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Introduction
group also has very little access to information on zoonotic
disease prevention because very little content has been developed for local education (Grant 2002). Even when people
manage to get to the health centres, many centres are not
adequately equipped to diagnose and treat diseases. This has
resulted in a persistence of preventable diseases such as
tuberculosis (TB) and scabies that can be transmitted between
people, wildlife, and domestic animals.
Although there are relatively few documented cases of
disease transmission between people and wild primates, there
is a growing number of cases of suspected disease transmission (Table 1). A disease for which transmission from
primates to people has been proved is Ebola, from a chimpanzee (Pan troglodytes) in Cote d’Ivoire (Formenty et al.
1999) and, more recently, in outbreaks (Leroy et al. 2004)
involving western lowland gorillas (Gorilla gorilla gorilla)
and chimpanzees.
Diseases that have reportedly been transmitted from
domestic cattle to cape buffalo (Syncerus caffer) in Africa
include BTB (Woodford 1982, de Vos et al. 2001) and
rinderpest (Kock 1999). Foot and mouth disease can be
transmitted between cape buffalo and cattle (Dawe et al.
1994, Chilonda et al. 1999, Sutmoller et al. 2000). There are
also examples of disease transmission between species that
are unrelated; for example, mongooses (Mungos mungo) in

Disease is becoming increasingly recognized as a threat to
wildlife conservation, especially for endangered species
(Werikhe et al. 1998). Often the threat is increased by diseases that can be transmitted between closely related species
such as people and primates or cattle and buffalo. Transmission of such diseases at the interface of protected areas
with human settlements can be exacerbated by mixing of
people, wildlife, and domestic animals when wild animals
leave the park boundaries, when domestic animals graze
illegally within the park (Bengis et al. 2002), and when, for
example, tourists, researchers, and field staff enter protected
areas to view primates (Macfie 1992, Woodford et al. 2002).
Zoonotic disease transmission is particularly important in
local communities around protected areas, which, in developing countries, tend to be surrounded by some of the poorest of
the population (Balmford and Whitten 2003). Problem animals threaten these people’s lives and property (Karanth and
Madhusudan 2002), possibly reducing the value of land
around protected areas. In the case of Uganda, with a gross
domestic product (GDP) per capita–purchasing power parity
of US $1200 (CIA 2003), those community and rural settings
have very limited basic health care because most people have
no transportation and live at least 20 miles away from the
nearest health centre (Ministry of Planning and Economic
Development 1997, Homsey 1999). This marginalized target

Table 1. Cases of suspected disease transmission from people to primates
Disease

Species

Location

Reference

Polio

Chimpanzees, Pan troglodytes

Gombe National Park, Tanzania
Beni, Democratic Republic of Congo

Goodall 1971
Kortlandt 1996

Scabies

Mountain gorillas, Gorilla gorilla
beringei
Chimpanzees

Bwindi Impenetrable National Park, Uganda
Gombe National Park

Graczyk et al. 2001, Kalema-Zikusoka et
al. 2002
Pusey 1998

Measles

Mountain gorillas

Parc de Volcans, Rwanda

Hastings et al. 1991

Intestinal
parasites

Baboons, Papio cynocephalus anubis
Mountain gorillas

Gombe National Park
Parc de Volcans

Murray et al. 2000
Sleeman et al. 2000

Yaws

Baboons

Gombe National Park

Wallis and Rick 1999

1 See abstract on p.xxvii.
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Economic Development 1997, Homsey 1999). These factors
have resulted in a large percentage of people suffering from
preventable diseases that can spread to gorillas. These include
scabies, diarrhoeal diseases, measles, and TB (WHO 2002).
TB is exacerbated by a greater than 35% coinfection with
human immunodeficiency virus/acquired immune deficiency
syndrome (HIV/AIDS) (Kibuga 2001) of which Uganda,
Rwanda, and DRC are among the highest-prevalence nations
in the world (Castro 1995) and are among the 22 countries
contributing to 80% of the global TB burden (WHO 2002).
Fortunately, Uganda’s HIV rate has dropped from an estimated 35% to 6% (CIA 2003), and this has been attributed to
education (Kiwanuka-Tondo, personal communication
2003).
Uganda Wildlife Authority (UWA), a national conservation authority, has developed an ecotourism program in
BINP. Sustainable ecotourism depends on maintaining
gorilla health, improving the welfare of local communities
through tourism, and promoting the national economy. Often
the welfare of local communities in BINP has been improved
through tourism revenue (via sharing of funds), development

