The economics of One Health: ecosystem-poverty-health interactions
We discuss the interactions between ecosystems, poverty and zoonoses, drawing on the
emerging literature and illustrated by case studies from a multi-country project on disease drivers
in Africa.

In recent years, advances have been made in understanding the multiple burdens of zoonotic
disease. Notable contributions are the Global Burden of Disease studies and maps of emerging
infectious diseases. At regional level, evidence has been generated on the relation between
zoonoses and poverty based on literature and expert opinion. There is a wide literature on
poverty as a risk factor for zoonotic infections, and also of cost of illness, mostly at sub-national
level. There are also several important frameworks on the drivers of wellbeing outcomes in agroecosystems. While most frameworks include zoonoses, the focus is usually on social, behavioural
and economic drivers. In addition, are empirical studies on the role of disease in falling into and
remaining in poverty. Evidence on the impact of zoonotic disease and the drivers of wellbeing
are constrained by lack of standard definitions, widespread mis-diagnosis, range restriction and
under-reporting of zoonoses.
Martialling evidence from case studies and the wider literature suggests some general features of
interactions between ecosystems, poverty, and zoonoses, as well as messages for policymakers
and researchers. These include:





In developing countries, human sickness is a major cause of falling into and remaining in poverty
Zoonoses are responsible for a substantial proportion of human illnesses in developing countries
Participatory prioritisations of zoonoses are often misleading
Lack of agreed definitions and metrics hinders understanding of the impact of zoonoses on
human health
 Neglected, endemic zoonoses have more important poverty impacts than emerging diseases
 Responses to zoonoses are often anti-poor, and may be more injurious than zoonoses themselves

16.45

Panel Discussion 3: Ecosystem-poverty-health interactions

Poverty is a major determinant of ill health and ill health a major reason for falling into, or failing to
escape from, poverty. This panel will explore how the health of people, animals and ecosystems
are inter-twined, how ecosystem change and urbanisation in particular can drive the diseases that
cause poverty, and the institutional frameworks designed to meet such challenges.
Contributors
Professor Jo Sharp, University of Glasgow
A critical social analysis of poverty and zoonotic disease risk
That poverty and ill health are related is beyond contention. However, it is important to
understand poverty as more than simply the result of the lack of funds and resources available to
an individual or household; instead poverty has to be understood as having systemic socioeconomic causes operating at a number of geographical scales. Thus, while One Health
approaches are to be applauded for their attention to the entanglements between animal and
human health systems, their understanding of the ways in which these are mediated by social
systems often lacks critical reflection. This means that often there is an implicit suggestion that the
causes of poverty are located solely in the bodies of the poor. Drawing on the work of Paul Farmer
and Amartya Sen, and examples from research in Africa, I will explore some of the systemic
reasons that lead to the poverty of particular groups and their greater vulnerability to ill health.

Dr Jan Slingenbergh, Independent One Health policy advisor
The FAO/OIE/WHO tripartite: an institutional void?
The World Health Organization and the rest of the UN system have been criticised for their
handling of the recent Ebola crisis in West Africa. This discussion has triggered a wider debate on
what exactly is needed to early detect and respond to major disease outbreaks and how to prevent
these from happening. Here, it is reviewed how the historical roles played by the World Health
Organization (WHO), the Food and Agriculture Organization (FAO), and the World Organisation for
Animal Health (OIE) have changed considerably, starting from the late 20 th century. Recent, global
scale dynamics have brought new disease drivers and novel pathogens, impacting global health
and security, and changing the health management incentives. Instead of fighting diseases in
humans and in animals that had since long been in existence, attention shifted to global scale
threats and emergencies posed to humans by novel, animal origin microbes. A prerequisite is to
understand how human action drives this emergence of novel diseases at a global scale. The
diverse mechanisms by which animal viruses become a human health threat remain poorly
understood. WHO, FAO and OIE seek to assist countries around the world in improving human
health, food safety and the health of farmed animals. Ecohealth and the role of wildlife as virus
reservoirs and, upon human disturbance, a source of new emerging diseases, never became the
priority for WHO, FAO and/or OIE. To overcome this omission, it is proposed that global warming
and the increase in pandemic threats are both dealt with in identical ways. Concretely, under the
auspices of the WHO/FAO/OIE tripartite, academia plus other interested partners from around the
world may erect a global risk analysis framework aiming to clarify how microbes and pathogens are
being exchanged between host species, domains and geographic areas, identify the disease drivers
and, on this basis, formulate mitigation options.

Professor David Waltner-Toews, Veterinarians Without Borders - Canada
Framing zoonoses: from single diseases to systemic challenges
Since the 1980s, world health authorities have documented the emergence or re-emergence, and
spread, regionally and/or globally, of hundreds of zoonotic and animal-origin diseases, including
AIDS, some forms of malaria, E.coli 0157, various strains of salmonellosis, SARS, Q Fever, diseases
associated with H1N1, H5N1, Ebola, Nipah, West Nile, and Chikungunya. Each epidemic can be
considered a case, with context-specific causes, but together they comprise a pandemic of
epidemics, emerging from deeper, systemic problems. This pandemic of epidemics is occurring
because of the ways we have defined health, economic development, and food security, and
because of a singular lack of courage among health authorities. EIDs have been investigated using
19th and 20th century understandings of science, and treated as if they are independent, linear
outcomes of complicated processes involving a list of drivers. The Institute of Medicine in the U.S.
suggested that drivers included human demographics and behaviour; technology and industry;
economic development and land use; international travel and commerce; microbial adaptation and
change; and breakdown of public health measures. But the drivers of EIDS are not a list of
independent variables, and it is disingenuous story-telling, bad science, and irresponsible policy to
pretend that they are. EIDs are symptoms of related wicked problems embedded in complex
social-ecological feedbacks, characterized by inexcusable inequalities of social and economic
power, well-intentioned ecological destruction, repression of eco-social diversity in the name of
better health care, colonial attitudes, and paternalistic environmental management. Sustainable
solutions will only be arrived at using a 21st century understanding of complexity, an inclusive,
multi-perspective, post-normal, science including information from, and transcending,

relationships among atoms, molecules, laboratories, homes, wildlife, farms, insects, men, women,
kitchens, schools, communities, populations, and landscapes, and assertive, mutually respectful
policy negotiations. With courage, imagination, and careful attention, we can do this.

18.15

DRINKS RECEPTION, POSTER SESSION AND BOOK LAUNCH
Sponsored by Routledge

19.30

SYMPOSIUM DINNER
Pre-booked guests only – Prince Albert Suite
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18 March 2016

SESSION IV: Chair: Professor Andrew Cunningham, Zoological Society of London

09.00

Keynote: Dr Peter Daszak, President, EcoHealth Alliance
Pre-empting the emergence of zoonoses by understanding their socio-ecology

Despite scientific advances in virology, diagnostics and biotechnology, we still are confronted
regularly with new emerging zoonoses. Public perception of these is usually surprise at their origins
geographically, the species they emerge from, the communities affected, or their impact locally
and globally. In developed countries, public expectations of how we can thwart these threats seem
to be post-emergence control and biotechnological advances, and efforts to predict or pre-empt
their emergence are preliminary at best. In this talk, I will highlight new strategies that begin to
link an understanding of the socio-ecology of disease emergence with pathogen biogeography that
begin to point to a pre-emptive approach to pandemics. These are focused on communities in
developing countries (where pandemics most often originate) and attempt to understand
behaviors that drive pathogen spillover from wildlife into communities at the highest risk, in the
geographic hotspots for emerging diseases. Finally, using economic models that frame the
increasing risk of pandemics as one that we can mitigate or adapt to, I will attempt to provide
justification for significant investment in these preventative, public health approaches to disease
emergence.
Co-authors: Kevin Olival, Maureen Miller, Noam Ross, Guangjian Zhu, Zhengli Shi, and Aleksei
Chmura, EcoHealth Alliance, New York

09.30

Panel Discussion 4: Ecosystem change and zoonoses dynamics

Zoonoses are major health and economic burdens throughout the world, disproportionately
impacting poor communities. Despite their importance ecological and environmental drivers of
zoonotic emergence are poorly understood. In this panel, we will explore how zoonotic emergence
might be impacted by future global anthropogenic ecological and environmental stressors.
Contributors
Professor Sarah Cleaveland OBE, University of Glasgow
One Health: understanding connections in a complex world
It is well recognised that land-use change can be an important driver of zoonotic pathogen
spillover and disease emergence, affecting wildlife distribution patterns and human-wildlife
contact. Changes in rural land use, in combination with high rates of urbanization, also have
implications for livestock-associated zoonoses, with increasingly complex meat and dairy value
chains providing a link between rural and urban communities with potential for widespread
propogation of zoonotic pathogens. Although livestock zoonoses occur widely in low and middleincome countries, and affect both human health and livestock production, they remain poorly
understood and largely ‘invisible’, with widespread mismanagement contributing to a vicious cycle

of ill-health and poverty. Most international attention has focused on the problem of emerging
zoonoses. However, much could be gained from adopting shared approaches to emerging and
endemic zoonoses, with the potential for establishing surveillance systems that more effectively
engage front-line human and animal health professionals and allow for development of control
and prevention strategies that address health inequalities. In this presentation, data will be
presented and issues discussed primarily with reference to findings from integrated human and
animal research studies in Tanzania.
Co-authors: Jo Sharp, Alicia Davis (University of Glasgow); Rudovick R Kazwala (Sokoine University
of Agriculture); John A Crump (University of Otago); Blandina Mmbaga (Kilimanjaro Clinical
Research Institute, Tanzania); Joram Buza, (Nelson Mandela African Institution of Science and
Technology)

Dr Jon Epstein, EcoHealth Alliance
Agriculture as a driver for zoonotic disease emergence
Bats have been identified as reservoirs for significant zoonotic viruses, some of which (e.g. SARS
CoV) have caused pandemics. Bats are highly adapted to humanized environments and have
learned to exploit anthropogenic resources (e.g. abandoned buildings, fruit orchards, etc...). The
close association between bats and people creates opportunities for pathogen spillover. Nipah
virus (NiV) is a zoonotic virus carried by pteropid fruit bats that emerged on a large-scale pig farm
in Malaysia in 1997 and led to the death of 105 people (265 infected) and the collapse of the pig
industry. Fruit orchards planted next to pig enclosures attracted fruit bats. Pigs feeding on
dropped fruit contaminated with bat excreta exposed them to Nipah virus. In Bangladesh, NiV has
caused seasonal outbreaks of encephalitis since at least 2001. Date palm sap is harvested in
villages throughout Bangladesh and is consumed both by people and fruit bats. Contaminated sap
is the major cause of human NiV infection. In both Malaysia and Bangladesh, human activities
have inadvertently provided food resources for bats and facilitated Nipah virus
outbreaks. Recognizing agricultural practices that create a human-wildlife interface, and
developing measures that limit wildlife access to human food sources, will be critical steps for
preventing spillover and the emergence of zoonotic pathogens.

