Kansiime et al. BMC Public Health 2014, 14:242

http://www.biomedcentral.com/1471-2458/14/242
p BMC

Public Health

RESEARCH ARTICLE Open Access

Knowledge and perceptions of brucellosis in the
pastoral communities adjacent to Lake Mburo
National Park, Uganda

Catherine Kansiime'", Anthony Mugisha?, Fredrick Makumbi®, Samuel Mugisha?, Innocent B Rwego™’,
Joseph Sempa’, Suzanne N Kiwanuka', Benon B Asiimwe® and Elizeus Rutebemberwa'

Abstract

Background: Brucellosis is one of the most common zoonotic infections globally. Lack of knowledge about
brucellosis may affect the health-seeking behavior of patients, thus leading to sustained transmission in these
communities. Our study assessed knowledge and perceptions of brucellosis among pastoral communities adjacent
to Lake Mburo National Park (LMNP), Kiruhura District, Uganda.

Methods: A community cross-sectional questionnaire survey involving 371 randomly selected household heads
from three sub-counties neighboring LMNP were interviewed between June and August 2012. Data collected
included communities’ knowledge on causes, symptoms, transmission, treatment, prevention and risk factors of
brucellosis. Multivariable logistic regression analysis was performed to explore strength of association between
overall knowledge of brucellosis and various individual factors using odds ratios and 95% confidence intervals.

Results: Only 70 (19%) knew the symptoms of brucellosis in animals, and three quarters (279, 75.5%) mentioned
joint and muscle pain as a common symptom in humans. Almost all participants (370, 99.3%) had ever heard about
brucellosis, majority (311, 84.7%) believed it affects all sexes and two thirds (67.7%) of the respondents believed
close proximity to wildlife contributes to the presence of the disease. Almost all (352, 95.4%) knew that brucellosis
in humans could be treatable using modern drugs. The main routes of infection in humans such as consumption of
unpasteurized dairy products were known by 97% (360/371); eating of half-cooked meat by 91.4% and eating
contaminated pasture in animals by 97.4%. There was moderate overall knowledge of brucellosis 197 (53.1%).
Factors associated with higher overall knowledge were being agro-pastoralists (@OR: 2.08, Cl: 1.17-3.71) compared to
pure pastoralists while those who reported that the disease was a health problem (aOR: 0.18, ClI: 0.06-0.56)
compared to those who said it was not were less likely to be knowledgeable.

Conclusions: There was moderate overall knowledge of human and animal brucellosis among the participants.
Majority of the participants believed that close proximity to wildlife contributes to the presence of the disease in
the area. There is a need for collaboration between the public health, veterinary and wildlife sectors to provide
health education on brucellosis for better management of the disease in the communities.
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Background

Brucellosis is one of the most common zoonotic infections
globally [1], transmitted to humans through consumption
of unpasteurized dairy products or through direct contact
with infected animals, placentas or aborted foetuses. Clin-
ically, the disease is characterized by fever, fatigue, head-
ache, sweating, joint pain, loss of appetite, muscular pain,
lumbar pain, weight loss, and arthritis [2]. In humans,
brucellosis is often easily misdiagnosed as other febrile
syndromes such as malaria and typhoid fever, thereby
resulting in mistreatments and underreporting [3].

This bacterial disease is a zoonosis of veterinary, public
health and economic significance in most developing
countries [4]. In livestock, it results in abortion, reduced
fertility, weak offspring and lowered milk production [5].
Furthermore, the disease has major economic conse-
quences due to time lost by patients from normal daily ac-
tivities [6] with concomitant loss of income [7] and losses
in animal production [8]. Therefore, in regions where hu-
man brucellosis is endemic, there is a great need to link
animal and human health sectors since veterinary and
public health sectors share the common goal of protect-
ing, promoting and improving the health and wellbeing of
human populations [9].

In endemic countries, such infection in humans is either
via unpasteurized milk products or by exposure to in-
fected placental material, aborted foetuses or infected ani-
mals, which after abortion can shed a vast amount of
bacteria [10]. The use of dried dung as fuel and insulation
in houses may also promote infection in households [6].
Brucellosis is an occupational disease; farmers, veterinar-
ians, and inseminators are at higher risk of contracting it.
There is an even stronger association with poverty; poor
people live closer to their animals, are more likely to con-
sume unpasteurized milk products and meat from in-
fected animals, and are less prone to protect themselves
when dealing with foetal fluids and vaginal discharges
after abortion or full-term parturition. Furthermore, as
with other conditions; poor people, especially in rural
areas, are less likely to get proper diagnosis and treatment,
and since brucellosis is a zoonosis it is a double burden
for it affects both people and their animals - in poor
households [5].

