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Abstract
Background and Aim: Cattle are the main source of meat in Benin. To improve the attitudes and practices of cattle breeders 
in relation to bovine brucellosis, a study has been carried out in Benin according to different agroecological zones. This 
study aimed to assess farmers’ knowledge and practices concerning bovine brucellosis to generate essential information for 
control programs and public health interventions.

Materials and Methods: The study was conducted from February to May 2022, during which 608 farmers were interviewed 
using a structured questionnaire that provided information on socioeconomic characteristics, knowledge, and practices 
related to bovine brucellosis. Analysis of variance , Poisson regression, and the proportion comparison test were used to 
compare these characteristics in the different agroecological zones. At the end of the surveys, three distinct and homogeneous 
groups of perceptions (hierarchical classification of Multiple Correspondence Analysis components of R  software) of 
bovine brucellosis were identified (these groups only consider farmers who declared knowledge of the disease). Groups 
were formed by applying the multiple correspondence analysis function of the FactoMineR library in R software, followed 
by a hierarchical ascending classification using the hierarchical clustering on principal component function of the same 
software (Agrocampus Rennes, France).

Results: Only 38% of respondents were aware of brucellosis. Knowledge of brucellosis was not related to sex or education 
level but was higher among farmers in agroecological Zones 1 and 4. Ethnic Dendi herders (62.16%) had better knowledge 
of the disease than those from other sociolinguistic groups (Somba: 50%, Fulani: 40.91%, Baribas: 26.97%, and others: 
8.82%). Reduced milk production (98.29%), presence of hygroma (87.18%), and abortion (56.84%) are the main signs 
reported by herders familiar with the disease. All three groups had good knowledge of the disease and its zoonotic nature. 
Groups 1 (96% of breeders) and 2 (2.14%) were aware of the risk factors (contact with affected animals, the consumption 
of raw milk, the handling of runts, and reproductive rejection). In the case of Brucella, they prefer to treat animals rather 
than sell them and use both traditional and modern medicines. Group 3 (1.71%) did not know the risk factors and preferred 
to sell animals in the event of illness.

Conclusion: Pastoralists need to be made aware of the mode of transmission of bovine brucellosis, its clinical manifestations, 
its impact on animal health, and the zoonotic nature of the disease (impact on public health) so that bovine brucellosis can 
be rapidly detected in herds.

Keywords: Benin, brucellosis risk factors, public health, knowledge.

Introduction

Brucellosis is a contagious bacterial disease that 
is endemic to many regions worldwide. It affects vari-
ous animal species, including cattle [1, 2], and is caused 
by Gram-negative, non-spore-forming, non-encapsu-
lated facultative intracellular coccobacillus belonging 
to the genus Brucella spp. [3, 4]. The Brucella genus 
comprises ten species that are classified according to 

host preferences and phenotypic differences [5, 6]. 
Brucella abortus, Brucella melitensis, and Brucella 
suis are the most important of these species [4].

Bovine brucellosis, which is mainly caused by 
B. abortus, causes major economic losses due to late
pregnancy abortion, infertility, reduced livestock pro-
ductivity (in this case, milk production), and slaughter
of infected animals [5, 7–9]. In humans, brucellosis
is clinically characterized by fever, excessive sweat-
ing, myalgia, and arthralgia (osteoarticular damage).
Arthralgia is the most common complication of this
disease. The course of the disease is often long-term
and incapacitating [4, 10]. These pathogens have the
potential to cause large-scale epidemics due to their low 
infectious dose, environmental resistance, and ability
to spread through the air by aerosolization [4, 11].
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Cattle and small ruminants excreting bacteria from 
milk and reproductive waste are the main sources of 
infection in humans and other animals [1, 11, 12].

Brucellosis is one of developing countries’ 
most serious animal diseases [12]. It is a major 
threat to human health, especially in low-income 
countries [10, 13–15]. However, it remains one of the 
most neglected zoonoses [16, 17]. Therefore, bovine 
brucellosis’s epidemiology must be understood to 
develop a disease control strategy.

Although brucellosis is common in devel-
oping countries [18], it is still under-reported and 
under-diagnosed. In West Africa, the incidence of 
bovine brucellosis significantly varies between coun-
tries. This variation has also been observed in herds 
of the same region [19, 20]. The prevalence of brucel-
losis in natural grazing systems is higher than that in 
urban and peri-urban systems [21, 22].