Dr David Redding, UCL
Agriculture as a driver for zoonotic disease emergence
Understanding the impact of global climate and land-use change on wildlife-borne zoonotic
diseases is vital for developing policies that can mitigate their effect on future societies. Disease
responses are likely to be idiosyncratic, however, with some zoonoses increasing while others
decline. Large-scale policy decisions are dependent on consensus data that take into account these
trade-offs to maximise net benefits to local populations. We examine previous approaches to
predicting future zoonotic disease risk and develop extensions to these methods which can
incorporate several different modes of disease transmission. We then apply these extended
methods to over 100 diseases and show patterns of increasing disease risk are particularly focused
on the poorest areas of the world. Climate and anthropogenic land-use impacts lead to greater
numbers of expected diseases cases in sub-Saharan Africa with limited impact in more Northerly
latitudes.

11.00

TEA/COFFEE

SESSION V: Chair: Dr Linda Waldman, Institute of Development Studies

11.30

Keynote: Professor Bassirou Bonfoh, Director General, Centre Suisse de Recherches
Scientifiques en Côte d’Ivoire/Swiss Tropical and Public Health Institute, Basel
Motivation, Culture and Health in Socio-Ecological System in Africa

“Hygienic measures around a dead body are culturally difficult to accept, and with the highly
deadly Ebola epidemic, we need to understand the socio-cultural and ecological determinants of
health” (Ndri-Yoman, 2015). This is an important message and such understanding is indeed
essential. But how do we make sure we go further than understand and achieve a high impact?
People in sub-Saharan Africa still live in poverty, in contexts with endemic and emerging diseases
where the social and ecological system is highly dynamic. The socio-economic cost of diseases is
high and transmission patterns are complex, making it difficult to apply disease risk-based
approaches without powerful data. Transdisciplinary methods have emerged as pivotal in
achieving more impact, as they are more effective and more ethical in the inclusion of target
population’s knowledge. The One Health concept is a well-established framework to enable such
an approach.
The nature of health interventions calls for a linkage between theories and the real world, aiming
for nested knowledge (academic and non-academic). The One Health impact can be achieved with
a dialogic iteration between field (communities, authorities) and labs (researchers).
Here we present experiences in the areas of disease risks and food safety in Africa, where social
cost and cost-benefit analyses have contributed to the co-development of intervention knowledge
rooted in socio-economic incentives, people’s culture and their motivation. In the design of the
health system, various categories of the population’s viewpoints, knowledge and expertise can
contribute to a better health intervention alongside the academic approaches.

12.00

Flash talks 2
One-minute talks by poster presenters

12.30

LUNCH
Prince Albert Suite

14.00

Panel Discussion 5: Human behaviour and social difference

Social relations, cultural logics and human behaviour are key in shaping how zoonotic diseases
emerge and are transmitted, as well as how people understand and respond to them. This panel
will explore the significance of social dynamics and networks, and how social differences – across
gender, wealth, occupation, or place, for instance – affect people’s health and vulnerabilities.

Contributors
Dr Kevin Bardosh, University of Edinburgh
Beyond risk factors: untangling power and politics in zoonosis control
Outbreaks of zoonotic disease offer particularly challenging problems for global health institutions
and actors, given the complex social-ecological dynamics at play. New forms of risk caused by
unprecedented global connectivity and rapid social and environmental change demand new
approaches. After each new crisis – from Avian Influenza to Ebola and now Zika – numerous expert
reports and high-level commissions have outlined a litany of “lessons learnt” and charted out (very
reasonable) global action plans. Recommendations are many, and include the need to beef-up
global preparedness systems to contain future epidemics, and even to prevent them from
occurring in the first place. However, at times, it seems that reality is impervious to our policy
prescriptions; the structural and behavioral processes that underpin disease emergence and
spread do not seem to be evaporating, nor are major global institutional and organizational
bottlenecks to effective action. In this presentation, I make the case for the need to “move beyond
risk factors” to better engage issues of power and politics. By discussing three zoonotic disease
control projects in Laos, Morocco and Liberia, I outline the importance of untangling different
webs of social difference in zoonosis control, and discuss the implications. Yet I also offer an
“insider’s view” that highlights the difficulties of making such analyses relevant to the day-to-day
management of global health projects.

Associate Professor Victor Galaz, Stockholm Resilience Centre
One Health Networks - why should we bother?
Our increased understanding of the complex human-environmental underlying drivers of zoonotic
diseases has led to repeated calls for integrated approaches in science and policy, often captured
under the term ‘One Health’. In this talk I will briefly present the analysis from a simple
bibliometrical analysis that explores current disciplinary and regional biases in the ‘One Health’
community. I also elaborate in what ways these biases are problematic not only in the short term,
but also in the longer term from the perspective of the Anthropocene.

Dr Ann Kelly, University of Exeter/Kings College London
Domestic extensions: tracing the routes and rhythms of Lassa transmission
This talk draws together insights from interdisciplinary investigations of the domestic contexts of
Lassa fever and, subsequently, the impact of the Ebola outbreak and response in rural Sierra
Leone. Of particular concern is the ‘bushmeat ban’ and how criminalizing the hunting, sale and
consumption of wild animals—an activity deeply integrated into everyday life—played out among
these communities. In addition to the stress it placed on people’s livelihoods during a time of crisis,
we suggest that these reactive policies reveal some of the misalignments between preventative
measures for zoonotic disease spillovers, emergency public health response and the everyday
realities and needs of at-risk communities. A more nuanced understanding of the complexities of
human-animal contact, as well as a critical attention to the assumptions about these interactions
that belie policy initiatives will offer a more productive starting point for zoonotic preparedness
and response.

Dr Hayley MacGregor, Institute of Development Studies
Social dimensions of zoonoses in interdisciplinary research
In research on zoonoses, it is common to conceptualise problems in terms of ‘risk’, such as the
risks associated with disease emergence, or factors increasing risk of transmission or spread.
However, in this vein, there is a danger that people’s cultural logics or social practices are readily
cast in negative terms, for instance as beliefs or behaviours that exacerbate risk, create resistance,
or require changing. I will make a case for widening the disciplinary engagement of anthropology
with zoonoses and for bringing a wider range of perspectives to interdisciplinary collaborations:
insights regarding different understandings of health and wellbeing, analyses of the construction of
knowledge about illness, and work on human-animal social relations.

15.30

TEA/COFFEE

SESSION VI: Chair: Professor Ian Scoones, Institute of Development Studies

16.00

Keynote: Professor Charlotte Watts, Chief Scientific Advisor at the Department for
International Development
One health in the real world: reflections from the research-policy interface

The One Health agenda brings together academics, policy makers and practitioners with multiple
disciplines and perspectives. Drawing upon her public health expertise and role as Chief Scientific
Advisor to DFID, Professor Watts will discuss the challenges and opportunities of applying 'one
health' thinking to policy making.

16.30

Panel Discussion 6: Engaging research with policy and action

The concept of ‘One Health’ has become central to policy debates in recent years. The need to link
veterinary, human health and environmental initiatives is seen as a priority. But what is happening
in practice, and what lessons have been learned from responding to avian influenza, Ebola and
other zoonoses? This panel will involve a series of short presentations, drawing on a range of
experiences, each asking: What should ‘One Health’ mean in the real world?
Contributors
Dr Katinka de Balogh, Food and Agricultural Organization of the UN (FAO)
Professor David Heymann, London School of Hygiene and Tropical Medicine
Dr Elizabeth Mumford, World Health Organisation
Dr Gladys Kalema-Zikusoka, Conservation Through Public Health
Dr Steve Osofsky, Wildlife Conservation Society

18.00

CLOSING REMARKS

18.15

END OF SYMPOSIUM

SPEAKER BIOGRAPHIES
Professor Pete Atkinson, Lancaster University
The main focus of Prof Atkinson’s research has been in spatial data science and spatial and spatiotemporal statistics applied to a range of environmental and epidemiological phenomena using remote
sensing and other big data. Four of the most significant themes of his research are in (i) remote sensing
image downscaling and image fusion, based on explicit models of the space-time sampling framework,
(ii) remote sensing of global changes in vegetation phenology and its climate drivers, (iii) spatial
epidemiology of vector-borne disease transmission systems, including Trypanosomiasis and malaria,
based on agent-based dynamic models and Bayesian mixed regression models, and (iv) spatial modeling
of natural hazards and their impacts, including flood forecasting based on Kalman-filter variants,
landslide susceptibility mapping based on mixed models, and near-Earth object impact simulation based
on Newtonian orbital dynamics and big data. He has have published over 200 peer-reviewed articles on
these topics in international scientific journals, his Thompson H-index is 35 in WoS, and he has led
multiple large grants and supervised over 50 PhD students.

Dr Bernard Bett, International Livestock Research Institute
Bernard Bett, MSc, PhD is a veterinary epidemiologist with the International Livestock Research Institute
with interests on transmission dynamics of infectious diseases. He completed his PhD studies at the
University of Nairobi, after which he commenced his research career, initially on mitigation strategies
for highly pathogenic avian influenza in Indonesia, Nigeria and Ethiopia and later focussing on mosquitoborne zoonotic diseases including Rift Valley fever. His expertise includes participatory epidemiology,
mathematical and statistical modelling. He has also participated in many capacity building initiatives
including training mitigation agents on disease surveillance, risk analysis, disease mapping and good
emergency practices for infectious disease outbreaks.

