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Abstract

Rabies is a zoonotic disease endemic in Namibia, which affects animals and people worldwide and is fatal if not
treated in time. Due to its cross-sectoral implications for human health, animal health, biodiversity, and liveli-
hoods, rabies constitutes a major One Health challenge. Effective control strategies against rabies require a multi-
disciplinary approach to create awareness, educate the public, vaccinate dogs and cats, and maintain continuous
surveillance.

To contribute to national and global rabies control efforts, and protect wildlife, the Cheetah Conservation Fund
(CCF) initiated a mass rabies vaccination campaign in the four eastern communal conservancies of the Greater
Waterberg Landscape, Namibia. These efforts aim to reduce rabies transmission at the human-domestic ani-
mal-wildlife interface, maintaining the health of domestic carnivores and reducing the risk of disease spreading
among people and vulnerable wildlife populations (such as cheetahs, Acinonyx jubatus, and wild dogs, Lycaon
pictus).

Since 2019 the CCF team has operated in underserved, remote areas, administering over 10,000 rabies vacci-
nations to dogs and cats over six years. Through concurrent educational efforts CCF has also raised awareness
about rabies and other common diseases affecting both domestic and wild animals, such as canine distemper and
canine parvovirus.

CCF remains committed to continuing this essential work, not only for the safety of wildlife, but for the health
and well-being of the people living in these communities. By addressing rabies with a One Health strategy, this
approach can support both biodiversity conservation and community resilience.

Introduction

Rabies is a zoonotic disease, endemic to Namibia, and
carries significant One Health implications, affecting
wildlife, domestic animals, and humans (Hikufe et al.
2019). One Health is defined as a unified, multidiscipli-
nary approach that promotes human, animal, and en-
vironmental health by recognising their interconnect-
edness to improve disease surveillance, control, and
ecosystem wellbeing (WHO 2023). Rabies is caused by a
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rhabdovirus, which is transmitted through saliva from
bites or scratches of infected animals (CDC 2024b). It
affects the central nervous system, and, left untreated,
leads to death in humans and susceptible domestic and
wildlife species, posing a significant burden on public
health and economic systems (Fooks et al. 2014).
Rabies causes an estimated 70,000 human deaths
worldwide annually (CDC 2024), of which over 21,000
are attributed to African countries in which rabies is en-
demic (WHO 2023, 2024). In these regions marginalised
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communities with limited access to healthcare and re-
sources are particularly affected. Most rabies victims
are children between the ages of five and 14 years
(Hampson et al. 2015; WHO 2024). In Namibia 242 hu-
man deaths have been attributed to confirmed rabies
cases over the past two decades (Tenzin et al. 2025).
This number is likely an underestimate, despite rabies
being a notifiable disease in Namibia, as access to diag-
nostic services in remote areas remains limited.

Rabies also affects humans indirectly through its im-
pact on domestic and wild animals. Loss of livestock
can have grave economic consequences, particular-
ly for rural communities that depend on livestock for
their livelihood (Jibat, Mourits, Hogeveen 2016). Rabies
in wildlife affects humans in multiple ways. Wildlife
can act as a reservoir for the virus, playing a signifi-
cant role in rabies transmission (Stuchin et al. 2018).
Additionally, wildlife can be highly susceptible to ra-
bies with far-reaching ecological consequences, dis-
rupting ecosystems and biodiversity (Hikufe et al. 2019;
Stuchin et al. 2018).

Domestic dogs play an important role in rabies trans-
mission. They are the primary reservoir for the rabies
virus in many parts of the world, particularly in devel-
oping nations that have lower vaccination coverage,
and over 99 per cent of human deaths have been at-
tributed to dog bites (WHO 2024, 2013; Diirr et al. 2023).
Transmission of the virus between domestic dogs and
wildlife can also perpetuate rabies within natural eco-
systems (Rajendra et al. 2017; Constanzi et al. 2021).
Therefore, controlling rabies in domestic dog popula-
tions plays a major role in protecting wildlife and hu-
mans, and has an important One Health component.