Akakpo et al. [23] conducted the first study of 
bovine brucellosis in Benin and reported a national 
seroprevalence of 10%. Several other cross-sec-
tional studies were conducted between 2000 and 
2005 and reported a brucellosis seroprevalence of up 
to 15.21% [24–26]. Noudeke et al. [27] observed an 
overall individual animal seroprevalence of 8.85%, 
with 19.33% for the Borgou regions (North of Benin) 
and 0% for the Atlantique department (South of 
Benin) in a study conducted in Benin’s main dairy 
basins from April to September 2015. Another study 
conducted by the same author on monthly variations 
in the prevalence of bovine brucellosis in Benin from 
February 2012 to January 2013 revealed a prevalence 
of up to 98.90% in the Gogounou commune [28]. The 
increase in the prevalence observed over time has led 
to interest in breeders’ perception of this disease and 
their proposal of improvements for integrated control.

It should be noted that none of these studies 
focused solely on the epidemiological aspects of the 
disease (determination of prevalence). In Benin, there 
has been no study on the socioeconomic aspects of 
bovine brucellosis (the perception of livestock farm-
ers). Thus, the aim of this study was to assess the 
knowledge and perceptions of cattle breeders regard-
ing the signs, mode of transmission, risk factors, pre-
vention, and treatment of brucellosis. The findings of 
this study will contribute to the development of dis-
ease control strategies in Benin.
Materials and Methods
Ethical approval and Informed consent

The manuscript does not contain clinical studies 
or patient data, Ethical Committee approval was not 
required. All participants verbally consented before 
the survey began.
Study period and location

This study was conducted from February to May 
2022 in Benin, West Africa. Benin covers an area of 
114,763 km2 and is part of the intertropical zone. All 
Benin departments, except Couffo, were involved 

(Figure-1). It is located between 6°30’ and 12°30’ 
North and 1° and 3°40’ East longitude.

The country has three climatic zones: A Sudanian 
zone located between 9°45’ and 12°25’ N, a Sudan-
Guinean zone located between 7°30’ and 9°45’ N, and 
a Guinean zone located between 6°25’ and 7°30’ N. 
The Sudanian zone has an average annual rainfall of 
<1000 mm, an average temperature of 27.5°C, a rel-
ative humidity of 54.9%, well-drained hydromorphic 
soils, and Savannah vegetation. On the other hand, in 
the Sudan-Guinean zone, rainfall is unimodal with 
an annual average of 900–1100  mm, average tem-
perature varies between 21.2°C and 32.5°C, and rel-
ative humidity varies between 45.5% and 87.1%. The 
characteristic vegetation consists of a mosaic of open 
forest, dense forest, shrubby Savannah, and wooded 
Savannah with forest galleries. Finally, in the Guinean 
zone, rainfall is bimodal with an annual average of 
1,200  mm, the average temperature varies between 
25°C and 29°C, and the relative humidity is between 
69% and 97%. The soils are either ferralitic or verti-
sols or rich in humus and minerals [29].
Sample size

The study population consisted of cattle herds in 
Benin. The study sample size was 611 cattle herds.

We defined this sample size using Dagnelie’s 
formula [30]:

2

2
 (1 )= −Z P Pn
e

𝑛∶ Herd/farm/breeder sample size;
Z: Confidence level set at 2.56 for (1 − 𝛼) = 99% with 
𝛼 (reliability threshold)of 1%;
𝑃∶ Proportion of expected response set equal to 37.18 [28]
𝑒: Acceptxtable margin of error set at 5%.
Sampling method

This study is based on a three-stage survey. The 
first stage consisted of agroecological zones, the sec-
ond stage consisted of communes, and the third stage 
consisted of the selection of cattle herds through 
breeders.

Selection of agroecological zones
Cattle herds have been sampled in the most 

important agroecological zones in terms of cattle 
breeding. Only agroecological zones with at least 15 
herds were selected after a proportional distribution 
of herders across communes. Seven agroecological 
zones were selected for this purpose [31].

Selection of towns
On the basis of the total number of communes in 

each agroecological zone, a proportional distribution of 
the number of communes selected by agroecological 
zone was determined. The communes selected in each 
zone had the largest livestock herds. A total of 26 com-
munes were initially identified before the sample size 



Veterinary World, EISSN: 2231-0916� 436

Available at www.veterinaryworld.org/Vol.17/February-2024/24.pdf

Figure-1: Study area. [Source: Data source: IFN 2007; Projection system: WGS 84 UTM Northern Zone; Realization: 
Oloude A. Malick Dine].

was allocated to the commune. However, only 24 sam-
ples were considered after removing agroecological 
zone 8, which did not have the required sample size.

Breeder selection
The herds were sampled from all 24 selected 

communes to ensure a wide range of information.
Cattle herds were distributed according to their 

size in each selected commune.
For each herd, the response units were cattle breed-

ers. They were randomly selected from a list of cattle 
breeders held by veterinary officers in each of the study 
municipalities. A total of 608 breeders were selected.
Data collection

Formal surveys using a structured questionnaire 
were used to collect data. Data on socioeconomic 

characteristics, farming system characteristics, knowl-
edge of bovine brucellosis, and products and prices 
were collected. The questionnaire was digitized using 
the KoboToolBox (Kobo Inc, Massachusetts, United 
States) application and deployed on smartphones for 
the interviewers.