Professor Sarah Cleaveland OBE, University of Glasgow
Professor Sarah Cleaveland is a veterinary epidemiologist based at the University of Glasgow. Her
research addresses disease problems at the human-domestic animal-wildlife interface, primarily in East
Africa. She initiated a long-term study of the epidemiology of rabies in the Serengeti, and is currently
managing a One Health research programme in Tanzania, investigating zoonotic disease risks in
emerging livestock systems. Professor Cleaveland is a Fellow of the Royal Society of Edinburgh and in
2014 was awarded an OBE for services to veterinary espidemiology. She is a founding Director of the
Global Alliance for Rabies Control (www.rabiescontrol.org).

Dr Peter Daszak, EcoHealth Alliance
Dr Peter Daszak is President of EcoHealth Alliance, a US-based organization that conducts research and
outreach programs on global health, conservation and international development. Dr Daszak’s research
has been instrumental in identifying and predicting the impact of emerging diseases across the globe.
His achievements include identifying the bat origin of SARS, identifying the underlying drivers of Nipah
and Hendra virus emergence, producing the first ever global emerging disease ‘hotspots’ map,
identifying the first case of a species extinction due to disease, and discovering the disease
chytridiomycosis as the cause global amphibian declines. Dr Daszak is a member of the IOM’s Forum on
Microbial Threats, the NRC Advisory Committee to the US Global Change Research Program, the
Supervisory Board of the One Health Platform, the One Health Commission Council of Advisors, the

CEEZAD External Advisory Board; has served on the IOM Committee on global surveillance for emerging
zoonoses, the NRC committee on the future of veterinary research, the International Standing Advisory
Board of the Australian Biosecurity CRC; and has advised the Director for Medical Preparedness Policy
on the White House National Security Staff on global health issues. Dr Daszak won the 2000 CSIRO
medal for collaborative research on the discovery of amphibian chytridiomycosis, is the EHA institutional
lead for USAID-EPT-PREDICT, is on the Editorial Board of Conservation Biology, One Health, and
Transactions of the Royal Society of Tropical Medicine & Hygiene, and is Editor-in-Chief of the journal
Ecohealth. He has authored over 300 scientific papers, and his work has been the focus of extensive media
coverage, ranging from popular press articles to television appearances.

Professor Vupenyu Dzingirai, CASS, University of Zimbabwe
Professor Dzingirai is a social anthropologist working on land struggles in the Zambezi Valley. Presently
teaching and researching at Centre for Applied Social Sciences, University of Zimbabwe.

Dr Jonathan Epstein, EcoHealth Alliance
Dr Jonathan Epstein is a veterinary epidemiologist at EcoHealth Alliance, an NGO based in New York
City. His research activities are focused on the ecology of emerging zoonotic viruses such as Nipah virus,
Ebola virus, SARS Coronavirus, and the Middle East respiratory syndrome (MERS) coronavirus. He
currently works under the USAID-funded Emerging Pandemic Threats: PREDICT program, a global effort
to enhance surveillance for emerging viruses with pandemic potential. In 2004, Dr Epstein was part of
the team that discovered bats were the reservoir for SARS CoV in China and in 2012-13 he worked with
Columbia University and the Ministry of Health in Saudi Arabia and to identify the origins of MERS CoV.

Professor Jeremy Farrar, Wellcome Trust
Jeremy Farrar is Director of the Wellcome Trust, a global charitable foundation dedicated to achieving
extraordinary improvements in health by supporting the brightest minds. Before joining the Trust he
was Director of the Oxford University Clinical Research Unit in Vietnam, where his research interests
were in infectious diseases, tropical health and emerging infections. He has contributed to 500 peerreviewed scientific papers, and served on several World Health Organization advisory committees.
Jeremy was appointed OBE in 2005 for services to Tropical Medicine, and he has been awarded the
Memorial Medal and Ho Chi Minh City Medal from the Government of Vietnam, Frederick Murgatroyd
Prize for Tropical Medicine by the Royal College Physicians and the Bailey Ashford Award by the
American Society for Tropical Medicine and Hygiene. He is a Fellow of the Academy of Medical Sciences.

Professor Neil Ferguson, Imperial College London
Neil Ferguson is director of the MRC Centre for Outbreak Analysis and Modelling and the NIHR Health
Protection Research Unit for Modelling Methodology. He uses mathematical and statistical models to
investigate the processes shaping infectious disease pathogenesis, evolution and transmission. His
recent work has focused on the use of models as contingency planning tools for emerging human
infections (notably Ebola, MERS-CoV and pandemic influenza), though he also undertakes research on
the dynamics and control of vector-borne diseases (dengue, yellow fever and malaria) and pathogen
evolution. Neil advises the UK and US governments, WHO and the EU.

Dr Delia Grace, International Livestock Research Institute
Delia is an epidemiologist and veterinarian with 20 years’ experience in developing countries. She is
a graduate from several leading universities including the National University of Ireland, Edinburgh
University, the Free University Berlin and Cornell University. She leads research on zoonoses and
foodborne disease at the International Livestock Research Institute in Kenya and the CGIAR Research
Program on Agriculture for Human Nutrition and Health. Her main research focus is food safety in
the domestic markets of developing countries. Research interests include emerging d iseases,
participatory epidemiology, gender and animal welfare. Her career has spanned the private sector,
field-level community development and aid management, as well as research. She has lived and
worked in Asia, west and east Africa and authored or co-authored more than 100 peer-reviewed
publications and book chapters as well as training courses, briefs, films, articles and blog posts.

Professor David Heymann, London School of Hygiene and Tropical Medicine
David L Heymann is currently Professor of Infectious Disease Epidemiology, London School of Hygiene
and Tropical Medicine; Head of the Centre on Global Health Security at Chatham House, London and
Chairman of Public Health England, UK. Previously he was the World Health Organization's Assistant
Director-General for Health Security and Environment, and Representative of the Director-General for
polio eradication. Prior to this he was Executive Director of the WHO Communicable Diseases Cluster
where he headed the global response to SARS. Before WHO, Prof Heymann was a medical
epidemiologist based in sub-Saharan Africa on assignment from the US Centers for Disease Control and
Prevention where he participated in the first and second outbreaks of Ebola Hemorrhagic Fever. In 2009
Prof Heymann was appointed an honorary Commander of the Most Excellent Order of the British
Empire (CBE) for services to global public health.

Professor Kate Jones, ZSL/UCL
Professor Kate Jones is chair of Ecology and Biodiversity at University College London and The Zoological
Society of London. Kate’s research focuses on understanding how biodiversity is maintained and
conserved globally. She has a particular interest on the linkages between biodiversity and the services
ecosystems provide to humans and predicting the impact of future global change on ecosystem services.
Professor Jones has authored over 100 publications, holds a number of journal editorial positions and is
a scientific advisor for several national and international conservation charities.

Dr Gladys Kalema Zikusoka, Conservation Through Public Health
Dr Gladys Kalema-Zikusoka, Royal Veterinary College graduate, is Founder and Chief Executive Officer of
a 12-year-old award winning NGO called Conservation Through Public Health (CTPH), that promotes
biodiversity conservation by enabling people, wildlife and livestock to coexist through improving their
health and livelihoods in and around protected areas in Africa. CTPH implements and champions “One
Health” and conservation approaches, with field programs at Bwindi Impenetrable National Park - home
to the critically endangered mountain gorillas, Queen Elizabeth National Park, Virunga National Park in
Democratic Republic of Congo (DRC) and Pian Upe Wildlife Reserve and Mount Elgon National Park in
eastern Uganda.
Dr Ann Kelly, University of Exeter/Kings College London
Ann H. Kelly is currently a Senior Lecturer in Anthropology in the Department of Sociology, Philosophy,
and Anthropology at the University of Exeter and from April 2016, will be Senior Lecturer of Global
Health in the Department of Social Science, Health & Medicine, at Kings College London. Her work

focuses on the social history and practices of global health research and interventions in Sub-Saharan
Africa, with a particular focus on zoonotic and vector control interventions.

Dr Gianni Lo Iacono, Public Health England
Gianni is a theoretical physicist/mathematical modeller working at the interface between mathematics
physics and biology. His initial research focused on physics of turbulence and insect dispersal. He then
moved to epidemiology to study evolution of pathogen in response to crop resistance (Rothamsted
Research), and vector-borne diseases (University of Cambridge). As a member of the Dynamic Drivers of
Disease in Africa consortium, he has been investigating on the link between ecosystems and zoonotic
diseases with special interest in Lassa fever and Rift Valley Fever. Currently, he is working at Public
Health England focusing on the link between diseases and climate change.

Dr Elizabeth Mumford, World Health Organisation
Elizabeth Mumford is a veterinarian trained in the USA. After completing DVM and MS degrees and
working in equine specialty practice, she joined the Colorado State University Animal Population Health
Institute managing field epidemiology projects in equine respiratory diseases, vesicular stomatitis, and
food-borne zoonoses, and on integrated risk assessment and risk management in the food chain. In
2002, Dr Mumford worked with the Swiss Federal Veterinary Office on international disease issues, and
in 2003 she joined the Swiss consulting company SAFOSO leading epidemiology and risk assessment
capacity building projects in Viet Nam, Egypt, and Serbia. Since 2006 Dr Mumford has worked at the
World Health Organization in Geneva, Switzerland, initially with the Global Influenza Programme and
then with the Department of Food Safety and Zoonoses as the technical lead for zoonotic influenza and
liaison with the OIE, FAO and other international agencies. Functions included conducting
risk assessments for influenza and other health threats at the human-animal interface, strengthening
WHO’s collaborative partnerships, supporting the Global Action Plan for antimicrobial resistance, and
facilitating the development of national systems and mechanisms for cross-sectoral collaboration in
countries including Bangladesh, Egypt, Indonesia, Lao, Myanmar, and Viet Nam. Dr Mumford recently
joined the Department of Global Capacities, Alert, and Response where she will continue her focus on
national capacity building and development and implementation of standard mechanisms, tools and
processes for cross-sectoral collaboration.