An effective rabies vaccine is available for dogs and
typically involves a single 1.0 ml subcutaneous or intra-
muscular dose of an inactivated vaccine (WHO 2018).
Rabies boosters in dogs are administered every one to
three years depending on the manufacturer’s specifica-
tions, national regulations, and life stage of the animal
(WHO 2018). In high-risk areas with limited surveil-
lance and high animal turnover, annual vaccination
of at least 70 per cent of dogs is strongly recommend-
ed to interrupt rabies virus transmission (WHO 2018;
Wallace et al. 2017; Hampson et al. 2009). Mass dog vac-
cination campaigns, especially when combined with
rabies awareness, have proven to be one of the best
ways to decrease rabies cases in humans (Hampson et
al. 2015; Lavan et al. 2017; Wallace et al. 2017). This has
been demonstrated with the success of Latin America
in reducing the incidence of human rabies by 96 per
cent in the course of 30 years, by focusing their efforts
on the above-mentioned strategies, complemented by
a strong surveillance programme (Velasco-Villa et al.
2017; Del Rio Vilas et al. 2017). Vaccination campaigns
of domestic carnivores have also been successfully
used to reduce spillover events of the virus into wild-
life and to protect endangered species from rabies out-
breaks (Barnett & Civitello 2020).

Altogether, dog vaccination, wildlife surveillance, and
public education are critical pillars to a One Health ap-
proach for rabies control and eradication (Cleaveland
et al. 2006). This approach focuses on strategies that
consider the health of people, animals, and ecosystems
together, as well as their relationships, to optimise the
impacts on everyone’s health through a holistic ap-
proach involving a multidisciplinary workforce. The
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vaccination and awareness campaigns not only protect
dogs from the disease but also create a barrier against
its transmission to humans and wildlife.

Vaccination campaigns for domestic dogs and cats
are therefore especially important in areas where
endangered species coexist with human settlements
(Cleaveland et al. 2006; Hughes et al. 2013; Fitzpatrick
et al. 2012). One such interface exists in the communal
areas in Namibia, where rabies cases are regularly re-
ported but vaccination for dogs is not easily accessible.
The Namibian government has initiated major vacci-
nation efforts focused on the northern communal ar-
eas, where the majority of confirmed dog rabies cases
(82%) have been reported (Hikufe et al. 2019). In 2019
the Cheetah Conservation Fund (CCF) launched a rabies
vaccination programme aimed at domestic carnivores
(predominantly dogs and cats) in the eastern commu-
nal areas to complement government efforts.

CCF's rabies vaccination
programme

The primary goal of CCF’s programme is to improve the
health and welfare of domestic animals while also pro-
viding indirect protection to people and wildlife, par-
ticularly vulnerable and endangered species such as
African wild dog (Lycaon pictus) and cheetah (Acinonyx
jubatus), which can come into contact with rabid dogs.

A wide geographic reach

The programme operates within the four eastern
communal conservancies of the Greater Waterberg
Landscape conservation area, located in the cen-
tral-eastern part of Namibia (Figure 1). These four con-
servancies — Otjituuo, Okamatapati, African Wild Dog,
and Ozonahi — are adjacent to the Waterberg Plateau
National Park. Together they cover approximately
16257km? and are home to an estimated 30987 people
(Namibia Statistics Agency 2023). The habitat is char-
acterized predominantly by scrubland, woodland, and
grass savannahs. This landscape is important for wild-
life movement and for maintaining the genetic diversi-
ty of species of conservation concern, such as African
wild dogs, leopards (Panthera pardus), cheetahs, and
several endangered birds and antelopes. The Namibian
conservancy model is considered a success story, as it
grants local communities the right to manage and ben-
efit from their natural resources, including wildlife. It
exemplifies the potential of community-based natu-
ral resource management and integrates community
needs such as cattle farming with tourism strategies
and conservation. This model reduces poaching, sup-
ports wildlife protection, and generates economic ben-
efits for the communities.

A collaborative endeavour

To maximise the reach and effectiveness of its rabies
programme, CCF works closely with state veterinarians,
local authorities, community leaders, and conservan-
cy chair members. Locations (villages or homesteads)
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Figure 1: Map of the locations (villages or homesteads) visited by the CCF team during the years 2019
to 2024 as part of the rabies vaccination programme. The map of Namibia highlights the location of the
four eastern communal conservancies of the Greater Waterberg Landscape within the country.

covered during each vaccination campaign are initially
selected based on the time elapsed since the previous
visit. The list is then revised to prioritise areas with
recent reports of dog bites, suspected rabies cases, or
localised health priorities identified by the state veter-
inarian. These partnerships help overcome logistical
challenges and streamline the process, ensuring that
vaccination campaigns run effectively and in align-
ment with local needs. Additionally, local conservancy
rangers are contracted to navigate challenging land-
scapes, assist with translation, and facilitate communi-
cation with local communities.