The questionnaire was administered through indi-
vidual face-to-face interviews with each respondent. 
Fieldwork was conducted from February to May 2022.
Analytical framework
Socioeconomic characteristics of respondents

The collected data enabled us to establish the 
sociodemographic characteristics of cattle breed-
ers. Descriptive statistics were used to estimate 
parameters, such as mean and standard deviation for 
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quantitative variables and absolute and relative fre-
quency for qualitative variables. Analysis of variance 
(ANOVA), Poisson regression, and proportion com-
parison tests were used to compare continuous quan-
titative variables, count data, and qualitative variables 
in the different agroecological zones. The normality 
of the populations and homogeneity of their variances 
were checked beforehand, and the log transformation 
was applied to satisfy the application conditions. The 
Kruskal–Wallis test was used if it had no effect. Chi-
square test of independence and Fisher’’s exact test 
were used to characterize breeders’ perceptions.
Perception group analysis

Homogeneous perception groups on bovine bru-
cellosis were constructed from qualitative perception 
variables using hierarchical classification of the com-
ponents of multiple correspondence analysis (MCA). 
The optimal number of groups was determined using 
Calinski and Harabasz’s pseudo-F statistic. The most 
probable number of classes with the highest Calinski-
Harabasz index value was the Jaccard bootstrap sta-
bility approach, which was then used to confirm the 
optimal number of perception groups for bovine bru-
cellosis. In general, groups with a Jaccard stability 
value of <0.60 are considered unstable. It is consid-
ered very stable if its stability value is at least equal 
to 0.85.

Bovine brucellosis perception groups were then 
characterized using Fisher’s exact test for qualitative 
descriptors and ANOVA for continuous quantitative 
variables.

Quantitative variables counted were subjected to 
fish regression analysis.
Statistical analysis

All collected data were entered and processed in 
a Microsoft Excel 2016 (Microsoft Corp., Washington, 
USA) spreadsheet. All statistical analyses were per-
formed using R software version  4.0.4 (https://
www.r-project.org) [32]. FactoMineR (http://factom-
iner.free.fr) [33] and Factoextra packages (Marseille, 
France) (https://rpkgs.datanovia.com/factoextra/
index.html) [34] were used for multivariate analysis.
Results
Socioeconomic characteristics of the respondents
Sociological characteristics of the respondents

Table-1 shows the socioeconomic characteris-
tics of the respondents. The majority of respondents 
(98.19%) were male cattle farmers. Women comprised 
only 1.81% of the sample. These results are indepen-
dent of the agroecological zone (p > 0.05). The major-
ity of farmers surveyed had a low level of education. 
Three-quarters (75.16%) did not attend school, and 
only 6.91% completed primary education. The major-
ity (90.79%) practiced Islam, and only 3.95% and 
4.93 practiced Christianity and endogenous religions, 
respectively. The Fulani constituted the largest soci-
olinguistic group, with 72.37% of respondents. The 

rest of the respondents were Bariba (14.64%), Dendi 
(6.09%), Somba (1.32%), and others (5.59%). Most 
herders surveyed were married (46.38% monogamous 
and 41.12% polygamous, respectively).
Activities and years of experience of respondents

Table-2 shows the respondents’ different activi-
ties and their participation in the breeder groups. More 
than half of the respondents (50.38%) said that they 
belonged to a breeders’ group. Whether or not they 
belonged to a breeders’ association differed from one 
zone to another (p = 0.001), with 94.12% and 97.37% 
of breeders in Zone 1 and Zone 2, respectively. 
Agricultural activities: breeding (52.63%) and farm-
ing (35.20%) were the main activities carried out by 
respondents. These proportions differed significantly 
from one agroecological zone to another (p = 0.001). 
Other important activities listed include trade, handi-
crafts, public employment, private employment, and 
fish farming.

Table-3 summarizes the adopted farming system, 
the average age of farmers, their experience in cattle 
farming, the size of their household and herd, and the 
number of assets. The vast majority (89.14%) of the 
herds sampled were sedentary. Almost one herder in 
10  (9.54%) was transhuman, and only 1.32% were 
nomads. Sedentary herds were dominant in all agro-
ecological zones except for agroecological zones 5 
and 6, where transhumant herds were dominant. The 
average herd size was 33 individuals, with signifi-
cantly larger (p = 0.001) herds in zones 7–8 and 4, 
with 63 and 43 heads of cattle, respectively.

Their ages ranged from 18 to 77. The average age 
was 43 years, and the median age was 42 years. The 
oldest farmers (p = 0.001) were in agroecological zones 
5 (48 years) and 3 and 4 (44 years), respectively. The 
youngest were in Zone 1, with an average age of 38.