Botswana and suricates (Suricata suricatta) in South Africa
have contracted human TB (Mycobacterium tuberculosis)
from a rubbish heap outside a tourist lodge frequently visited
by someone with a chronic cough (Table 1) (Alexander et al.
2002).
The following case study describes a few health interventions that were carried out in the aftermath of a scabies
disease outbreak in mountain gorillas in Bwindi Impenetrable
National Park (BINP) in southwestern Uganda in 1996. This
outbreak is thought to have been associated with scabies in
the local community. This paper provides a situation analysis
of the BINP environment, with an emphasis on the status of
human and primate interaction leading up to the disease
outbreak. Included are descriptions of the first reported
scabies outbreak in mountain gorillas that resulted in the
death of an infant gorilla, and a subsequent conservation and
development intervention that was carried out in specific
community and rural settings to improve the situation through
health education campaigns. Potential opportunities for improvement in conservation and development interventions
are described, as well as how to address cross-sectoral linkages between health, wildlife conservation, education, ecotourism, and information technology.

Fig. 1. Mountain gorilla range

Human and primate interaction in
Bwindi Impenetrable National Park,
Uganda
Mountain gorillas and people are very closely related and are
therefore potentially at risk of transmitting pathogens to each
other (Ott-Joslin 1993, Wallis and Rick 1999). Approximately 300 of the estimated 655 mountain gorillas (Gorilla
gorilla beringei) live in BINP, southwestern Uganda (Fig. 1).
The remaining individuals of this highly endangered species
are found in Rwanda, Democratic Republic of Congo (DRC),
and Mgahinga National Park in Uganda (McNeilage et al.
2001). A small forest remnant in Sarambwe, DRC, is contiguous with BINP. The area surrounding Bwindi and the
Virungas has one of the densest human populations in Africa,
with an estimated 200–300 people per square kilometre
(UWA 2001). BINP is approximately 331km2 and was gazetted in 1991 (Butynski and Kalina 1993). The establishment of
this park restricted people’s access to the forest to controlled
activities such as tourism and research, while allowing
multiple-use access for products such as medicinal plants,
basket-weaving materials, and honey (UWA 2001).
Bwindi gorillas have close contact with tourists and researchers (Macfie 1992) and when crop raiding (Madden
1998) or foraging on community land. Some of the foraging
areas outside the park are crossed by village pathways or are
in areas where villagers obtain firewood. Additionally, fragmented patches of secondary forest owned by local people
surround parts of Bwindi, and gorillas utilize these land
patches. In addition to poor health services and information,
the local communities lack hygienic amenities including
clean water and pit latrines (Ministry of Planning and

Courtesy of Dr. Michelle Goldsmith.
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Health education intervention

of income-generating activities (selling crafts, food, and
lodging), and employment in restaurants and lodging facilities (Kamugisha et al. 1997, Ratter 1997). The national economy is enhanced by the funds generated by mountain gorilla
tourism, funds which amount to up to 50% of the overall
income of the Uganda National Park System in some years
(McNeilage et al. 2001).
Continuous monitoring of gorilla health is carried out by
UWA and supporting agencies. However, successful management of gorilla health is undermined by an unhealthy
buffer zone surrounding the gorilla habitat. For example, of
the 19 parishes surrounding BINP, three are in Kisoro district, which has an estimated population of 1,867,000 and a
population density of 301 people per km2. To support this
population, Kisoro district has 11 health centres, of which
only two have laboratory services (Rooney and Sleeman
1998). If human health in the areas surrounding BINP is not
improved, then gorilla health is put at an ever-increasing risk.
According to the district medical personnel surrounding
BINP, the most commonly treated diseases in people are
malaria, respiratory tract infections, diarrhoeal diseases,
scabies, ringworm, intestinal parasites, tropical ulcers, and
eye infections, including river blindness (R. Sajjabi and B.
Nkomejo, personal communication 2001). Through selfreported medical histories, it was determined that respiratory
disease was the most common clinical manifestation seen in
the local community of Kibale National Park. Respiratory
disease was also reported more frequently than diarrhoea in
tourists visiting the park (Adams et al. 2001).