A great logistical effort

Conducting a successful rabies vaccination outreach
programme requires meticulous planning, co-ordinat-
ing, and communication. The process begins with a vis-
it to the four conservancies prior to the start of the field
season. During this visit, the CCF team meets with each
conservancy chairperson to review the previous year’s
accomplishments and outcomes, as well as to discuss
plans for the upcoming field season (April to October).
This initial visit is important, as it allows CCF to share
programme data with the communities to show the
extent of the programme and discuss any issues that
may have arisen. For instance, we investigate deaths
that may have occurred shortly after vaccination if
community members are concerned that they may be
linked to the vaccine. The rabies vaccine is very safe
and so far all suspicious cases could be attributed to
other causes (frequently parvovirus or poisoning); but

JNSS, Vol. 71, e31-40 (2025)

it is important to take concerns of the communities se-
riously, and to address those with our rabies education
efforts.

Prior to each vaccination trip, the relevant communi-
ty chairperson is contacted again to confirm the areas
covered by the scheduled trip. The chairperson then in-
forms their community through word of mouth, local
radio announcements, and public gatherings. Ongoing
communication is maintained throughout the trip to
ensure communities are aware of their scheduled vac-
cination opportunity.

Trip planning includes budgeting, securing vaccines,
and preparing vaccination cards as well as education-
al material. The field vehicle needs to be checked and
packed with all the essential camping equipment, as
well as food for the entire trip, which is purchased on
the departure day.

For the vaccination trips our mobile veterinary team
spends up to ten days in the field at a time, camping
on communal land in proximity to a homestead locat-
ed centrally relative to the locations to be visited. This
approach allows the team to reach communities living
in remote and underserved areas, ensuring that even
the most isolated communities have access to rabies
vaccinations for their dogs and cats. At each village or
homestead the team sets up the vaccination station and
explains the process to the owners or carers to obtain
informed consent and gather the data required for our
programme. The data are recorded in the GARC (Global
Alliance for Rabies Control) app, and vaccination cards
are issued for each vaccinated animal.

The vaccinations themselves can be challenging
as many dogs and cats are not accustomed to being
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handled, but our team is experienced in physical re-
straining, quick vaccination techniques (Figure 2), and
safety precautions for the owners or carers and the
vaccinators, ensuring a good success rate. In 2023 and
2024 CCF conducted ten trips each year, administer-
ing 6002 vaccinations in only two years, and reached
a total of 152 and 190 locations respectively (Figure 1).

Once the trip has concluded and the team returns to
CCF the vehicle and equipment are cleaned and disin-
fected to minimise the risk of disease transmission to
CCF animals, and to ensure that the equipment remains
in good condition. Following return to the office, a re-
port is compiled, some well-deserved rest taken, and of-
ten preparations for the next trip begin soon thereafter.

Community engagement

In addition to vaccinations it is important also to ed-
ucate the public. Therefore, CCF conducts education
and awareness sessions in parallel with the vaccina-
tion campaigns and distributes educational materials
related to rabies (Figure 3) and other relevant diseases
(e.g., parvovirus, canine distemper, livestock health is-
sues; Figures 4 and 5). The educational materials were
developed by CCF and are available in English as well
as in local languages. Particular emphasis is placed on
rabies education to promote disease awareness and
teach community members about the importance of
rabies prevention, including how to recognise the signs
of rabies in animals (Figure 3). These initiatives em-
power local populations to play an active role in rabies
prevention, contributing to the overall success of the
programme and increasing protection for community
members and their families. By targeting the intersec-
tion of animal, human, and environmental health, the

programme not only combats rabies but also strength-
ens the resilience of local communities to future zo-
onotic threats.

Promising outcome and
outlook for the future

Since the inception of its rabies vaccination pro-
gramme in 2019 CCPF’s annual vaccination campaigns
have played a key role in rabies control efforts across
the Greater Waterberg Landscape. Despite operational
limitations in 2020 and 2021 due to the COVID-19 pan-
demic, more than 1000 dogs and cats have been vacci-
nated each year (Figure 6), with an increasing trend in
both numbers and geographic reach, exceeding a total
of 10000 vaccinations administered in 2025.

As of 2024 the Okakarara State Veterinary Office be-
gan vaccinating dogs and cats in main settlements with
high population densities within their jurisdiction. This
development allowed CCF to redirect its efforts towards
more remote areas. As a result of greater logistical chal-
lenges in remote areas, fewer individual animals were
vaccinated by CCF in 2024 compared to 2023 (2701 in
2024 compared to 3302 dogs and cats vaccinated by CCF
in 2023). However, this shift has expanded access to un-
derserved populations and increased overall impact of
the programme by including animals that, under oth-
er circumstances, would likely not have had access to
vaccination.