They had an average of 22 years of experience in 
cattle breeding, with the greatest experience in agro-
ecological zones 4, 2, 3, and 1. The size of their house-
holds ranged between 1 and 30 members, with an 
average of 10 members. The average household assets 
varied (p = 0.001) among the agroecological zones.
Analysis of knowledge of bovine brucellosis
Knowledge of bovine brucellosis

The results of the analysis showed that only 38% 
of farmers were aware of bovine brucellosis. They 
also found that knowledge of bovine brucellosis was 
linked to the sociolinguistic group of the herder. The 
proportion of Dendi herders who were aware of bovine 
brucellosis (62.16%) was higher than that of Sombas 
(50%), Fulani (40.91%), Baribas (26.97%), and other 
sociolinguistic groups (8.82%). In addition, from a 
statistical point of view, as many men (38.69%) as 
women (27.27%) declared knowledge of bovine bru-
cellosis, indicating that knowledge of bovine brucello-
sis was not gender related. In addition, this knowledge 
varies greatly according to the agroecological zones. 
In agroecological zones 1 and 4, more than half of the 



Veterinary World, EISSN: 2231-0916� 438

Available at www.veterinaryworld.org/Vol.17/February-2024/24.pdf

Ta
b

le
-1

: 
S
oc

io
ec

on
om

ic
 c

ha
ra

ct
er

is
tic

s 
of

 r
es

po
nd

en
ts

 b
y 

ge
nd

er
, 

le
ve

l o
f 

ed
uc

at
io

n,
 r

el
ig

io
n,

 a
nd

 e
th

ni
ci

ty
.

V
ar

ia
b

le
s

A
g

ro
ec

ol
og

ic
al

 z
on

es
To

ta
l,

N
 =

 6
0

8
p

‑v
al

u
e

Z
on

e 
1

,
N

 =
 3

4
 (

5
.6

%
)

Z
on

e 
2

,
N

 =
 1

9
0

 (
3

1
%

)
Z

on
e 

3
,

N
 =

 2
1

6
 (

3
6

%
)

Z
on

e 
4

,
N

 =
 5

1
 (

8
.4

%
)

Z
on

e 
5

,
N

 =
 6

4
 (

1
1

%
)

Z
on

e 
6

,
N

 =
 3

4
 (

5
.6

%
)

Z
on

e 
7

‑8
,

N
 =

 1
9

 (
3

.1
%

)

G
en

de
r

=
0.

9
Fe

m
al

e
0 

(0
.0

0%
)

6 
(3

.1
6%

)
4 

(1
.8

5%
)

0 
(0

.0
0%

)
1 

(1
.5

6%
)

0 
(0

.0
0%

)
0 

(0
.0

0%
)

11
 (

1.
81

%
)

M
al

e
34

 (
10

0.
00

%
)

18
4 

(9
6.

84
%

)
21

2 
(9

8.
15

%
)

51
 (

10
0.

00
%

)
63

 (
98

.4
4%

)
34

 (
10

0.
00

%
)

19
 (

10
0.

00
%

)
59

7 
(9

8.
19

%
)

Le
ve

l o
f 

ed
uc

at
io

n
 

<
0.

00
1

O
ut

 o
f 

sc
ho

ol
30

 (
88

.2
4%

)
13

7 
(7

2.
11

%
)

16
6 

(7
6.

85
%

)
47

 (
92

.1
6%

)
49

 (
76

.5
6%

)
18

 (
52

.9
4%

)
10

 (
52

.6
3%

)
45

7 
(7

5.
16

%
)

Pa
rt

ia
l p

ri
m

ar
y

4 
(1

1.
76

%
)

37
 (

19
.4

7%
)

35
 (

16
.2

0%
)

3 
(5

.8
8%

)
9 

(1
4.

06
%

)
0 

(0
.0

0%
)

0 
(0

.0
0%

)
88

 (
14

.4
7%

)
C
om

pl
et

ed
 p

ri
m

ar
y

0 
(0

.0
0%

)
14

 (
7.

37
%

)
10

 (
4.

63
%

)
0 

(0
.0

0%
)

4 
(6

.2
5%

)
10

 (
29

.4
1%

)
4 

(2
1.

05
%

)
42

 (
6.

91
%

)
S
ec

on
da

ry
 1

st
 c

yc
le

0 
(0

.0
0%

)
2 

(1
.0

5%
)

4 
(1

.8
5%

)
1 

(1
.9

6%
)

2 
(3

.1
2%

)
5 

(1
4.

71
%

)
2 

(1
0.

53
%

)
16

 (
2.