Dr Steven A Osofsky, Wildlife Conservation Society
Steven A Osofsky, DVM is the Wildlife Conservation Society's Executive Director of Wildlife Health &
Health Policy, overseeing all of the organization's international work in the health realm. Steve joined
the Wildlife Conservation Society (WCS) in 2002 as the Society's first Senior Policy Advisor for Wildlife
Health. Previously, Steve served as the World Wildlife Fund's Director, Field Support for species
programs in Asia and Africa. He is also an adjunct assistant professor at the University of Maryland,
College Park, and has served on eight International Union for the Conservation of Nature (IUCN) Species
Survival Commission (SSC) Specialist Groups. Steve was the first Wildlife Veterinary Officer for the
Botswana Department of Wildlife and National Parks, and later an American Association for the
Advancement of Science (AAAS) Biodiversity Program Specialist at the U. S. Agency for International
Development (USAID). Steve’s interests include park and buffer-zone management and planning, linking
wildlife conservation and sustainable development, mitigating livestock-wildlife conflict, quantifying the
relationships between environmental conservation and public health, and enhancing linkages between
wildlife research and management needs. Dr Osofsky developed the Animal & Human Health for the
Environment And Development (AHEAD) Program (http://www.wcs-ahead.org), one of the foundational

components of the WCS 'One World, One Health' initiative. He also subsequently launched the Health &
Ecosystems: Analysis of Linkages (HEAL) Program (http://www.wcs-heal.org), with its focus
on enhancing our understanding of the relationships between the state of the world's ecosystems and
public health outcomes.

Professor Joanne Sharp, University of Glasgow
Jo Sharp is professor of geography at the University of Glasgow. Her research interests are in feminist,
political and postcolonial geographies. She has undertaken interdisciplinary research with social
scientists, natural scientists, and veterinary and human health researchers in the UK, Egypt and East
Africa. Recent research has focused on the ways in which local people’s knowledges of their
environment can influence the ways in which development is practiced and on the socio-economic
drivers of zoonotic disease transmission. For more information see
www.gla.ac.uk/schools/ges/staff/joannesharp/

Dr Jan Slingenbergh, Independent One Health policy advisor
Jan Slingenbergh worked as Head of the Animal Health Emergency Prevention System of the Food and
Agriculture Organization of the United Nations, until his early retirement in 2012. He has worked
extensively in Africa, Asia and elsewhere around the globe, dealing with the technical and managerial
aspects of risk analysis and management, including emerging diseases issues at the human, livestock and
ecosystems interface. Currently, his main interest and research concerns disease ecology, analysis of
disease drivers and policy issues.

Professor David Waltner-Toews, Veterinarians Without Borders – Canada
David Waltner-Toews is an epidemiologist, veterinarian, and writer specializing in ecosystem approaches
to zoonoses and foodborne diseases. He was founding president of Veterinarians without Borders/
Vétérinaires sans Frontières – Canada, a founding member of the Communities of Practice for
Ecosystem Approaches to Health in Canada and Southeast Asia, and is a University Professor Emeritus at
the University of Guelph.
He has written or co-written three texts on ecosystem approaches to health1 and was a contributor to,
co-editor of, “One Health: The Theory and Practice of Integrated Health Approaches” (Zinsstag et al,
CABI, 2015).
He has also published three popular science books on the relationships between evolution, ecology,
culture and health2, as well as a murder mystery, a collection of short stories, and seven books of
poetry. In 2010, the International Association for Ecology and Health presented him with the inaugural
award for Outstanding Contributions to the Field of Ecohealth.
Ecosystem Sustainability and Health: a practical approach (Cambridge University Press, 2004), The
Ecosystem Approach: Complexity, Uncertainty, and Managing for Sustainability (Columbia University
Press, 2008), and Integrated Assessment of Health and Sustainability of Agroecosytems (Taylor and
Francis/CRC Press, 2008).
The popular science books include: The Chickens Fight Back - a natural and cultural history of zoonoses;
Food, Sex and Salmonella - on the ecological and cultural context for foodborne diseases; and The Origin
of Feces: what excrement tells us about evolution, ecology and a sustainable society. His next book will

be “Eat the Beetles!” on the new entomophagy movement in the context of the ambiguous evolutionary
and cultural relationships between insects and people.

Professor Jakob Zinsstag, Swiss Tropical and Public Health Institute
Professor Dr Jakob Zinsstag is a veterinarian with a PhD in tropical animal health. He spent eight years in
West Africa at the International Trypanotolerance Centre in The Gambia and four years as the director
of the Centre Suisse de Recherches Scientifiques in Côte d’Ivoire. Since 1998 he heads a research group
on human and animal health at the Swiss Tropical and Public Health Institute. Since 2011 his is deputy
head of department of Epidemiology and Public Health at Swiss TPH. He focuses on the control of
zoonoses in developing countries and the provision of health care to mobile pastoralists.

POSTER PRESENTATIONS
Global atlas of animal influenza: identifying cross-species transmission risks and monitoring
surveillance efforts
Kathryn A Berger, University of Cambridge
Animal influenza viruses pose substantial public and animal health risks to populations worldwide.
The diversity of viruses currently infecting wild and domestic animal populations creates
substantial challenges for influenza control. These challenges are enhanced by the complex
ecological interactions between host species and anthropogenic risk factors. Accurate and
comprehensive information on disease distribution and surveillance is critical for the design of
surveillance and control activities. Where are prospective hot spots for influenza virus
transmission? And how should surveillance resources be allocated to reduce outbreak risks?
To answer these questions, we have synthesised global datasets on influenza virus surveillance
activities, human and animal population distributions, and risk factors for influenza virus
transmission. We have collated and geo-positioned over 700,000 epidemiological reports and
surveillance records from 137 countries to the finest level of spatial resolution. Our objectives are
to identify potential areas (1) at higher risk of cross-species transmission; (2) where cross-species
transmission events might lead to sustained circulation of influenza viruses; and (3) where
surveillance activities have been established.
Key outputs of our work are to systematically map areas at increased cross-species transmission
risk of influenza viruses, and to identify critical gaps in surveillance activities. Framed in a One
Health context, this global atlas provides an evidence-based approach to shape future influenza
surveillance and control initiatives, and to assist in converting research into health policy.
Co-author: Colin A Russell, University of Cambridge

Human animal interactions in the context of viral haemorrhagic fevers in Guinea
and Sierra Leone
Jesse Bonwitt, University of Durham
Using qualitative methods, we seek to provide a finely grained picture of human-animal
interactions in the context of Ebola virus disease and Lassa fever in Sierra Leone and Guinea. We
draw on multiple disciplines to understand human, animal and disease ecologies and refine our
lines of enquiry in an iterative process. A priority in our work has been the inclusion of
anthropological methods, which we have adapted in the light of time, ethical and safety
constraints of complex field conditions. We argue that building trust with communities, informal
discussions and observations are important when investigating activities that may be underground
(e.g. sale of meat from wild animals) or stigmatising (e.g. consumption of species associated with
disease).
We identify spaces, persons and drivers that could be key for zoonotic transmission and set
human-animal interactions within their socio-economic context. For example, subtleties in physical
arrangements of domestic spaces (houses and farmhouses) and family structure can encourage
direct and indirect contact with reservoirs. Hunting and consumption of meat from wild animals is

widespread and does not tally along gender or generational lines. Food security is a catalyst for
hunting, including pest control, opportunistic behaviour and paucity of alternatives.
Our results suggest that human-animal interactions arise from a complex array of push and pull
factors, for which no single intervention exists to reduce risks of zoonotic infections. Policy makers
should consider multi-disciplinary collaborations (e.g. housing design, food security, hygiene,
agroecology) to encourage compliance with prevention measures and avoid unintended
consequences.
Co-authors: Mike Dawson, Elisabeth Fichet-Calvet, Matthias Borchert, Martin Kandeh, Rashid
Ansumana, Richard Kock, Pépé Bilivogui, N’Fally Magassouba, Foday Sahr, Ann Kelly, Hannah
Brown and Almudena Mari-Saèz

Drivers for Ebola virus spillover in West Africa
Alessandro Broglia, European Food Safety Authority, Parma, Italy
In order to identify the drivers for spillover of Ebola virus from animal to humans, a set of drivers
for spillover of infectious diseases was identified from the literature. A subset of scientific studies
was used to structure a corpus of relevant arguments. This corpus was used to analyse the driver
network and visualise the drivers behaviour. The analysis led to the identification of 40 drivers,
connected through 142 linkages. The visualisation of the driver network showed that central
drivers involved in spillover are ‘Hunting’, ‘Deforestation/forest fragmentation’, and ‘Demographic
changes of wildlife’. The most frequent driver links identified were ‘Deforestation/forest
fragmentation’ leading to ‘Ecosystem changes’ and ‘Livelihoods resilience’ leading to ‘Hunting’.
Different limitations may affect this methodology, such as the limited number of documented
Ebola spillover events and the nature of some review studies. The findings reported here should
therefore be interpreted as a reflection of the current view of the scientific community on Ebola
virus spillover, rather than a comprehensive representation of drivers of spillover. The
methodology used in this report demonstrates a more structured and transparent approach to
analysing drivers for infectious diseases. This methodology could further be applied to other
complex topics that would benefit from visualisations of diverse yet connected factors. One of the
main conclusions of this work is that understanding the drivers of Ebola virus spillover in West
Africa requires a multi-disciplinary perspective, which is needed when dealing with emerging
infectious diseases at the human/animal interface.
Co-authors: Andrea Altieri, Marco Pautasso, Olaf Mosbach-Schulz, Franck Berthe (European Food
Safety Authority, Parma, Italy); Ricci D, Grotto E, Marianne Carson (SciencesPo MediaLab, Paris,
France)