Building on the progress and success of the pro-
gramme, CCF plans to continue expanding its reach
and impact across the region to protect domestic dogs,
wildlife, and people against rabies.

Figure 2: Vaccination of (a) a domestic dog and (b) a domestic cat, under manual restraint.
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Figure 3: Rabies awareness poster. Available upon request from CCF.
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WHAT IS IT?

Canine
Distemper

paramyxovirus.

WHO IS AT RISK?

Wild and domestic carnivores and primarily
infects dogs, jackals, wild dogs and foxes.

WHAT ARE THE
SIGNS?

- begin 10-14 days after infection

- discharge from the eyes and nose
- dyspnea (difficulty breathing)

- coughing and pneumonia

THE DISEASE IS OFTEN FATAL
WITH A MORTALITY RATE OF
50% IN ADULT DOGS AND 80%,
IN PUPPIES. - Fever
+ Anorexia (Doesn’t want to eat)

- Diarrhea and vomiting

- Thickening of the nose and foot pads,
‘NEUROLOGIC symptoms similar to RABIES.

« IF YOUR DOG SHOWS ANY OF THESE SIGNS, CONTACT YOUR VET AS SOON AS POSSIBLE,

Canine Distemper virus (CDV) HIGHLY
CONTAGIOUS disease caused by a

HOW IS IT-

©SPREAD?

‘Contact with infected saliva, urine, feces or
respiratory secretions.

~Animals can shed up to 2 weeks after they recover.
“The virus can survive long periods in the
environment if the temperatures are below freezing.
“Diluted bleach can clean surfaces

TREATMENT

There is no cure or specific treatment for Canine
Di: P With i support  tr , some

animals can fight the disease and recover by themselves,
but it is rare.

PREVENTION

Vaccinate your dogs, especially puppies at a young age.

Saving cheetahs, one dog at the time

Figure 4: Flyer on canine distemper and canine parvovirus distributed to communities.
Available upon request from CCF; in English (pictured) and local languages.

Figure 6: Numbers of dogs and cats vaccinated against
rabies by CCF between 2019 and 2024.

In 2024 and 2025 CCPF’s efforts were recognised by
the Namibian government through an invitation to
participate in the National Rabies Planning and Review
Meeting and Workshop. CCF and other stakeholders
presented the successes and challenges of their respec-
tive vaccination programmes. CCF’s efforts stand out,
as it is a non-profit, non-governmental organisation,
primarily funded by individual donations and driven
by conservation goals, while most other vaccination
campaigns are implemented by national institutions
or government-funded programmes. This further high-
lights the value of coordinated efforts for One Health
initiatives.
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At the national level Namibia has demonstrated sub-
stantial progress in rabies control, with reported hu-
man rabies deaths dropping from 23 in 2015 to only
two in 2023 (Tenzin et al. 2025). This decline highlights
the effectiveness of collaborative strategies combining
public education, state and NGO-led vaccination cam-
paigns, and community engagement.

CCP’s rabies vaccination programme supports the
Namibian efforts toward the Global Strategic Plan “Zero
by 30’ of the World Organisation for Animal Health
(WOAH), the Food and Agriculture Organization of the
United Nations (FAO), and GARC, which aims to elim-
inate human deaths from rabies by 2030. Through

JNSS, Vol. 71, e31-40 (2025)
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its collaborative approach CCF ensures both the sustainability of the programme and alignment with

If you would like more information contact
our outreach team and livestock manager
061237 294 - 081 603 0683

SAVING CHEETAHS, ONE DOG AT A TIME

Figure 5: Flyer on livestock diseases and disease management distributed to
communities. Available upon request from CCF in English and local languages.

JNSS, Vol. 71, e31-40 (2025)
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the national strategy. Data from the CCF vaccination
campaign are shared with the Namibian government
and officially contribute to the national rabies eradica-
tion efforts.

To complement the campaign’s efforts with quanti-
tative data, CCF co-supervised a Master’s student from
the University of Bristol (United Kingdom) to evaluate
the impact of the rabies vaccination programme. The
project is expected to provide evidence supporting
community-based rabies control programmes and may
inform future national and international strategies.

CCF remains committed to sustaining these efforts, as
rabies control is crucial for both wildlife conservation
and public health in Namibia. Together with the local
and national authorities we aim to continue protecting
Namibia’s diverse wildlife and ensure the well-being of
its communities.
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