63
%

)
S
ec

on
da

ry
 2

nd
 c

yc
le

0 
(0

.0
0%

)
0 

(0
.0

0%
)

1 
(0

.4
6%

)
0 

(0
.0

0%
)

0 
(0

.0
0%

)
0 

(0
.0

0%
)

1 
(5

.2
6%

)
2 

(0
.3

3%
)

S
up

er
io

r
0 

(0
.0

0%
)

0 
(0

.0
0%

)
0 

(0
.0

0%
)

0 
(0

.0
0%

)
0 

(0
.0

0%
)

1 
(2

.9
4%

)
2 

(1
0.

53
%

)
3 

(0
.4

9%
)

Re
lig

io
n

 
<

0.
00

1 
C
hr

is
tia

ni
ty

1 
(2

.9
4%

)
2 

(1
.0

5%
)

11
 (

5.
09

%
)

0 
(0

.0
0%

)
1 

(1
.5

6%
)

4 
(1

1.
76

%
)

5 
(2

6.
32

%
)

24
 (

3.
95

%
)

Is
la

m
33

 (
97

.0
6%

)
17

9 
(9

4.
21

%
)

19
2 

(8
8.

89
%

)
50

 (
98

.0
4%

)
56

 (
87

.5
0%

)
30

 (
88

.2
4%

)
12

 (
63

.1
6%

)
55

2 
(9

0.
79

%
)

Tr
ad

iti
on

al
0 

(0
.0

0%
)

9 
(4

.7
4%

)
11

 (
5.

09
%

)
1 

(1
.9

6%
)

7 
(1

0.
94

%
)

0 
(0

.0
0%

)
2 

(1
0.

53
%

)
30

 (
4.

93
%

)
O

th
er

0 
(0

.0
0%

)
0 

(0
.0

0%
)

2 
(0

.9
3%

)
0 

(0
.0

0%
)

0 
(0

.0
0%

)
0 

(0
.0

0%
)

0 
(0

.0
0%

)
2 

(0
.3

3%
)

Et
hn

ic
<

0.
00

1
B
ar

ib
a

0 
(0

.0
0%

)
25

 (
13

.1
6%

)
46

 (
21

.3
0%

)
0 

(0
.0

0%
)

18
 (

28
.1

2%
)

0 
(0

.0
0%

)
0 

(0
.0

0%
)

89
 (

14
.6

4%
)

D
en

di
3 

(8
.8

2%
)

9 
(4

.7
4%

)
20

 (
9.

26
%

)
1 

(1
.9

6%
)

3 
(4

.6
9%

)
1 

(2
.9

4%
)

0 
(0

.0
0%

)
37

 (
6.

09
%

)
Fu

la
ni

29
 (

85
.2

9%
)

15
6 

(8
2.

11
%

)
14

3 
(6

6.
20

%
)

49
 (

96
.0

8%
)

35
 (

54
.6

9%
)

18
 (

52
.9

4%
)

10
 (

52
.6

3%
)

44
0 

(7
2.

37
%

)
S
om

ba
2 

(5
.8

8%
)

0 
(0

.0
0%

)
5 

(2
.3

1%
)

1 
(1

.9
6%

)
0 

(0
.0

0%
)

0 
(0

.0
0%

)
0 

(0
.0

0%
)

8 
(1

.3
2%

)
O

yh
er

0 
(0

.0
0%

)
0 

(0
.0

0%
)

2 
(0

.9
3%

)
0 

(0
.0

0%
)

8 
(1

2.
50

%
)

15
 (

44
.1

2%
)

9 
(4

7.
37

%
)

34
 (

5.
59

%
)

M
ar

ita
l s

ta
tu

s
=

0.
04

1
S
in

gl
e 

w
ith

 c
hi

ld
re

n
0 

(0
.0

0%
)

8 
(4

.2
1%

)
8 

(3
.7

0%
)

0 
(0

.0
0%

)
4 

(6
.2

5%
)

1 
(2

.9
4%

)
3 

(1
5.

79
%

)
24

 (
3.

95
%

)
S
in

gl
e 

w
ith

ou
t 

ch
ild

re
n

0 
(0

.0
0%

)
8 

(4
.2

1%
)

17
 (

7.
87

%
)

0 
(0

.0
0%

)
7 

(1
0.

94
%

)
3 

(8
.8

2%
)

1 
(5

.2
6%

)
36

 (
5.

92
%

)
D

iv
or

ce
d

0 
(0

.0
0%

)
0 

(0
.0

0%
)

1 
(0

.4
6%

)
0 

(0
.0

0%
)

0 
(0

.0
0%

)
0 

(0
.0

0%
)

0 
(0

.0
0%

)
1 

(0
.1

6%
)

M
ar

ri
ed

 m
on

og
am

ou
s

19
 (

55
.8

8%
)

93
 (

48
.9

5%
)

94
 (

43
.5

2%
)

23
 (

45
.1

0%
)

23
 (

35
.9

4%
)

18
 (

52
.9

4%
)

12
 (

63
.1

6%
)

28
2 

(4
6.