In Uganda, human Brucellosis has been reported to be
prevalent in both rural and urban areas [11] with a re-
cent case—control study at Mulago national referral hos-
pital in Kampala showing that living in a slum area was
a risk factor for infection for urban dwellers. A study of
brucellosis in cattle in Mbarara district reported a herd
prevalence of 55.6% and animal prevalence of 15.8% in
the pastoral dairy system [12] but higher figures of up to
100% at herd level and 30% at animal level have been re-
ported in the Central district of Nakasongola [13]. In
rural Uganda, pastoralist communities are particularly at
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risk of the disease because of their itinerant lifestyle and
other cherished ways of life that expose them to contact
with animals and their products.

Since the 1960s, the government of Uganda has actively
encouraged its traditionally mobile pastoralists to be
sedentary. As a result, most of the former nomadic pas-
toralists who occupy Uganda’s cattle corridor, are now
sedentary in a geographic space increasingly coming
under stress from other competing land use types and
climate change [14]. Among these are pastoralists in
Kiruhura district, Southwest Uganda, who have been
resettled and some of them living close to Lake Mburo
National Park. This group has access to the park during
dry seasons for pasture and water. However, this inter-
action between humans, domestic and wild animals is a
potential threat since wildlife brucellosis also represents
a potential zoonotic threat [15] as a result of spillover of
infection from wildlife to cattle and later to humans in
these areas. Lack of sufficient knowledge of the disease,
the absence of effective prevention and management
strategies and continuous interaction of human, domes-
tic animal and wildlife may contribute to continuous
spread of the disease. The aim of this study was to as-
sess knowledge and perceptions about causes, symp-
toms, mode of transmission, prevention and treatment
of brucellosis among pastoral communities adjacent to
LMNP, Southwest Uganda. The findings of this study
may contribute to the designing of control strategies of
the disease in the communities.

Methods

Study area and population

The study was conducted in the pastoralist rangelands
of Lake Mburo National Park (LMNP), Nyabushozi
County, Kiruhura district, Western Uganda. The district
is characterized by typical semi-arid savannah grasslands
with an estimated population of 212,087 with an annual
growth rate of 3% [16]. Three sub-counties of Nyabushozi
were purposively chosen on the criterion of being adja-
cent to LMNP. The study sub-counties were Kanyaryeru
to the West, Nyakashashara to the East, and Sanga to
the North because of the increasing wildlife-human-
domestic animal interface, hence potential risk for zoo-
noses [17]. Currently, there are no communal lands in
this area except for cattle passages and communal water-
ing dams adjacent to LMNP. The communities in this
region derive their livelihoods by selling cattle, cattle
products and recently have started growing food crops
at a subsistence level. In this study we focused on three
categories of pastoralists: the farmers who are settled
and solely grow crops, the agro-pastoralists who rear
cattle as well as practice farming and the pure pastoralists/
semi-nomads who only rear cattle and these have perman-
ent shelters but move their animals in dry seasons in
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search of water and pasture. The majority of cattle keepers
in this area are agro-pastoralists.

Study design and sampling procedure

Between June and August 2012, a community-based
cross sectional survey was conducted in randomly se-
lected households of three sub-counties in Kiruhura dis-
trict to assess the knowledge and perception of the
communities about brucellosis. With the help of the
Local Council Chairmen, the research obtained a list of
households from the village registers in the purposively
selected sub-counties adjacent to LMNP. Villages close
to the park had a minimum of 60 households. A total of
ten [10] villages were purposively selected (those adja-
cent to the park), and from each 120 households were
randomly selected. A systematic random sampling
method, with a sampling interval of 5 obtained by divid-
ing the total number of households in each village by
the desired number of households; 60/12 was used to se-
lect the participating households. Study eligibility was
based on willingness to be interviewed and being a
household head or spouse or a person in-charge of the
household aged eighteen and above in the absence of the
household head and the spouse. Sample size was esti-
mated at 354 participants from all the three sub-counties
using 83.2% proportion of knowledge of brucellosis [18], a
5% level of precision of the estimate, a non-response rate
of 10% and a design effect of 1.5 because participants were
being selected from three independent sub-counties using
multi-stage sampling. However, a total of 371 participants
were enrolled in the study.