Illegal meat trade: a threat to both biodiversity and public health
Anne-Lise Chaber, University of Liege
Concerns have been raised about the illegal import of bushmeat from Africa into Europe. We
highlight that illegal bushmeat traffic is an important threat to biodiversity conservation with CITES
species being not only imported for personal consumption but also as part of a lucrative organized
trade. Seemingly this trade is also posing health risks to people and livestock that have not been
thoroughly assessed yet. After estimating the scale of this international trade, finding around five

tonnes of bushmeat per week smuggled in personal baggage through Paris Roissy-Charles de
Gaulle airport, we sampled 18 illegal African bushmeat consignments and tested them for the
presence of bacteria. Additionally, five smuggled smoked fish were analysed for polycyclic aromatic
hydrocarbons, which are known carcinogens. All bushmeat samples had viable counts of aerobic
bacteria above levels considered safe for human consumption. We also identified zoonotic
bacterial pathogens in bushmeat and unsafe levels of carcinogens in fish. In addition, African
simian bushmeat seized by French customs at Toulouse-Blagnac airport were screened for viral
pathogens. Epifluorescence microscopy revealed the presence of virus-like particles in the samples.
Although viral nucleic acids were detected in smoked simian meat, it is so far not possible to
conclude if it contained any infectious viral particles. The illegal importation of meat is a potential
risk for the introduction of pathogens into Europe and the implementation of pathogen
surveillance is urgently needed to assess disease risks and to prevent the onset or spread of EIDs.
Co-authors: Lignereux Y (Ecole Nationale Vétérinaire and Muséum d’Histoire Naturelle de
Toulouse, France ); Temman S, Desnues C, (University of Liege) and Cunningham A (Institute of
Zoology, Zoological Society of London)

Effects and risk factors for Ebola outbreaks on the pig value chain in Luwero district, Uganda
Birungi Doreen, Makerere University, Uganda
A cross sectional study was conducted in Luwero district in two sub-counties Nyimbwa and
Zirobwe which were purposively selected to determine the risk factors and effects of Ebola
outbreaks on the pig value chain. A total of 229 participants were included in the study. Structured
questionnaires, key informant interviews and focus group discussions were conducted to collect
data. Of the 229 respondents, 95.6% could recall the occurrence of the last Ebola outbreak in their
locality. At least 24.5% of respondents associated touching pigs or eating pork with acquisition of
Ebola virus. Ebola virus disease was also associated with witchcraft. Traditional healers were the
first line of health care providers to Ebola patients. The signs associated with Ebola virus disease by
most respondents were bleeding from body openings, fever, vomiting blood and diarrhoea. There
was no significant association between the perceived human practices such as bush meat
consumption, contact with wild animals and acquiring of Ebola virus. The number of pigs sold
during the outbreak was significantly reduced (p= 0.001) and this normalized 2 months after the
area was declared Ebola free. There was a significant reduction (p= 0.03) in consumption of pork,
as well as the unit cost per kilogram of pork during the Ebola outbreak due to fear of acquiring the
disease from pork. Since the study has shown that the pig value chain was negatively affected by
Ebola outbreak, there is need to sensitize the stakeholders on Ebola in order to minimize such
effects should outbreaks occur again
Co-authors: Michael Ocaido, John David Kabasa, Kato Charles Drago and Samuel Majalija

Mammalian biogeography and the Ebola virus in Africa
John E Fa, Manchester Metropolitan University/ CIFOR
Ebola virus is responsible for the fatal Ebola-virus disease (EVD). Links between EVD outbreaks in
Africa and 3 chiropteran species, presumed to be reservoirs for the Ebola virus, have been
suggested, but discussions are still on-going. There is also evidence of significant virus spillover
among mammal species not suspected to be natural hosts (e.g. chimpanzees, gorillas and duikers).

We mapped the potential distribution of the Ebola virus in Africa based on both environmental and
zoogeographic descriptors. We employed distribution modelling using the Favourability Function,
alongside a complement of biogeographic approaches including chorotype analysis. We obtained a
significantly well-calibrated model defining the distribution of environmentally favourable areas for
the presence of Ebola virus, which was outperformed by a model determining favourable areas
according to mammalian biogeography. Finally, we built a model in which the combined landscape
and mammalian distribution types better explained the distribution of Ebola virus independent of
human-to-human transmissions. Our findings show that the core area for the virus is associated
with infections of known animal origin, but surrounded by areas where human infections of
unknown source were found. This difference in the association between human and animals and
the virus may offer further insights to better understand how EVD can spread, as well as providing
the basis for an early warning system based on where human contact with multiple animal species
may occur. We propose a biogeographically-justified list of at least 64 mammal species whose link
with Ebola virus is worth investigating.

Gastro-intestinal parasites in mountain Gorillas of Rwanda Volcanoes National Park: impacts on
public health
Richard Gashururu, University of Rwanda
The study was carried out in the Volcanoes National Park of Rwanda, which is home to mountain
gorillas, between March and June 2015. The study aimed at assessing the prevalence of the GIT
parasites affecting the gorillas and identifying those of which that can be of public health
importance. Twenty four faecal samples were randomly collected from two gorilla families at
different intervals. The faecal samples were examined for parasites using flotation and
sedimentation methods.
Of the twenty four fecal samples examined, the study revealed 5 nematodes, 1 cestode and 4
protozoa. The nematodes eggs found include Trichostrongyle-type (11/24), Strongylus spp (6/24),
Ascaris spp (3/24), Hyostrongylus (2/24) and Probstmayria spp. (1/24). The cestode parasite
recovered is Anoplocephala gorillae (5/24). The protozoa include Iodamoeba buetschlii cysts and
trophozoites (7/24), Entamoeba coli cysts and trophozoites (4/24), Entamoeba histolytica
trophozoite (3/24) and Giardia sp. cyst (1/24).
There was no significant difference in the prevalence between the two families. Some of the
parasites could not be identified. E. hystolytica and Giardia are of zoonotic nature and could
therefore be shared with humans. Most of the nematode types found are also found in humans, it
is possible that these parasites were from daily human-gorilla interactions by zoonotic, reservoir or
paratenic ways. However, there is a need to make the systematic coproculture to definitely
identify some parasites and determine the transmission mode in order to confirm whether or not
these are multi-host pathogens that can be shared.
Key words: Gorilla feces, GIT parasites, public health
Co-authors:
Alice Gloria Umurerwa, Jean Baptiste Bigirimana, Adrien Nsabimana and Mike Tukei

Enhancing rabies control through novel mobile technology
Andy Gibson and Frederic Lohr, Mission Rabies and Royal (Dick) School of Veterinary Studies,
University of Edinburgh
An estimated 59,000 people die of rabies annually. Dog vaccination has been repeatedly
demonstrated to effectively eliminate rabies from large geographic areas over the past half
century, however the failure for its widespread uptake means that it continues to affect
developing countries across Africa and Asia. Innovation of novel smartphone technology is
addressing some of the core challenges in the practical vaccination of large numbers of dogs in
multiple rabies endemic settings.
Mission Rabies have recorded over 200,000 dog vaccination records since launching the ‘Mission
Rabies App’ in November 2014. The app and web interface have transformed the approach to
project implementation in India, Sri Lanka, Tanzania, Malawi and Uganda. Smartphone
functionalities including geotagging and two-way data flow allows for remote monitoring of
multiple field crews in near real-time. The ability to direct vaccination teams using customized
boundaries on Google Maps, projected on smartphones in the field, facilitates the systematic,
thorough vaccination of dogs over large, previously undefinable, geographic areas. Improved
assessment of vaccination coverage is also achieved using the technology. Recording of canine
rabies cases enables reliable recording of outbreak location and appropriate targeting of resources.
The software is highly customisable and user friendly enabling rapid integration and adaptation to
local requirements.
The transparency of vaccination team movements, afforded by this technology, has been
associated with increased sustainability through government buy-in, as demonstrated in Goa. This
approach to project management is applicable to other human and animal disease interventions in
developing countries.
Co-authors: Shervell K, and Gamble L (Mission Rabies); Handel IG, Bronsvoort BMC, Mellanby R
(University of Edinburgh)

Disturbed habitats in the Greater Yellowstone Ecosystem present increased incidence and risk of
emerging infectious disease
Leticia Gutierrez-Jiménez, University of Missouri at St. Louis
Emerging zoonotic diseases represent a significant threat to human health, and identifying factors
responsible for the emergence of particular pathogens is an urgent priority. One prominent view is
that animals in more biodiverse ecosystems, with more fully intact food webs, support fewer
pathogens than ecosystems that are degraded by human activities. Disturbed systems often suffer
lower biodiversity and broken food web links, removing natural controls on pathogens. Although
this view is appealing from a conservation perspective, and it has influenced policy statements
about the ‘value’ of biodiversity, several authors have argued that the higher diversity of intact
systems could increase disease risk under many circumstances. Here, we examined how land use—
more generally, anthropogenic disturbance—impacts tick-borne pathogen incidence in small
mammal communities in the Greater Yellowstone Ecosystem (GYE).
We trapped rodents in natural and disturbed habitats in the GYE and identified infections of forty
different zoonotic blood parasites. Our hypothesis testing framework shows how habitat change

can impact human and wildlife health, by reducing predator control of the rodent hosts of zoonotic
pathogens.
Disturbed environments supported 50% higher rodent density owing to the reduced presence of
mesocarnivores. Although rodent diversity did not differ between disturbance treatments, rodent
compositional similarity was greater in disturbed locations, as well as disease incidence and
disease risk.
These findings foreshadow the role of mammal community assemblage, diversity and disturbance
modulating disease risk, blending the two standpoints of this ongoing debate.
Co-authors: Jonathan M Chase (German Centre for Integrative Biodiversity Research) and Robert E
Ricklefs (University of Missouri at St. Louis, St Louis)

Environmental and social ecology of human infectious diseases
David Hutchinson, Portsmouth University
Environmental & Social Ecology of Human Infectious Diseases (ESEI) is a joint initiative between the
Medical Research Council (MRC), the Natural Environment Research Council (NERC), the Economic
and Social Research Council (ESRC), the Biotechnology and Biological Sciences Research Council
(BBSRC) with funding from the Food Standards Agency (FSA) as part of the Living with
Environmental Change partnership.
The programme was funded to establish novel inter-disciplinary approaches to studying the
ecology of infectious diseases. It was recognised that important new insights into the drivers and
control of infectious diseases in human populations can only be achieved by taking a holistic
systems approach which takes into account the ways in which the natural and social environments
affect the emergence (emergence, re-emergence, and development of drug resistance) and spread
of infectious disease. The work being undertaken by these three ground breaking projects will
enable us to respond more proactively to the threat from novel pathogens and emerging
infections.
This poster will provide an update on outputs and achievements in this, the final year, of the
programme, drawing on research from the projects and agreed actions from our international
workshop on research impact, which is being held in January 2016.
Co-authors: Eric Fevre, Sarah O’Brien, Chris Drakeley

Rabies’ One Health Situation in Namibia
Juliet N Kabajani, Central Veterinary laboratory, Windhoek, Namibia
Rabies is a notifiable disease in Namibia affecting different animal species such as dogs, cattle,
goats, kudus, eland, jackal, humans etc. It has a tremendous socio economic impact on the country
through livestock and income losses, loss of human lives, and costs for controlling the disease by
animal vaccinations and post exposure prophylaxis treatment for humans (National Rabies Control
Strategy, 2015). To control the disease, the country through the directorate of veterinary services
have put up some measures such as conducting vaccinations campaigns, offering the vaccination in

small animals (dogs and cats) for free in state veterinary clinics or offices, and offering diagnostic
service for free to the public as well, while the Ministry of Health offers the PEP treatment for free
to patients bitten by dogs. In March 2015, the country also launched a rabies national control
strategy to enhance the fight against this disease.
There are good diagnostic facilities and capacity; samples are received from across the country, of
which the most affected species are dogs in the northern parts of the country, kudu and bovine in
the central and southern parts of Namibia.