38
%

)
M

ar
ri
ed

 p
ol

yg
am

is
t

15
 (

44
.1

2%
)

78
 (

41
.0

5%
)

86
 (

39
.8

1%
)

28
 (

54
.9

0%
)

28
 (

43
.7

5%
)

12
 (

35
.2

9%
)

3 
(1

5.
79

%
)

25
0 

(4
1.

12
%

)
W

id
ow

er
0 

(0
.0

0%
)

3 
(1

.5
8%

)
10

 (
4.

63
%

)
0 

(0
.0

0%
)

2 
(3

.1
2%

)
0 

(0
.0

0%
)

0 
(0

.0
0%

)
15

 (
2.

47
%

)



Veterinary World, EISSN: 2231-0916� 439

Available at www.veterinaryworld.org/Vol.17/February-2024/24.pdf

Ta
b

le
-3

: 
S
oc

io
ec

on
om

ic
 c

ha
ra

ct
er

is
tic

s 
of

 r
es

po
nd

en
ts

 li
nk

ed
 t

o 
th

e 
br

ee
di

ng
 s

ys
te

m
.

V
ar

ia
b

le
s

A
g

ro
ec

ol
og

ic
al

 z
on

es
To

ta
l,

N
 =

 6
0

8
p

‑v
al

u
e

Z
on

e 
1

,
N

 =
 3

4
 (

5
.6

%
)

Z
on

e 
2

,
N

 =
 1

9
0

 (
3

1
%

)
Z

on
e 

3
,

N
 =

 2
1

6
 (

3
6

%
)

Z
on

e 
4

,
N

 =
 5

1
 (

8
.4

%
)

Z
on

e 
5

,
N

 =
 6

4
 (

1
1

%
)

Z
on

e 
6

,
N

 =
 3

4
 (

5
.6

%
)

Z
on

e 
7

‑8
,

N
 =

 1
9

 (
3

.1
%

)

A
ge

 (
ye

ar
)

37
.7

9 
(7

.3
6)

42
.6

1 
(1

1.
55

)
43

.7
3 

(1
1.

78
)

43
.8

8 
(1

1.
42

)
47

.1
6 

(1
1.

80
)

38
.4

1 
(9

.7
1)

41
.0

5 
(9

.7
8)

43
.0

4 
(1

1.
48

)
<

0.
00

1
Ex

pe
ri
en

ce
 (

ye
ar

)
19

 (
6.

35
)

24
.5

9 
(1

3.
26

)
21

.9
7 

(1
2.

60
)

29
.4

7 
(1

1.
23

)
22

 (
11

.8
5)

12
.7

4 
(8

.6
6)

9.
89

 (
7.

26
)

22
.3

6 
(1

2.
66

)
<

0.
00

1
H

ou
se

ho
ld

 s
iz

e
10

.4
7 

(4
.2

2)
10

.3
0 

(6
.0

9)
9.

13
 (

5.
14

)
9.

73
 (

4.
21

)
11

.0
2 

(6
.9

0)
7.

00
 (

3.
58

)
7.

68
 (

5.
98

)
9.

66
 (

5.
57

)
<

0.
00

1
N

um
be

r 
of

 e
m

pl
oy

ee
s

4.
41

 (
1.

65
)

3.
63

 (
2.

97
)

3.
48

 (
3.

01
)

3.
90

 (
2.

19
)

4.
06

 (
5.

85
)

4.
50

 (
3.

00
)

5.
37

 (
4.

66
)

3.
79

 (
3.

37
)

<
0.

00
1

H
er

d 
si

ze
30

.2
4 

(1
9.

01
)

34
.8

1 
(4

1.
43

)
26

.9
5 

(3
7.

11
)

42
.4

5 
(7

0.
21

)
31

.7
5 

(5
4.

49
)

35
.2

4 
(2

2.
84

)
62

.8
9 

(5
0.

28
)

32
.7

8 
(4

3.
70

)
<

0.
00

1

A
bs

ol
ut

e 
fr

eq
ue

nc
y 

(r
el

at
iv

e 
fr

eq
ue

nc
y 

in
 %

);
 m

ea
n 

(s
ta

nd
ar

d 
de

vi
at

io
n)

Ta
b

le
-2

: 
S
oc

io
ec

on
om

ic
 c

ha
ra

ct
er

is
tic

s 
of

 r
es

po
nd

en
ts

 li
nk

ed
 t

o 
m

em
be

rs
hi

p 
of

 a
 b

re
ed

er
 g

ro
up

 a
nd

 t
o 

th
e 

va
ri
ou

s 
ac

tiv
iti

es
 c

ar
ri
ed

 o
ut

.