In early to mid 2000, UWA conducted health education
workshops with local communities to improve the situation.
Over 1000 people in 5 of 19 parishes surrounding BINP
participated in the community outreach, which included eight
villages. During these participatory rural appraisal workshops, the team presented lectures in the local language to
introduce diseases common in the BINP area that can be
transmitted between gorillas and people. Prevention strategies were also discussed.
There was initial concern among wildlife managers that the
local community would believe the park authorities valued
gorillas more than people. However, those communities that
had directly benefited from the creation of BINP were actually very receptive to these ideas, and gave more recommendations than those communities that had benefited less.
Most people received at least one educational brochure to
take home at the end of the workshop. Two or more posters
were given to the local parish council leaders to display in
public areas.
Having a multidisciplinary team of community conservation, wildlife health, human health, and education personnel appears to have been helpful. Additionally, the target
communities seem to realize that healthy gorillas can generate income to build villages, which have already become
trading centres as a result of ecotourism. Additionally, communities that received conservation education appear to have
a greater understanding of the need to protect mountain
gorillas both for conservation and a sustainable income
(Kalema-Zikusoka et al. 2001). By contrast, one community
in DRC that had received very little conservation education
and virtually no tourism and research benefits did not trust the
team enough to admit that they had seen gorillas.
One village in Nteko parish was adjacent to the range of a
gorilla group undergoing habituation and that subsequently
contracted scabies. The community recognised the benefits of
the health education workshop because they desperately
wanted tourism so that their village could eventually look like
Buhoma, an established tourist site. They were aware that one
of the reasons that UWA was not establishing tourism in spite
of the adjacent gorilla group being fully habituated was that
this gorilla group spent over 50% of the time outside the park
in public land and people’s gardens. They had been told that
the park authorities were concerned about these gorillas getting infected by exposure to contaminated clothing, uncovered rubbish heaps, and shallow pit latrines. Communities
realised these problems had to be addressed.
Recommendations from the communities were divided into
three categories: medical, nonmedical, and hygiene. Medical
recommendations, with the Ministry of Health having primary responsibility, included bringing health services, such
as mobile clinics, closer to the protected area and employing a
nurse for Bwindi. Issues such as having access to safe water
were also discussed. Nonmedical recommendations included
strengthening the human/gorilla conflict (HUGO) team,
made up of local community members trained by UWA, to
chase gorillas back to the park; and holding more health

Mountain gorilla scabies outbreak
The first reported scabies outbreak in mountain gorillas occurred in 1996 in a tourist-habituated group of four gorillas
adjacent to the Buhoma tourist site in BINP. The gorillas were
scratching excessively and developed white scaly skin. The
group was treated with ivermectin, and all recovered after one
treatment except for an infant that died (Kalema-Zikusoka et
al. 2002). The source of the scabies was never determined,
although people were suspected for two reasons: scabies is
common in the local communities, and the gorillas’ severe
reaction to the disease indicated a lack of prior exposure to
this mite from a closely related host. The gorillas could have
been exposed to scabies through contaminated clothing or
other fomites of infected people during tourist visits or when
the gorillas were outside the park boundary raiding banana
crops.
Four years later, a scabies outbreak occurred in another
group of gorillas being habituated for tourism in Nteko
parish, also in BINP, resulting in morbidity of some of the
group. They, too, recovered with ivermectin treatment
(Graczyk et al. 2001). While the ivermectin treatment was
successful, it was felt that interventions addressing the public
health situation around BINP were needed to prevent further
outbreaks.
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supportive role in improving education and enhancing access
to health services and information (Grant 2002).
Multidisciplinary teams from the wildlife management,
medical, and veterinary sectors could be established to carry
out joint education, health training, and research programmes
while helping to maximize the use of limited resources. Close
collaboration among governments, nongovernmental organizations, the private sector, universities, and schools is needed
to develop effective and efficient programmes, focusing
specifically on interrelated human and animal diseases such
as TB, BTB, scabies, brucellosis, rabies, and Ebola. Local
involvement in designing these programmes is crucial for
long-term success.
Examples of such interventions include joint education
programmes, such as the health education workshops carried
out in BINP in 2000. These grassroots education programmes
would benefit from input from all key stakeholders to ensure
that the materials used would be relevant to the local situation
and printed in local languages. Participatory rural appraisal
techniques can help to promote local community ownership
of the recommendations put forward by the affected communities at a grassroots level. UWA has started to hold
planning workshops with health policymakers and local leaders to further strengthen links between wildlife conservation
and public health (Rainer 2002).
Developing “multiple use” health care and diagnostic services and facilities can potentially be more effective in preventing diseases that spread between people, domestic
animals, and wildlife because information can be shared more
easily. Sharing facilities and services could also save costs.
Many places with wildlife have poorly developed infrastructure and few resources for transporting needed goods to
the population. Tour operators and wildlife managers with
access to good vehicles could help by transporting free medication, such as TB medication (WHO 2002), from the capital
city, Kampala, to the people who need it. A similar programme has been successfully carried out via the Healthy
Community Initiatives of the Kayapo Health Project in
Brazil, where researchers bring malaria medication to people
residing next to the forest (Margoluis et al. 2001). Joint
domestic and wild animal laboratories at the interface of
protected areas and human settlements could help to facilitate
information sharing and better control of disease outbreaks.
Joint training programmes could involve medical and
veterinary technicians carrying out laboratory work together
and could help wildlife personnel, veterinarians, medical
doctors, and other health workers to carry out integrated
education campaigns on interrelated wildlife conservation
and public health issues. In addition to promoting collaboration, local community involvement could be encouraged
through “training of trainers” to educate others.
Research on interrelated wildlife conservation and public
health issues should be encouraged to increase our understanding of these links, and results should be shared with
policymakers. Such research could help to identify the most
common diseases that pose a threat to public health, wildlife
conservation, and ecotourism.