Study design and data collection

Information on knowledge about cause, symptoms, mode
of transmission, prevention, treatment and risk factors for
brucellosis was collected using structured interviewer ad-
ministered questionnaires. The questionnaire was trans-
lated from the original English version into the local
language (Runyankole) and back translated to English by
independent persons to ensure consistency, clarity and
socio-cultural acceptability in the communities. During
pre-testing, additional information was gathered and some
of the questions were modified. The participants were
interviewed in their local language by the principal investiga-
tor and trained research assistants selected from the local-
ities. Information on the socio-demographic characteristics
of the participants was also included in the questionnaires.
Upon completion of the questionnaire, the interviewers pro-
vided household members with relevant disease information
and gave the participants the opportunity to ask questions
about brucellosis. Disease information in both animals
and humans included a description of brucellosis and its
cause, symptoms, the potential routes of transmission,
treatment, and measures to prevent infection.
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Data analysis

Collected data were coded and entered into a data base
using Epi-Data software version 3.1, while analysis was
conducted using STATA soft-ware Version 10. Categorical
variables were presented as proportions and their associa-
tions determined by Chi-square test. Bivariate analysis was
performed to explore associations between overall know-
ledge and independent variables such as age, sex, marital
status, education, occupation, family ever had member
with brucellosis, ever heard about brucellosis, whether it
was a health problem in the area and if it was preventable.
Furthermore, bivariate analysis was done for subscale do-
main of knowledge (symptoms, transmission routes, treat-
ment, and preventive methods in both humans and
animals) and risk factors. Associations were considered to
be statistically significant if they achieved a p < 0.05. Logis-
tic regression models were fitted to estimate independent
associations between subscale knowledge and predictor
variables. Variables for sub-scale knowledge were collected
as multiple responses, and for one to be considered
knowledgeable about brucellosis; he or she would have
given at least two or more correct responses for each cat-
egory of knowledge.

Inclusion of variables into the multivariable analysis
was based on factors in bivariate analyses that either had
p <0.2 or known potential cofounders or factors associ-
ated with knowledge from previous studies. Overall
knowledge (dependent variable) of human and animal
brucellosis was assessed on correct knowledge of symp-
toms (in animals and humans), mode of transmission
(domestic animals to humans, domestic animal to do-
mestic animal, wild animals to domestic animal, wild an-
imals to humans and vice versa), effective treatment (in
animals and humans), and preventive methods (animal
to humans and animal to animal) and risk factors. Re-
sponses to these questions were collected and analyzed
as multiple responses, but a composite knowledge score
generated ranging 0-16. Normal distribution of these
scores was assessed by histogram. Basing on percentiles,
overall knowledge of brucellosis was categorized into
moderate and high knowledge using the 50™ percentile
as cut off and 75™ percentile respectively. A backward
stepwise method was used in order to identify the vari-
ables that were removed from the model. The least sig-
nificant variables were considered first for removal. Any
variables that caused an insignificant increase in devi-
ance on removal from the model were left out of the
model while the variable that caused a significant in-
crease in deviance on removal was retained in the
model. Variables removed from the model when a back-
ward stepwise method was performed and those known
to be potential cofounders or factors associated with
knowledge from previous studies were tested for con-
founding, any of the mentioned variables that had a
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more than ten percentage change (>10%) in the crude
and adjusted odds ratio was considered a confounder.
However, we found no confounding. A goodness-of-fit
test using Hosmer-Lemeshow test was conducted and
found that the final model was good (P = 0.91).

Ethical issues

The study protocol was approval by Makerere University
School of Public Health Higher Degrees, Research and
Ethics Committee as well as Uganda National Council
for Science and Technology. The study objective was ex-
plained to participants in their local language (Runyan-
kole) and informed written consent was obtained from
each study participant who agreed to participate. Each
participant was interviewed independently and the col-
lected information was kept confidential. Study num-
bers were used instead of participants’ names to ensure
confidentiality.