Fig: 1 Rabies cases in from 2013 to 2015 in Namibia.
With regard to Canine-human rabies, a huge impact occurs in the northern regions of the country,
although getting the overall data on dog bites and human rabies in country is not uniformly
coordinated. As such, implementation of the rabies control strategy is earmarked for these regions
first.
Co-authors: Siegfried Khaiseb (Central Veterinary laboratory, Windhoek, Namibia) and Ercole del
Negro (Istituto Zooprofilattico Sperimntale dell'Abruzzo e del Molise “G. Caporale, Teramo, Italy)

Landscape change – the drivers behind African Trypanosomiasis patterns.
Joanna Kuleszo, University of Southampton
Due to the widespread distribution of neglected tropical diseases, such as Human and Animal
African Trypanosomiasis (HAT, AAT), in sub-Saharan Africa and the lack of resources required for
large-scale operations, strategies for controlling these diseases would benefit from the ability to
target potential hotspots without the need to roll out intensive and costly vector or disease
surveys. Often, information on the local land cover can be employed to guide such interventions.

To predict the future dispersal of a disease such as HAT it is, therefore, of particular importance to
understand the influence that human population migration and land use change has on disease
patterns through facilitating changes in populations density and interactions, and contact rates
with vectors of disease (tsetse flies for HAT and AAT). Before this can be done, however, an
understanding is needed of the drivers and patterns of the landscape changes themselves.
Consequently, this poster will present and discuss the results of an in-depth investigation of 20
years of landscape changes in one particular area affected by trypanosomiasis: the Luangwa Valley
in Zambia’s Eastern Province. There, proximity of the South Luangwa National Park means that the
people and their livestock are in increasingly close contact with both wildlife hosts and the vector.
In this study, we analyse time-series of remotely sensed images and data on the human population
from the local census carried out in the Valley. We use these data to quantify the changes that
have been occurring in the Luangwa Valley in terms of migration that has led to land conversion for
agriculture. These changes are analysed to draw conclusions about the potential impact on the risk
of disease to these populations.
Co-author: Kathrin Schaten (The University of Edinburgh) and DDDAC Zambia team

A systematic review on quantitative analysis methods used to investigate the effects of weather
and climate on water-associated diseases
Gianni Lo Iacono, Public Health England
The potential impacts of climate change on infectious diseases are an increasingly important area
of research. For example, 1.1 billion people globally drink water at risk of faecal contamination,
with 361,000 annual deaths of children in poor, developing countries.
Many of these pathogens have zoonotic origin (i.e. Leptospira, E. coli). Climate change is likely to
increase these risks associated with extreme temperatures and changing rainfall.
We have undertaken a systematic critique of the statistical and modelling analysis methods
available to investigate the effects of weather/climate on water-associated diseases. We
considered English language papers in the main databases. Search terms included: waterassociated disease, weather/climate indicators, and methods used.
The most commonly used quantitative analysis methods can be grouped into three main clusters:
process-based models (PBM); empirical statistical models (ESM); and spatial analysis and methods
based on geographic information systems (GIS). In general, PBM are applied when the bio-physical
mechanism of the pathogen under study is relatively known (e.g. cholera); ESM and GIS tend to be
used when the roles of specific environmental drivers are unclear.
Non-inclusion of relevant factors in the methods, reporting bias, poor quality of data, and
correlation among predictor variables are the most commonly reported limitations. Methodologies
often do not distinguish among the multiple sources of time-lags (e.g. patient’s physiology,
reporting mechanisms) between environmental exposures and disease onset.
Disentangling the effects of weather/climate on each pathway (e.g. person-to-person vs
environment-to-person) and gathering information on intermediate steps between
weather/rainfall and disease are key area of future research.

Co-authors: Sotiris Vardoulaki, Gordon Nichols (Public Health England); Sari Kovats (London School
of Hygiene & Tropical Medicine); Lora E Fleming (University of Exeter Medical School)

Eco-epidemiology of Malarial and Non- Malarial Febrile Illness in Western Uganda
Michael Mahero, University of Minnesota
Background: A common complaint among those seeking healthcare services in middle and low
income countries is fever without a localized source, yet diagnosis remains a challenge due to
multiple pathogen morbidity, lack of adequate diagnostic facilities and methods in field
laboratories. Thus morbidity and mortality attributable to febrile illnesses of zoonotic and viral
origin are poorly described and therefore mismanaged. An integrated approach to the syndrome of
fever would address a significant burden of illness in these communities.
Methods: A cross-sectional risk exposure survey was conducted among 374 residents in Hoima and
Kasese, western Uganda in 2015; in areas of high malarial and non-malarial febrile illness along a
rural-urban gradient. Socio demographic and risk factors associated with febrile illness were
collected using a household questionnaire.
Results: The frequency of self-reported fever and malaria was 78% and 75.6% respectively. Both
Kasese (60.2% versus 51.9%) and Hoima (39.2% versus 30.6%) had higher frequencies of selfreported febrile illness than malaria. In Hoima, 27% of the participants had acute febrile illnesses.
While majority of those in Kasese (57%) had chronic presentations of fevers. The odds of febrile
illness was positively associated with milking, assisting in delivery of livestock, livestock slaughter,
use of communal bulls for breeding and low socioeconomic status, while composting of livestock
afterbirth was protective against febrile illness.
Conclusion: Livestock linked transmission pathways and potential variation of fevers across varying
agroecosystems, emphasizes the importance of an integrated One Health approach to the
syndrome of fever in resource limited settings.
Co-authors: Lawrence Mugisha, Christopher Nyatuna, Fujita Ayako, Namusisi Shamilah, Waila
Jacinta, Mwanguzi David, David Boulware, Katey Pelican, Innocent Rwego, Cheryl Robertson, Joel
Hartter, Dominic Travis

Tick bite risk and pathogens – climate, ecology and social dynamics
Liz McGinley, Institute of Global Health, University of Liverpool
The Sheep tick (Ixodes ricinus) is the primary vector of Borrelia burgdorferi s.l., the causative agent
of Lyme borreliosis in Europe. It is also known to act as a vector for other bacterial pathogens such
as Anaplasma phagocytophilum, protozoan parasites such as Babesia divergens, and viral
pathogens such as Tick – Borne Encephalitis virus. This tick is believed to have a wide distribution
across the UK and anecdotal evidence suggests that its range is expanding. Such expansion could
have serious implications for human and veterinary health in relation to tick-borne disease.
Indeed, advanced surveillance over the past decade has highlighted an increase in the number of
reported cases of Lyme borreliosis in the UK. The way in which Ixodes ricinus feeds throughout its
lifecycle facilitates the transfer of pathogens between species, however a range of complex
ecological, climate and social factors determine the risk of human bites and hence, infection. My

PhD research aims to understand the dynamics driving I. ricinus activity, how this activity is
influenced by climate and how this relates to human tick bite risk. The monitoring of I. ricinus
activity at numerous sites across England and Wales, will improve our understanding of the I.
ricinus life cycle and the factors which influence its seasonality – I hope this will allow us to develop
robust models for human tick bite risk, something which we currently lack in the UK. Additionally
this project will supply a spatially diverse “Biobank” of specimens for pathogen testing and through
community involvement, will increase awareness of tick-bite and disease risk.

Quantifying wildlife-livestock interactions for risk of cross-species spread of bovine tuberculosis
in Western Uganda
Natascha Meunier; Royal Veterinary College, London School of Hygiene and Tropical Medicine
The transmission of diseases between livestock and wildlife has been a hindrance to effective
disease control worldwide. Bovine tuberculosis has been shown to have wildlife maintenance hosts
and has been confirmed as present in African buffalo (Syncerus caffer) in Uganda. The aim of this
study was to quantify wildlife-livestock interactions on the border of the Queen Elizabeth National
Park (QENP) using a longitudinal questionnaire undertaken by 30 livestock owners. On average
1.04 (95%CI 0.97-1.11) sightings of Uganda kob, waterbuck, buffalo or warthog were reported per
farmer per day over a three month period, and 0.22 (95%CI 0.20-0.25) sightings of buffalo per
farmer per day. The total number of sightings decreased over the three month period. 14.7% of
the ungulate sightings and 12.0% of the buffalo sightings were reported as 'near' distance (approx.
10m). Ungulate sightings were more likely to be 'near' at the homestead (OR 2.0, 95%CI 1.1-3.6)
compared to the grazing area. Each cattle herd mixed with an average of 5 other cattle herds at
both the communal grazing and watering points on a daily basis. Although wildlife and cattle
shared grazing and watering areas, they seldom came into direct contact (almost touching),
according to farmers. Disease transmission is therefore likely to be by indirect routes, which is an
inefficient mechanism for bovine tuberculosis but good for vector-borne disease transmission. The
cattle-to-cattle transmission of disease during inter-herd mixing at grazing and watering points
may play a larger role in the epidemiology of BTB at this interface.
Co-authors: Peregrine Sebulime (Makerere University), Uganda; Richard White (London School of
Hygiene and Tropical Medicine) and Richard Kock (Royal Veterinary College)

Adoption of biosecurity measures along the livestock value chain: a study in
Bura sub-county, Kenya
Simon Ndungu Nyokabi, Wageningen University
Livestock value chains are important source of employment, income and nutrition in Kenya.
Zoonotic diseases associated with producing, handling, processing and consuming animal products
are a public health problem, with value chains creating a contact network for disease transmission.
Adoption of cheap, integrated and affordable biosecurity measures as advocated by the ‘One
Health’ and ‘EcoHealth’ approaches to disease control from farm to fork, however, is low in Kenya.
The research utilised mixed methods to elicit information form value chain actors. A semistructured questionnaire was used to explore knowledge, attitude and practices of value chain
actors using snowballing and convenience sampling techniques. Participatory mapping was used to
map activities and adoption of biosecurity measures, complemented by key informant interviews.