V
ar

ia
b

le
s

A
g

ro
ec

ol
og

ic
al

 z
on

es
To

ta
l,

 
N

 =
 6

0
8

p
‑v

al
u

e

Z
on

e 
1

,
N

 =
 3

4
 (

5
.6

%
)

Z
on

e 
2

,
N

 =
 1

9
0

 (
3

1
%

)
Z

on
e 

3
,

N
 =

 2
1

6
 (

3
6

%
)

Z
on

e 
4

,
N

 =
 5

1
 (

8
.4

%
)

Z
on

e 
5

,
N

 =
 6

4
 (

1
1

%
)

Z
on

e 
6

,
N

 =
 3

4
 (

5
.6

%
)

Zo
ne

 7
‑8

,
N

 =
 1

9 
(3

.1
%

)

G
ro

up
 m

em
be

rs
hi

p
<

0.
00

1
N

o
2 

(5
.8

8%
)

5 
(2

.6
3%

)
12

0 
(5

5.
56

%
)

30
 (

58
.8

2%
)

55
 (

85
.9

4%
)

25
 (

73
.5

3%
)

10
 (

52
.6

3%
)

24
7 

(4
0.

62
%

)
 

Ye
s

32
 (

94
.1

2%
)

18
5 

(9
7.

37
%

)
96

 (
44

.4
4%

)
21

 (
41

.1
8%

)
9 

(1
4.

06
%

)
9 

(2
6.

47
%

)
9 

(4
7.

37
%

)
36

1 
(5

9.
38

%
)

 
M

ai
n 

ac
tiv

ity
<

0.
00

1
C
iv

il 
se

rv
an

t
0 

(0
%

)
0 

(0
%

)
6 

(2
.7

8%
)

0 
(0

%
)

6 
(9

.3
7%

)
2 

(5
.8

8%
)

2 
(1

0.
53

%
)

16
 (

2.
63

%
)

Fa
rm

er
26

 (
76

.4
7%

)
61

 (
32

.1
0%

)
10

2 
(4

7.
22

%
)

10
 (

19
.6

1%
)

15
 (

23
.4

4%
)

0 
(0

%
)

0 
(0

%
)

21
4 

(3
5.

20
%

)
C
ra

ft
sm

an
0 

(0
%

)
8 

(4
.2

1%
)

8 
(3

.7
0%

)
1 

(1
.9

6%
)

1 
(1

.5
6%

)
0 

(0
%

)
1 

(5
.2

6%
)

19
 (

3.
13

%
)

Re
ta

ile
r

0 
(0

%
)

12
 (

6.
32

%
)

7 
(3

.2
4%

)
0 

(0
%

)
0 

(0
%

)
13

 (
38

.2
4%

)
4 

(2
1.

05
%

)
36

 (
5.

92
%

)
B
re

ed
er

7 
(2

0.
59

%
)

10
8 

(5
6.

84
%

)
93

 (
43

.0
6%

)
40

 (
78

.4
3%

)
42

 (
65

.6
3%

)
19

 (
55

.8
8%

)
11

 (
57

.8
9%

)
32

0 
(5

2.
63

%
)

Pr
iv

at
e 

se
ct

or
 a

ge
nt

1 
(2

.9
4%

)
0 

(0
%

)
0 

(0
%

)
0 

(0
%

)
0 

(0
%

)
0 

(0
%

)
1 

(5
.2

6%
)

2 
(0

.3
3%

)
Fi

sh
er

m
an

0 
(0

%
)

1 
(0

.5
3%

)
0 

(0
%

)
0 

(0
%

)
0 

(0
%

)
0 

(0
%

)
0 

(0
%

)
1 

(0
.1

6%
)

A
bs

ol
ut

e 
fr

eq
ue

nc
y 

(r
el

at
iv

e 
fr

eq
ue

nc
y 

in
 %

);
 m

ea
n 

(s
ta

nd
ar

d 
de

vi
at

io
n)



Veterinary World, EISSN: 2231-0916� 440

Available at www.veterinaryworld.org/Vol.17/February-2024/24.pdf

respondents indicated that they were aware of bovine 
brucellosis, whereas in zone 6, respondents were least 
aware. In addition, farmers who did not attend school 
were no less ignorant than those who did. Therefore, 
knowledge of bovine brucellosis is not related to 
schooling.