Results

Socio-demographic characteristics of participants

A total of 371 participants from the three sub-counties
in Kiruhura district were recruited into the study. Forty
percent of the participants were between ages 30 to
44 years (with median age of 40 and standard deviation
14.8 years) while 49% were males and 51% were females.
Of these participants, 165 (44.5%) were from Kanyaryeru,
109 (26.1%) from Nyakashashara and 97 (29.4%) were
from Sanga sub-counties. Majority of the participants
were agro-pastoralists 181(49%), 165(45%) had attained
primary education and 257(69%) were married.

Communities’ awareness and perception about
brucellosis

A majority of the participants (370, 99.3%) had ever
heard about brucellosis which is commonly known as
‘brucella’ in the study areas. Of these, 339 (91.4%) had
heard about brucellosis in their area of residence mainly
from friends, (157, 42.4%) of the participants and 309
(89.8%) said they heard about it in their area since the
year 2000. Responses from the participants depicted that
brucellosis affects all age groups and all sexes and 243
(66.2%) mentioned that the disease is not seasonal. Add-
itionally, those who had ever heard about brucellosis,
222(59.8%) had a household member who had ever suf-
fered from the disease. Two thirds of the participants
(251, 67.7%) mentioned that close proximity to wild ani-
mals is the major factor that contributes to the increase
of brucellosis in the study areas (Table 1).

Communities’ knowledge about causes and symptoms

of brucellosis

The majority of respondents (279, 75.2%) suggested joint
and muscle pain as the major symptom of brucellosis in
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Table 1 Communities’ awareness and perception about
brucellosis

Variables Frequencies  Percentages
(N=371) (%)

Ever heard about brucellosis

Yes 370 99.3

No 1 0.7

Heard from whom?

Friend(s) 157 424

Health workers 73 19.7

Media 38 103

Patient of brucellosis 36 9.7

I/family member/people from the 66 18.0

village

Is brucella a health problem

in this area?

Yes 339 914

No 32 86

Since when?

Recent yrs (2000-2012) 309 89.8

| cannot remember 35 102

Household member suffered

from brucellosis

Yes 222 59.8

No 147 396

| don't remember 2 0.6

Most affected (sex)

Men 9 2.5

Women 38 104

Both sexes 3N 84.7

I don't know 9 25

Is brucellosis seasonal?

Yes 69 188

No 243 66.2

I don't know 55 15

Factors for the increase

Close proximity to wild animals 251 67.7

Poverty 36 9.7

Unawareness about brucellosis 75 202

I do not know 9 24

humans. A low proportion of strict pastoralists com-
pared to the agro-pastoralist (38.0% vs 45.3%, P =0.01)
mentioned body weakness and weight loss (9.0% vs
13.8%, P=0.02) respectively. Most participants (299,
81%) did not know about the symptoms of brucellosis in
animals while only 52 (14%) believed that abortions in
animals at six to seven months was a sign of brucellosis.
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Communities’ knowledge on symptoms and treatment of
brucellosis

Up to 286 participants (77.1%) were aware that brucellosis
presents like other illnesses and the most common illness
mentioned was malaria (239, 64.4%). A higher proportion
of participants (95.4%) knew that brucellosis in humans is
treatable and the majority mentioned treatment with
modern drugs (95.2%) and (84.1%) knew it is treatable in
animals by seeking treatment from a veterinary officer
(78.2%) see Table 2.

Communities’ knowledge about transmission of
brucellosis in both humans and animals

The majority (360, 97.0%) of the participants from all oc-
cupations mentioned consumption of unpasteurized dairy
products, especially milk, and eating of raw or half-cooked
meat (333, 91.4%) as the most common mode of transmis-
sion from domestic animals to humans. Additionally, a high

Table 2 Communities’ knowledge on symptoms and
treatment of brucellosis

Does it present like Frequencies Percentages
other illnesses? (N=371) (%)
Yes 286 77.1
No 85 229
Which other illnesses?