Low adoption of biosecurity measures is evident across all of the informal value chain, and can be
linked to low levels of training, and low knowledge of diseases, symptoms and biosecurity
measures among actors. There is non-enforcement of laws, governance challenges, inadequate
extension services, and low institutional support for actors to implement and adopt biosecurity
measures. Results show that actors prefer cheap and easy-to-implement food safety interventions
which take into account their low resource-endowment and the small profit margins of
participating in the informal market. Results from this research highlight the urgent need to involve
all livestock value chain actors in food safety and public health interventions and also to support
actors to implement regulations in developing countries such as Kenya, where informal value
chains will continue to dominate into the future.
Co-author: Linda Isuyi (Institute of Agricultural Economics and Social Sciences in the Tropics and
Subtropics, University of Hohenheim)

Ecosystems services and dis-services: health seeking behaviours of populations at risk of batborne zoonotic diseases
Fidelia Ohemeng, University of Ghana
The degree of interactions between humans and wild animals is increasing as a result of ecosystem
changes that bring species of wild animals such as bats closer to human settlements. While the role
of bats as providers of ecosystem services is well recognised, bats are also known to harbour
several zoonotic pathogens. Over the past four decades, there has been an increase in the rate of
zoonotic diseases. A swift response is often essential for dealing with such outbreaks, however, in
many developing countries socio-cultural behaviours compound the inadequacy of healthcare
systems to deal with such outbreaks. This poster explores how a population at risk of bat-borne
zoonotic diseases perceive and experience fevers, and also their health seeking behaviours. Data
were collected from three communities in Ghana that constantly interact with bats through indepth interviews, focus group discussions, and a questionnaire surveys. The findings indicate the
pervasiveness of fevers in the three communities. Treatment for fevers consisted of both orthodox
and traditional medicine. While Western treatment was the preferred choice for most participants,
traditional medicine was utilised more by rural dwellers. Though there has been no reported cases
of disease spill-over from bats in Ghana as yet, these findings point to how at risk groups may
respond in the event of a spill-over of a disease. We recommend that educational campaigns
should target rural dwellers, mainly farmers, who tend to be most at risk of bat borne diseases.
Co-authors: Elaine Lawson, Jesse Ayivor and Yaa Ntiamoa-Baidu (University of Ghana)

Disseminating research results from 10 years of the Kibale EcoHealth Project: supporting intergovernmental collaboration in Western Uganda
Sarah Paige, Global Health Institute
Since 2005, research in the Kibale EcoHealth Project (KEP) has been examining the
interconnections among human, domestic animal, and wildlife health in the context of landscape
change in western Uganda. To mark the 10-year anniversary, KEP held a Results Dissemination
exercise in May 2015. The goals were to 1) establish new, cross-disciplinary professional networks;
2) achieve consensus on health priorities and 3) implement zoonotic disease prevention strategies.

Three seminar series and one priority-setting workshop were conducted with targeted government
offices.
Chimpanzees in Kibale National Park harbour pathogens coming from people, showing that
infections can move not only from animals to humans, but also from humans to animals (Goldberg
et al., 2007)
Residents of local villages were aware of zoonotic diseases and were concerned about worms,
fever, and flu from domestic animals, as well as Ebola, monkeypox, and unknown illnesses from
primates (Paige et al., 2015)
As a result of the Dissemination exercise, district government partners were convened for the first
time. This led to the implementation of a new zoonotic disease control activity led by the District
Veterinary Office. Additionally, representatives of the Uganda Wildlife Authority are proposing a
cross-sectoral working group on zoonotic disease management. These longer-term outcomes
demonstrate that collaboration between researchers and district officials can lead to increased
awareness of zoonotic disease and human health. More generally, activities that promote shared
interpretation of research results and subsequent messaging create local buy-in and can serve as a
catalyst for action.
Co-authors: Emmanuel Tumukugize, Geoffrey Weny, Catherine Kemigabo, Kagoro Wilson, Melody
Bockenfeld and Tony Goldberg

An exploratory social ecological model of barriers to implementation of effective poultry farm
biosecurity in Taiwan
Haini Pao, Royal Veterinary College
The study aims to identify the barriers to the adoption of appropriate measures for on-farm
disease management from a farmer’s perspective. Through face-to-face interviews with poultry
farmers in Taiwan, 25 farmers with more than 10 years’ experience were questioned with an
interview guide comprised of simple and short open-ended questions. The study explored farmers’
attitudes to on-farm biosecurity covering topics related to farm type, farmer’s experience in farm
management, biosecurity, resources, and physical farm environment; the data were analysed by
qualitative content analysis. The study explored the influence of macro socio-economic conditions,
which have considerable impacts on disease control, the industry, and farm management. The
study further identified challenges associated with disease management and farmers’ strategies
for dealing with these. In addition, farmers’ suggestions regarding policy were also explored. A
social ecological model was suggested to explain the complicity of social factors influencing onfarm biosecurity practices with multilevel social structure, including individual, interperson,
society, organization and government levels. In the study, the following areas of deficiency
perceived by farmers were revealed: (1) There is a misunderstanding over the effectiveness of
biosecurity; (2) There are difficulties in changing farmers' current practices; (3) Farmers lack trust
in the government; (4) Farmers believe that researchers rarely provide solutions to practical
problems; (5) Farmers complain about the impracticality of current regulations; (6) Governments
might not be aware of the gaps of obtaining true on-farm disease status information. These
findings will be useful for informing the development of effective biosecurity policies on Taiwan’s
poultry farms.

Co-authors: Professor Dirk Pfeiffer, Elizabeth Jackson (Royal Veterinary College, University of
London); Elizabeth Jackson and Watson W.T.

Rabies in Angola: a One Health approach
Patrizia Parodi, Istituto Zooprofilattico Sperimntale dell'Abruzzo e del Molise
Rabies is a zoonosis which in Angola is mainly transmitted by domestic dogs. Each year about 100
human cases are reported, about 10 folds those notified by other Southern African countries. In
Huila province, one of the most affected by rabies, the epidemiological situation worsened in the
last years, in terms of number of human cases as well as of number of affected municipalities.
Despite the epidemiological situation, data show a decreasing trend in number of domestic
animals vaccinated against rabies, with a coverage well below the threshold of 70% recommended
for rabies control. Environment degradation, due to poor sanitation, another key-factor,
influencing the survival of stray dogs. Since 2014 the project “Zoonoses prevention: integrated
project on public health” (PISP) implemented by the Angola Government in collaboration with the
Istituto Zooprofilattico Sperimentale dell'Abruzzo e del Molise “G. Caporale”, is strengthening
intersectoral collaboration between Public Health and Veterinary Services, through the
organization of joint meetings, training activities and health education materials, especially
designed for schoolchildren. Further to rabies, dog can transmit several other zoonoses: an
horizontal approach, which supports a responsible ownership could be more effective in improving
health. It should have a special focus on schoolchildren, as they are the best companion of dogs,
but also the most affected by the diseases they can transmit.
Co-authors: Paola Di Giuseppe, Ercole del Negro Massimo Scacchia (Istituto Zooprofilattico
Sperimntale dell'Abruzzo e del Molise, Italy); Telma Diogo (Departamento Provincial da Huila de
Saúde Pública, Lubango, Angola); Samo Daniel (Departamento Provincial da Huila dos Serviços de
Veterinária, Lubango, Angola)

Genetic diversity and transmission of hookworms between great apes and humans in Dzanga
Sangha Protected Areas, Central African Republic
Klara Petrzelkova, Institute of Vertebrate Biology Academy of Sciences of the Czech Republic
The exchange of pathogens between wild primates and human populations attracts a great deal of
attention, as primates may be reservoirs for several human diseases and human pathogens can
have devastating effects on endangered primate populations. Since 2007 we have been
monitoring various parasite infections in great apes, other primates and wildlife, local people and
their livestock in a natural forest ecosystem of Dzanga Sangha Protected Areas (DSPA) in Central
African Republic. Here, we present our results on diversity and transmission of hookworms
between great apes and humans in DSPA. We implemented molecular typing of filariform larvae
from faeces. PCR-Sanger sequencing revealed three types of larvae for the ITS1-ITS2 region and
also three phylogenetic groups of Cox1 amplicons. The ITS1-ITS2/Cox1 combination corresponding
to Necator americanus was demonstrated not only in local humans, but also in western lowland
gorillas. Further ITS1-ITS2/Cox1 combinations were recorded in gorillas and chimpanzees, but
importantly also in local BaAka people (traditional hunters and gatherers) and researchers. Coinfections with up to three combinations were frequently found in both apes and humans.
Morphological examinations of adult hookworms obtained from researchers revealed N.

americanus and N. gorillae. We conclude that Necator species of great apes can infect humans and
vice versa. We report a novel hookworm species, N. gorillae, in humans.
Co-authors: Barbora Kalousova, David Modry (University of Veterinary and Pharmaceutical
Sciences Brno, Czech Republic); Masahiro Kitagawa, Hideo Hasegawa (Oita University, Japan);
Tetsuya Sakamaki, (Primate Research Institute, Kyoto University, Japan); Takanori Kooriyma
(Rakuno Gakuen University, Japan); Kathryn A Shutt-Phillips (Fauna & Flora International);
Angelique Todd (World Wildlife Foundation, Central African Republic); Ilona Profousova-Psenkova
(Usti n. Labem Zoo, Usti n. Labem, Czech Republic); Thi Bich Thao, Trinh Thu Hang and Luu Quoc
Toan

