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ABSTRACT

Exploration of sustainable and affordable control options of bovine brucellosis
in the endemic zone in Tanzania
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e
Shingo Asakura

wE Hi

Brucellosis is a zoonotic disease spreading across the world. Although the cases and burden
of the disease are tremendous, the disease control by the government is not expected due to the
lack of recourses in many developing countries. This study was carried out to explore the
sustainable and affordable control options of bovine brucellosis in Morogoro region, Tanzania.

First study was conducted as a cross-sectional study to compare prevalence and risk factors
of bovine brucellosis, and risky behaviours for the human infection between urban and agro-
pastoral areas. Cattle blood sampling and interviews using a structured questionnaire were
conducted with farmers. Rose-Bengal test was conducted for the cattle sera, and positive
samples were confirmed with competitive ELISA.

Farm-level sero-prevalences were 0.9% (1/106, 95% CI: 0.0-5.9%) and 52.9% (9/17, 95%
Cl: 28.5-76.1%) in urban and agro-pastoral areas, respectively. The animal-level adjusted
prevalences were 0.2% (1/667, 95% CI: 0.0-1.1%) and 7.0% (28/673, 95% CI: 5.7-8.4%) in
those areas. The final farm-level model including both areas found two risk factors: history of
abortion in the herd (P < 0.01) and cattle grazing (P = 0.07). The animal-level risk factors in
agro-pastoral areas were age (P = 0.04) and history of abortion (P = 0.03). No agro-pastoral

farmer knew about Brucella vaccine. Agro-pastoralists generally had poorer knowledge on



brucellosis, and practiced significantly more risky behaviours for human brucellosis such as
drinking raw milk (17.6%, P < 0.01) and blood (35.3%, P < 0.01), and helping cattle birth
(100%, P = 0.04) than urban farmers (0%, 0% and 79.2%, respectively). Intervention
programmes through education including both human and animal health particularly targeting
agro-pastoralists would be needed.

Thus second study was performed focusing on agro-pastoral areas, investigating the farm
level prevalence and risk factors for bovine brucellosis, and perception and behaviours related
with brucellosis control among agro-pastoralists.

A cross-sectional study involving herd milk diagnosis by Indirect ELISA and questionnaire
survey was conducted in 124 farms. The questions included potential risk factors, knowledge
of brucellosis, willingness-to-pay for cattle vaccination, and Item Count Technique (ICT) for
selling behaviour of cows experienced abortion.

The knowledge on brucellosis among study farmers was poor (name of the disease: 13.7%,
symptoms: 3.2%, transmission from cattle to human: 2.4%, and Brucella vaccine: 2.4%). The
farm-level bovine brucellosis prevalence was 44.4% (55/124, 95% CI. 35.5-53.5). There was
no risk factor for bovine brucellosis but a preventive factor, using veterinary service (OR =0.39,
95%CI: 0.18-0.84, P = 0.02). For the scenarios of vaccinating all cattle and only calves, 59.7%
and 89.5% of farmers were willing to pay for vaccination. Being Maasai tribe was a hesitating
factor for vaccinating all cattle (OR = 0.39, 95%CIl: 0.19-0.83, P = 0.01) and using a veterinary
service an encouraging factor for vaccinating calves (OR = 4.0, 95%Cl: 1.2-13.0, P = 0.02).
The ICT found that 45.1% of the farmers sold out cows that caused abortion. The estimate was
not statistically different from that obtained by direct questioning (34.1%, SE = 7.5%, binomial
P value = 0.27, factor score = 1.32), suggesting that farmers did not hesitate to do the activity.
Maasai conducted the risky behaviours against human infection such as drinking raw milk (P

= 0.06) or blood (P < 0.01), and helping delivery with bear hands (P = 0.03) than the other



tribes.

The results showed that bovine brucellosis is endemic in agro-pastoral areas in Morogoro
region, Tanzania. Veterinary service was a preventive factor of bovine brucellosis, suggested
that regular preventive health measures may reduce the prevalence. The cattle farmers were
willing to pay for brucellosis vaccination, particularly by limiting calves to be vaccinated,
indicating the feasibility of community-based calf vaccination programme. Receiving
education from veterinarians was again a key to accept vaccination for calves. Farmers were
selling cows experienced abortion without hesitation, and this may have contributed to the
maintenance of the disease but at the same time suppressed within-herd prevalence. This study
showed that One Health approach for joint planning and actions of community-based

brucellosis intervention, including health education, is necessary and feasible in Tanzania.
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