Malaria 239 644
Typhoid 28 7.5
Tuberculosis 19 5.1
I do not know 85 229
Is brucellosis treatable

in humans

Yes 354 954
No 5 14
| don't know 12 32
Kind of treatment sought

for humans

Modern drugs 353 952
Traditional medicine 9 24
Both 7 19
| don't know 2 0.5
Is brucellosis treatable

in animals

Yes 312 84.1
No 16 43
| don't know 43 116
Kind of treatment sought

for animals

Veterinary officer 292 787
Treat them myself 73 19.7
| don't know 6 1.6
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proportion (324, 87.3%) reported eating raw or half cooked
meat as a mode of transmission of brucellosis from wild
animals to humans. Eating contaminated pasture was re-
ported as a common mode of transmission of brucellosis
from domestic to domestic animals (212, 57.1%) and from
wild animals to domestic animals (240, 64.7%). However,
other transmission routes were less known such as; direct
contact with birth products like placentas, inhalation of
contaminated dust, sharing contaminated water sources,
animals mating with infected animals and through artifi-
cial insemination if animals are not tested.

Communities’ knowledge on prevention and risk factors
of brucellosis

Majority of the participants (333, 89.8%) were aware that
brucellosis is preventable in both humans and animals.
However, only two methods of prevention of brucellosis
were mainly mentioned: a high proportion (330, 98.8%)
reported pasteurization of dairy products and 319 (95.5%)
mentioned proper cooking of meat as the methods of pre-
vention from animals to humans (Figure 1); while 230
(67.9%) mentioned isolation of infected animals from
healthy ones (although majority said this is not usually
practiced because of limited land) and 194 (57.2%) men-
tioned testing for infected animals before mating and arti-
ficial insemination as methods of prevention of brucellosis
from animal to animal (Figure 2). Majority of the partici-
pants mentioned contaminated dairy products (340,
91.6%) and direct contact with contaminated birth prod-
ucts (212, 57.1%) as the most common risk factors of
brucellosis.

Association of participants’ socio-demographic
characteristics with participants’ knowledge on
symptoms, transmission, prevention and treatment of
human and animal brucellosis

Knowledge of symptoms of brucellosis in humans was
associated with agro-pastoralists (aOR: 2.53, CI: 1.28-
5.00). High knowledge of preventive methods in humans
(aOR: 2.79, CI: 1.02-3.31) and modern drugs as a choice
of effective treatment (aOR: 3.69, CI: 1.01-13.36) were
associated with females. High knowledge of preventive
methods in humans was also associated with partici-
pants’ who had attained primary education (aOR: 2.48,
CIL: 1.21-5.49) as well as agro-pastoralists (aOR: 1.76, CI:
0.09-3.09). Low knowledge of symptoms in animals
among all study participants was also associated with
the age group 30-44 and 45-59 years (aOR: 3.48, CIL:
1.25-9.70) and (aOR: 4.15, CI: 1.31-13.13) respectively.

Association of participants’ socio-demographic
characteristics with participants overall knowledge
Overall knowledge was categorized using the 50™ per-
centile as cut off and participants who had moderate
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Figure 1 Communities’ knowledge on human prevention of brucellosis.

knowledge were 197 (53.1%), and those with high know-
ledge 75th percentile were 174 (46.9%). Factors significantly
associated with overall knowledge were agro-pastoralists
(aOR: 2.08, CIL: 1.17-3.71) compared to pure pastoralists
and those who reported that the disease was a health
problem (aOR: 0.18, CI: 0.06-0.56) compared to those
who said it was not (Table 3).

Discussion

Knowledge and perceptions about brucellosis among
high risk groups are crucial in influencing the health
seeking behavior of patients as well as controlling its
transmission in animals and humans in communities.
Our study, that aimed at assessing these aspects on

brucellosis, found that 197 (53.1%) had moderate overall
knowledge on brucellosis symptoms, transmission, treat-
ment, prevention and risk factors among the partici-
pants. A majority of the participants (99.3%) in our
study had ever heard about brucellosis (commonly
known as ‘brucella’). The main source of information
about the disease was from friends (42.4%). Contrary to
this finding, a study in central Asia [19] found that 31%
of the respondents had heard about brucellosis from hu-
man doctors. The different sources of information high-
light a need for multiple communication channels to
transmit and improve public knowledge about brucel-
losis through the media, social gatherings and schools as
well as ensuring that knowledge being transmitted is
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Figure 2 Communities’ knowledge on prevention of brucellosis in animals.
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Table 3 Association of participants’ socio-demographic characteristics with participants overall knowledge

Variables Level of knowledge, n (%) Unadjusted OR (95% Cl) Adjusted OR (95% Cl)
Moderate 197 (53.1%) High 174 (46.9%)