Pets, pests and pestilence: understanding social aspects of zoonotic disease transmission
Charlotte Robin, University of Liverpool
Neglecting to explore social aspects of zoonotic disease transmission has led to public health
interventions making assumptions about knowledge; that we, the scientific community know what
is best for the general public. Individuals understand disease and risk differently; this concept is
vital in understanding transmission. This project will explore these constructions of risk, using
hantavirus as a model. As rats are the predominant host, interactions between rats and humans
will be explored in three at-risk groups; pet rat owners, farmers and pest control workers. Indepth, semi-structured interviews are being analysed using a Grounded Theory approach. This
iterative approach allows new theories to be explored and conceptualised. Initial interviews with
pet rat owners have revealed a concept of fatalism in relation to hantavirus; “it’s just one of those
things”. Risk is constructed as “not significant”, and although there is awareness of it being
asymptomatic in rats, there is dissonance between this knowledge and believing pet rats are safe
because “they live in a protected environment”; it is the outside world that poses the risk. Other
zoonoses including leptopspirosis are more accepted; “a completely kind of different risk, and
more contained”, whereas the uncertainty and lack of control surrounding hantavirus means
management is “just not possible” and could lead to isolation from the pet rat community, an
important part of their social identity. This study will provide a deeper understanding of
hantavirus transmission and facilitate the effective communication of socially-targeted
interventions, reducing the risk of hantavirus infection within these communities.
Co-authors: Rob Christley, Francine Watkins and Liz Perkins (University of Liverpool)

MERS-CoV (Middle East Respiratory Syndrome Coronavirus) outside the Arabian Peninsula an
One Health approach:
Understanding the role of wildlife, livestock and human in the virus dynamic
Dr Benjamin Roche, Université de Montpellier
One of the big paradoxes of the MERS-CoV epidemiology is the apparent lack of human cases in
large parts Africa where the virus and an animal host, the dromedary camel, are present.
Understanding the differences between Africa and the Arabian Peninsula (where MERS-CoV is now
endemic) would provide crucial understanding on how to reduce zoonotic infection. We set up
field protocols for estimating (i) the prevalence of MERS-CoV infection in camel populations and
other sensitive species outside Arabian Peninsula, (ii) the ‘at risk’ farming practices that facilitate
transmission between camels, (iii) infection variation pattern in both camels and humans. The first
project phase consisted in a descriptive serological and virological mapping of MERS-CoV in Africa

and central Asia in camel populations (i.e. dromedary and Bactrian).The second project phase
consists in a longitudinal epidemiological monitoring (monthly time step) in camel populations
from Morocco and Ethiopia (blood, swabs, urine, milk); complemented by a questionnaire based
survey of camel owners’ practices. Finally, in parallel a cross-sectional sero-prevalence survey in
human, particularly camel owners and animal workers in abattoirs is conducted by the Institut
Pasteur in Morocco. A cross-sectional sero-prevalence survey is e also conducted on bats in houses
and ‘oasis’ close to farms in Ethiopia. Addressing these questions is crucial for developing
recommendations for animal and human health institutions and countries.
Co-authors: N Akhmetsadykov, G Ayelet, A Baubekova, M N Bencheikh, M Bourgarel, H Boussini, V
Chevalier, D Chu, I El Berbri, O Fassi-Fihri, B Faye, V Grosbois, G Fekadu, G Libeau, W Maher, E
Miguel, M Peiris, M Perera, B Roche, F Roger, D Shimekit, A Traore, M Van Kerkhove

Minimizing disease incidence among rural communities in Sierra Leone
Roland Suluku, Njala University, Sierra Leone
Ebola killed 11,290 people in Sierra Leone, majority live in rural communities. Most rural
communities ,lack proper toilet and waste disposal facilities, good drinking water, sleep with
animals and are constantly interacting with wildlife and domestic animals .Majority of the rural
population earn less than one dollar a day and are unable to properly feed themselves, their
domesticated animals, pay for health services and lack basic knowledge in disease control and
prevention. Most of the roads are in bad shape or inaccessible .Building the best health facility and
providing the best health professionals will not alleviate their problems. The Animal Health Club
has established disease monitoring and surveillance committees and guide the people formulate
by-laws in 30 rural villages. They will monitor Toilets and garbage dumps, drinking water,
ruminants, poultry birds, pets and wildlife, crops and human beings on a daily bases and report to
club executives who will then report to town chiefs and responsible line Ministries or NGO, s
operating in the project areas. People contract diseases from these seven major sources in rural
communities. Proper monitoring of these components with enforced bylaws, will not only improve
disease control and prevention, but increase income, food security, livelihood, and improved
standard of living and prolong the lives of rural people in a clean environment which fulfil the One
Health concept for developing nations of the world.
Key words: diseases, monitoring, rural, communities, One Health.

Arctic parasitology in a changing ecology: Establishment of a baseline dataset for detecting
Apicomplexan parasite population shifts at the Arctic/Subarctic interface
Amy R Sweeny, University of Edinburgh
The Arctic is currently undergoing significant climate change. Ecosystem flux due to climate change
in the Arctic is well--studied, but whether these effects have altered disease transmission dynamics
among Arctic pathogens and their definitive and intermediate hosts has not been assessed. Our
study sought to establish baseline data for the Apicomplexa, protozoal parasites with complex
lifecycles and multiple routes of transmission, including important zoonoses with environmentally
stable life cycle stages that can take advantage of this changing ecology. We determined diversity
and prevalence of apicomplexan parasites infecting over 30 species of stranding resident and
migratory species of marine mammals across the Arctic and subarctic climate zones. Marine

mammals, predominantly collected from the Northeast Pacific and Western Arctic coastlines,
represent important disease sentinels for detecting environmental exposure to infectious agents.
We assembled a molecular database to: 1. determine the prevalence of apicomplexan parasites—
specifically a diverse array of coccidia, including a number of important zoonotic agents—in Arctic
and subarctic climates; 2. investigate longitudinal changes in the geographic range for these
pathogens. Using primers designed for both identification and discovery of coccidia, diagnostic PCR
for 531 marine mammal cases identified a high prevalence and diversity of coccidia in Arctic
samples (65% and 15 species of apicomplexan pathogens, including three recently characterized
Sarcocystis spp. and several novel sequences). Three examples of pathogens, including zoonotic
Toxoplasma gondii, moving between the Arctic and subarctic into previously unexposed marine
mammal populations will be presented, and ramifications for marine mammal and human health
will be discussed.
Co-author: Michael E Grigg (Protozoal Pathogen Discovery Group, Laboratory of Parasitic Diseases,
NIAID, National Institutes of Health, Maryland, USA)

Drinking water under a One Health lens: Livestock ownership and drinking water
contamination in Ghana
Nicola A Wardrop, University of Southampton
Livestock provide important economic and nutritional resources for the rural poor in many
developing countries. However, the presence of livestock can also increase zoonotic disease risks.
Current priorities for diarrhoeal disease prevention include access to (human) sanitation and clean
water. However, there have been few attempts to examine the importance of animal faeces in the
contamination of drinking-water and, thus, this potential route for zoonotic disease transmission is
largely ignored. This study aimed to quantify the relationship between domestic livestock
ownership and drinking-water contamination in Ghana.
Data from a nationally representative household survey with an associated water quality module in
Ghana were used. Multinomial regression, adjusting for confounders, was applied to assess the
relationship between livestock ownership and the level of E. coli in point-of-consumption
household drinking-water. Ownership of five or more large livestock animals (draught animals and
cattle) was associated with a relative risk ratio (RRR) of 6.96 for medium levels of contamination (p
= 0.02) and 6.98 for high levels of contamination (p = 0.02). Ownership of over 20 poultry
(chickens, guinea fowl, ducks or turkeys) was associated with a RRR of 1.8 for medium levels of
contamination (p = 0.02) and 2.09 for high levels of contamination p = 0.005).
These results suggest that livestock ownership is a significant risk factor for the contamination of
drinking-water at the point of consumption and household interventions to control livestock could
potentially improve access to clean drinking-water and prevent diarrhoeal disease.
Co-authors: Allan G Hill, Mawuli Dzodzomenyo, Genevieve Aryeetey, Richard M Adanu and Jim A
Wright (University of Southampton)

Anthroposes: Humans as a source of infectious disease in animals
Robin A Weiss, University College London
We are so used to considering the threat of infectious diseases spreading from animals to humans
(zoonoses) that we pay less attention to the reverse (anthroposes), whereby humans serve as
reservoirs for infectious agents that can harm animal populations. For example, phylogenetic
analyses indicate that bovine TB emerged as a cross-species infection from humans. Moreover, the
so-called porcine H1N1 influenza A virus that spread globally throughout human populations in
2009 probably infected pigs secondarily. Humans have also served as an intermediate host for the
spread on vector-borne infections such as yellow fever virus from the Old World to become
endemic in New World primates, and the same process may be happening with Zika virus today.
Globalization of human travel in the 16th and 17th centuries spread smallpox, measles and syphilis
to naïve human populations with disastrous consequences, and modern humans probably
transmitted lethal infections to Neanderthals and Denisovans when we first made contact outside
Africa. These examples are not merely of historic interest for they illustrate how carefully we need
to control contact with endangered susceptible hosts. The release of human-nurtured animals into
the wild can seed human infections such as MRSA, rhinoviruses and herpesviruses into feral animal
populations. Humans also present a risk to great apes from eco-tourism.
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One Health for the Real World: zoonoses, ecosystems and wellbeing
Location of lunch: Prince Albert Suite

Venue for lunch
Suggested route
(through tunnel)

Entrance to Meeting
Rooms from Outer
Circle

ZSL Meeting Rooms
Camden Town station
(Northern Line)

To walk between ZSL London Zoo and Camden Town underground station takes around ten minutes.
Transport for London Travel information
Telephone: 0843 222 1234 (24 hours a day); Textphone: 020 7918 3015
BUS 274 to Camden Town and Baker Street
www.tfl.gov.uk/
www.citimapper.com

Taxi numbers
Taxi One-Number bookings:
Call-A-Cab:
Computer Cab:
DataCab:
Dial-A-Cab:
Radio Taxis:
Addison Lee:

0871 871 8710
020 8901 4444
020 7908 0207
020 7432 1540
020 7253 5000
020 7272 0272
020 7387 8888