education programmes. UWA was deemed to be primarily responsible for these measures. Hygiene recommendations included covering rubbish heaps and digging proper pit latrines
of at least 10 feet (three metres) deep. The local community
would have primary responsibility for these activities.
Despite receiving economic benefits from tourism, some
villages complained about problem animals. A farmer was
interviewed when a tourist gorilla group had just damaged his
banana crop. He acknowledged that the mountain gorillas
have brought wealth and economic development to his village and his children have benefited from park employment,
but pointed out that farmers like himself whose crops are
destroyed are not being compensated for individual loss of
income, which could be used to pay for children’s school fees
and to build family assets. In this case, problem animals
undermined the success of the health education workshops.
As long as problem animals exist, the potential for disease
transmission at the human, wildlife, and domestic animal
interface will always be present. Problem animals also undermine conservation efforts such as revenue sharing and conservation education. Compensation for problem animal
damage is often controversial because, for example, it is often
difficult for the victims and the organization responsible for
providing compensation to agree on how much payment is
sufficient and fair (Nyhus et al. 2003). However, individual
compensation appears to have reduced the resentment of
farmers to wildlife (wolves) taking their livestock around
Yellowstone National Park in the USA (Nyhus et al. 2003),
and may have been able to appease this farmer (at least in the
short term) whose crops were destroyed by mountain gorillas.
Health education appears to be a conservation tool that can
bring together the public health, wildlife conservation, and
ecotourism sectors. Local communities that received mountain gorilla ecotourism benefits recognized that they could
prevent mountain gorillas from getting human diseases by
doing things like digging better pit latrines and covering
rubbish heaps. However, some recommendations were
beyond their control, such as access to better health services
or safe water. The lack of access to clean water not only
contributes to a range of gastrointestinal illnesses but also
undermines efforts to control scabies, as the mites survive on
dirty clothes that can be handled by curious wild animals,
such as mountain gorillas (Fossey 1983).

Ideas for improvements in
conservation and development
interventions
An integrated approach to controlling disease transmission
between wildlife, people, and domestic animals needs to be
developed by stakeholders. This could start with dialogue
among the affected communities and professionals from the
wildlife, human health, veterinary, education, and information and communication technology sectors, and sharing of
information using print, radio broadcasts, video, CD-ROM,
handheld computers, databases, or the internet to play a
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and people contracting Ebola from eating gorillas or chimpanzees (Leroy et al. 2004).
Beyond reducing the risks of disease transmission across
the wildlife/domestic animal/human interface, a favourable
outcome of improving the health status of local communities
living around protected areas is the potential to cultivate a
more positive attitude towards wildlife conservation and
public health.

Other research studies could help to evaluate local community attitudes and behaviour that facilitate disease
transmission at the interface. Because public health depends
on people’s behaviour, evaluation of programmes integrating
wildlife conservation and public health should focus on how
people’s behaviour is changing (or not) over time. Behaviour
such as failing to boil milk and eating uninspected meat
occurs commonly in rural areas of Uganda (Opuda-Asibo
1995), predisposing people to infectious diseases, such as
zoonotic BTB from cattle (Cosivi et al. 1998). Recent field
surveys have shown that almost 50% of the people living
around Queen Elizabeth National Park in Uganda drink unboiled milk, potentially exposing them to BTB from cattle
that mix with buffalo. Studies to determine how poor wildlife
conservation and public health practices are affecting socioeconomic development would be useful. Furthermore, research could explore models for sustainability for integrated
conservation and public health programmes.
Finally, there is growing evidence of the need for an integrated approach to wildlife conservation and public health to
maximize the limited resources available to control disease
transmission between wildlife, people, and domestic animals
at the interface. Funds from wildlife conservation could be
allocated to public health, where it directly affects conservation, such as the case of scabies in the Bwindi mountain
gorillas. Similarly, donor funds earmarked for health improvement could be allocated to wildlife conservation where
it directly affects public health, such as the case of people
being exposed to bovine TB from drinking unboiled milk,
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