Sub-county

Kanyaryeru 89(53.9) 76(46.1)) 1

Sanga 50(51.6) 47(48.5.0) 1.10(0.67-1.85) 1.29(0.73-2.28)

Nyakashashara 58(53.2) 51(46.8) 1.02(0.63-1.67) 1.08(0.64-1.84)

Sex

Male 92(50.3) 91(49.7)

Female 105(55.8) 83(44.2) 0.80(0.53-1.20) 0.87(0.55-1.36)

Age

18-29 44(62.7) 26(37.1) 1

30-44 77(51.7) 72(483) 1.58(0.88-2.83) 1.65 (0.88-3.12)

45-59 45(47.4) 50(52.6) 1.88(1.00-3.53) 1.90(0.93-3.84)

60+ 31(544) 26(45.6) 1.42(0.70-2.89) 1.54(0.67-3.53)

Education

No formal education 75(59.1) 52(40.9) 1

Primary 82(49.7) 83(50.3) 146(0.92-2.33) 147(0.72-2.49)

Secondary 36(48.7) 38(51.3) 1.52(0.85-2.71) 1.53(0.65-3.09)

Tertiary 4(80.0) 1(20.0) 0.36(0.04-3.32) 0.32(0.03-3.50)

Occupation

Farmer 57(63.3) 33(36.7) 1

Pastoralist 63(63.0) 37(37.0) 1.01(0.56-1.83) 1.08(0.59-2.26)

Agro-pastoralists 77(42.5) 104(57.5) 2.33(1.39-3.92) 2.08(1.02-3.27)*

Is brucellosis a health problem?

Yes 170(50.2) 169(49.8) 1

No 27(84.4) 5(15.6) 0.19(0.07-0.50) 0.18(0.06-0.56)

Is brucellosis seasonal?

Yes 36(52.2) 33(47.8) 1

No 123(50.6) 20(49.4) 1.06(0.62-1.82) 0.85(0.47-1.54)

Do not know 35(63.6) 20(36.4) 0.62(0.30-1.29) 048(0.22-1.04)

*variables P-value < = 0.05 (*=0.03). Level of knowledge was obtained using the 50" and 75" percentile. Overall knowledge was coded as 0 for moderate

knowledge and 1 for high knowledge.

standardized through frequent follow-up with health
education talks on biomedical knowledge of the disease
from health and veterinary.

In regard to perceptions about brucellosis, although
most of the participants (311, 84.7%) believed that the
disease does not segregate between age groups and sex,
(243, 66.2%) believed it is not seasonal but occurs
throughout the year. two thirds of the participants (251,
67.7%) mentioned that close proximity to wild animals is
the major factor that contributes to the increase of bru-
cellosis in the study areas and the majority of the partici-
pants (89.8%) believed that brucellosis became a health
problem from around the year 2000 when wildlife-hu-
man—domestic animal interaction increased as a result
of drought in the area. This increasing frequency and

severity of drought, particularly in the semi-arid areas of
the cattle corridor has resulted in a lack of water and
natural pasture [20]. From our study area, the Lake
Mburo National Park Authority in 2009 reported that
farmers, mostly from Sanga, Kanyaryeru, and Nyakasha-
shara sub-counties, moved over 15,000 cows to the park
that competed with wild animals for food and water and
increased the risk for the transmission of animal diseases
[21]. Wild animals such as: buffaloes, impalas and zebras
are common in grazing areas, mixing freely with live-
stock. Brucellosis prevalence in buffaloes has been re-
ported from Egypt (10.0%) and Pakistan (5.05%) [22].
With this increasing interaction that poses a threat to
both humans, domestic animals and wild animals, there
is need for collaborative efforts from the health and
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veterinary sectors, the Uganda Wildlife Authority as well
as the communities in order to control brucellosis by
implementing restrictions on animal movements.

All participants had a high level of knowledge of the
clinical signs of brucellosis in humans, mostly recurrent
fever and joint and muscle pains (Table 3). This finding
is similar to that seen in a study in Central Asia [19]
where 84% of owners of small ruminants mentioned
joint ache and other limb problems; and half of them
mentioned fever as a symptom of brucellosis in humans.
Our findings may be due to the fact that the study area
is an endemic setting, thus the participants have basic
knowledge of the disease. Contrary to this, a study done
among herdsmen in Ghana [23] found that only 4.5%
knew at least one symptom of brucellosis in humans. A
majority (77%) of the participants in our study were
aware that brucellosis presents like other common ill-
nesses and 64% reported that its symptoms were similar
to those of malaria. This is crucial because in humans,
brucellosis is often easily misdiagnosed as other febrile
syndromes such as malaria and typhoid fever, thereby
resulting in underreporting and hence misdirected treat-
ments [3].The ability of our respondents to identify
symptoms of brucellosis in humans as well as other fe-
brile illnesses is crucial in seeking health care and mini-
mizes misdiagnosis of the disease as well as unwarranted
treatment. With this increased knowledge, there is need
to increase the effective demand for services by highlighting
prompt treatment for brucellosis as well as the provision of
equipped health facilities to address the demand.

Conversely, very low knowledge of the symptoms of
brucellosis in animals was depicted by the respondents.
Only 70 (19%) knew the symptoms of brucellosis in ani-
mals. A small proportion (14%) mentioned that abortion
in animals was a major sign of the disease, findings simi-
lar to studies done in cattle keeping communities of
Nigeria ([24]) and Central Asia [19], where abortion was
mentioned by 11% of the participants. This low knowledge
may be due to the different perceptions that pastoralists
have concerning infertility, reduced milk production
and abortions since perception of a risk is influenced by
such factors as life experience and culture [25] as well
as inadequate knowledge of the disease in animals. Con-
trary to the above, a study done in Egypt [18] found high
knowledge (94.4%) of the clinical signs (abortions and
low milk production) in animals and concluded that this
finding was consistent with the endemic situation in
Egypt. Since low knowledge of brucellosis in animals
poses a zoonotic threat to public health, it is important
to provide health education on animal brucellosis since
the source of human infection resides in domestic or
wild animal reservoir and therefore, prevention of hu-
man brucellosis depends predominantly on the control
of the disease in animals [26].
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Participants were knowledgeable on transmission routes
of brucellosis which were; consumption of unpasteurized
dairy products (97%) and eating of raw or half-cooked
meat in humans (91.4%) while in animals eating contami-
nated pasture (97.4%). Additionally, most participants
(87.3%) were aware that eating game meat was a source of
transmission from wild animals to humans. The increas-
ing wildlife—~human—domestic animal interface, including
the consumption of game meat around the world has re-
cently attracted concerns and is challenging [27] since
75% of emerging infectious diseases are zoonoses that are
predominantly associated with wildlife [28] which clearly
highlights an increasing threat arising from these animal
species. However, other animal to human and within ani-
mal transmission routes such as direct contact with in-
fected birth products or aborted materials like placentas
[29], and inhalation of contaminated dust, animals mating
with infected animals and through artificial insemination
[30] were less known by the study participants. Similar
studies elsewhere have shown less community knowledge
and understanding regarding such hazards as infected pla-
cental materials and contaminated products, as was seen
in Central Asia [19] and in Ghana [23], where only 12.9%
of the respondents knew the transmission from cattle to
humans. There is a need for increased public health edu-
cation and behavioral change communication with em-
phasis on various modes of transmission from animal to
animal (both domestic and wild animals) and from animal
to humans in order to better control the disease in en-
demic areas.

Almost all the participants were knowledgeable about
treatment of brucellosis in both humans and animals.
They reported use of modern drugs in humans (95%)
and seeking veterinary care for animals (84%) as the best
options. We view this as a good indicator that would in-
fluence better health care seeking behavior and uptake of
public health messages. Furthermore, most of the partici-
pants (89.8%) were aware that brucellosis is preventable in
both humans and animals. However, only two methods of
prevention from animals to humans and within animals
were commonly mentioned: pasteurization of dairy prod-
ucts (88.9%) and proper cooking of meat (86.0%) to pre-
vent transmission to humans; and isolation of infected
animals (62.0%) from healthy ones as well as testing ani-
mals before mating and artificial insemination (52.3%).
Ironically, it was noted that majority of the participants
did not practically isolate the sick animals because of lack
of facilities for isolation of suspected and/or infected ani-
mals, yet this is one of the major risk factors for disease
transmission between animals as susceptible animals can
be infected via contact with sick animals or contact with
aborted materials or products of parturition [29].

Although participants were aware of the importance
of testing animals for brucellosis before mating and
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vaccination of healthy animals, they cited high costs as a
hindrance. This is compounded by the fact that there is
no vaccine that has been proven to be safe and to pro-
vide significant degree of protection in wild animals
species [31], hence a risk remains for spill-over from
wild to domestic animals as a result of interaction in
marginal grazing areas. A previous study investigating
patient perceptions of brucellosis in Greece [32] found
that around 44% of farmers would not allow veterinary
investigation for fear of undesirable effects on their
herds. This indicates that underreporting is likely to be
a problem hindering brucellosis control in the commu-
nities. This difference between knowledge and actual
practice indicates that high knowledge of a disease does
not necessarily go hand in hand with accurate behavior
and practices, as other factors may come into play.
Therefore, there is need for continuous innovative pre-
ventive and control strategies such as laboratory-backed
surveillance, equipped laboratories, training, education
and communication on brucellosis in the communities
in order to reduce transmission.

In our multivariate logistic regression analysis, agro-
pastoralism as an occupation was a predictor of high
overall knowledge of brucellosis. Studies in similar set-
tings of pastoralist [33,34] and agro-pastoral communi-
ties [35] in Tanzania found that agro-pastoralism as an
occupation was predictive of high biomedical overall
knowledge of pulmonary tuberculosis (PTB). The simi-
larity in our study maybe as a result of sedentarization
of pastoralists in Uganda’s cattle corridor [36], where
this change of lifestyle may have brought about to im-
prove access to health and social services [37] as well as
veterinary extension services. The cattle corridor occu-
pies a significant proportion of approximately 44% of
Uganda’s total land area. It stretches from the south
through the districts of Ankole and northern parts of
Buganda to the north central part of Uganda [38]. This
area is semi-arid, and has suitable climatic conditions
that make it conducive to cattle rearing.

Mobility in pastoralist communities has been cited as
a great hindrance to access to knowledge as well as
health care and veterinary extension services because of
the geographical, social and cultural environment [39].
This may be curbed by bringing health and veterinary
services such as mobile clinics and social services closer
to the people who do not easily access them.

Participants who knew that brucellosis was a health
problem in the area was significantly associated with
overall knowledge of brucellosis.There is need for more
health education on brucellosis for better prevention
and control of the disease in the communities.

At sub scale analysis for each domain of knowledge,
high knowledge of choice of effective treatment as mod-
ern drugs was associated with being female. Conversely,
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contrary findings were found in a study in pastoral com-
munities in Ethiopia which found an association between
males and high knowledge of choice of treatment with
modern tuberculosis drugs [34]. Findings in our study
may be as a result of differences in health seeking behav-
iour between females and males and/or economic inde-
pendence between the genders in these communities.
However, low knowledge of symptoms in animals among
all study participants was also associated with the age
group 30-59 years although this was not significant
when analyzing overall knowledge. This result may be
due to different perceptions on symptoms of the disease
in terms of age and experience. Therefore, health educa-
tion on brucellosis targeting age groups and both sexes
is crucial in order to change the perceptions of the
people to more biomedical knowledge for better man-
agement and control of the disease.

A possible limitation to this study is that the selection
of participants was based on systematic sampling which
may have brought in errors and biases. However, we be-
lieve that this was controlled for in the selection process
since households were homogenous in nature. The sec-
ond limitation was during data collection where some
respondents (household heads) were away with their
herds in search of water and pasture since it was a dry
season. This was minimized by making appointments
and for those who were not available; their spouses were
interviewed after consenting to the study. We recom-
mend a future study to explore ways of promoting
health education on brucellosis in the communities as a
control strategy of the disease.

Conclusion

Knowledge on three transmission routes of brucellosis
in humans and animals was nearly universal. Participants
were more knowledgeable about brucellosis symptoms
in humans than in animals. Participants had moderate
overall knowledge of brucellosis in both humans and an-
imals. Majority believed the disease affects both sexes
and nearly three thirds of the respondents believed that
close proximity to wildlife contributes to the presence of
the disease in the area. This highlights the need for col-
laboration between the public health, veterinary sectors
and wildlife authorities in the provision of health educa-
tion and information on the cause, symptoms, transmis-
sion and prevention of brucellosis for better management
of the disease in the communities.
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