Knowledge of the signs of bovine brucellosis
Ninety-five percentage (95.73%) of farmers who 

knew about brucellosis recognized at least two signs, 
whereas only 46.58% knew about more.
Awareness of abortion

Among farmers who were aware of bovine bru-
cellosis, 56.84% recognized abortion as one of the 
signs of the disease. This perception is not related to 
gender or age. However, the sociolinguistic group, 
level of education, experience, membership of a herd-
ing group, and agroecological zone were influenced 
in different ways. Therefore, the proportion of herd-
ers who knew about abortion was higher among the 
Sombas and Fulani and lower among the Baribas, 
Dendis, and other sociolinguistic groups. Age-related 
knowledge about abortion appears to be a sign of 
bovine brucellosis. As age increased, so did the pro-
portion of farmers who were aware of it. Finally, agro-
ecological zones 2 and 3 were the areas where farmers 
were least aware of these signs.

Knowledge of the presence of hygromas
The presence of hygromas was perceived as a 

sign of bovine brucellosis by 87.18% of respondents 
who were aware of the disease. These perceptions 
did not vary according to sex, age, sociolinguistic 
group, education level, or herding group membership. 
However, it is related to experience in cattle breeding 
and agroecological zones. More than 70% of breeders 
were aware of this sign in all groups of experience. 
However, in agroecological zone 4, breeders knew the 
least about this sign.

Knowledge of the decline in milk production
A decline in milk production was the most com-

mon sign of bovine brucellosis among farmers. In 
fact, 98.29% of farmers surveyed were aware of this 
sign. These perceptions were not related to gender, 
age, sociolinguistic group, experience in cattle breed-
ing, or membership of the breeders’ group. However, 
education level and agroecological zone were also 
influenced by this. Breeders with a lower level of edu-
cation were more familiar with this sign, which was 
less familiar in agroecological zone 7.
Knowledge of human risk factors
Knowledge of transmissibility

In general, 76.07% of farmers who were aware 
of bovine brucellosis were also aware of the possibil-
ity of its transmission to humans. Factors such as gen-
der, age, level of education, and experience were not 
related to this perception, but sociolinguistic group, 
membership of a herding group, and agroecological 

zone were. The Fulani and Sombas were sociolinguis-
tic groups with the greatest knowledge of this trans-
missibility. In addition, herders belonging to a herding 
group were more aware of the link between this factor 
and bovine brucellosis. In addition, the proportion of 
farmers with this knowledge was the highest in agro-
ecological zones 1 and 4 but much lower in agroeco-
logical zone 7.

Contact and consumption of fresh milk
Almost all respondents who were aware of 

bovine brucellosis (98.29%) identified contact and 
consumption of fresh milk as risk factors for the dis-
ease. These perceptions were linked only to the level 
of education and the agroecological zones. These two 
perceptions were widely shared in all agroecological 
zones, with the exception of agroecological zone 7, 
where they were more limited.

Handling runts
Handling runts was identified as a risk factor by 

54.27% of farmers who were aware of bovine bru-
cellosis. This knowledge is related to age, education 
level, experience in cattle breeding, membership of 
breeders, and agroecological zone. As a result, the 
oldest, most experienced, and uneducated breed-
ers had better knowledge of this risk factor than the 
youngest, least experienced, and educated breeders. 
On the other hand, breeders who do not belong to a 
breeders’ group seem to be more familiar with this 
factor. Finally, this perception was the least wide-
spread in zones 2 and 7.

Meat consumption
Approximately 5% of farmers who were aware 

of bovine brucellosis indicated that the consumption 
of meat could be a factor in the transmission. This 
perception has only been linked to the agroecological 
zone, where it is only present in Zones 7 and 4.
Behavior in the face of brucellosis
Treatment or sale of herd animals

All these breeders indicated that the entire herd 
should be systematically treated in the event of dis-
ease. However, 10.68% of respondents indicated that 
selling animals in the event of herd diseases would 
be preferable. This opinion is generally held by a few 
breeders belonging to a group of breeders.
Prevention mode

Of all farmers who were aware of brucellosis, 
only 4.27% indicated that they did not take preventive 
measures. These farmers are mainly located in agro-
ecological Zones 5 and 7. For the rest, the measures to 
be implemented should be aimed at avoiding disease 
within the herd, even if only 2% indicated that treat-
ment should be envisaged.

Treatment of bovine brucellosis by breeders 
89.74% of these farmers reported using plants to treat 
bovine brucellosis. This practice is more common among 
farmers and less common in the last two agroecological 
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zones. Almost all respondents (95.30%) treated bovine 
brucellosis with veterinary medicine, whereas farmers 
in agroecological Zone 7 did not use it.
Group analysis of perceptions of bovine brucellosis 
in Benin

The MCA results indicated that the first two con-
structed dimensions explained only 36.44% (Figure-2) 
of the total variance, whereas seven explained at least 
80%.

As a result of the hierarchical classification 
of the components of the ACM, three distinct and 
homogeneous perceptions of bovine brucellosis were 
identified.

Group  1 consists of breeders who know the 
signs (abortion, decrease in milk production, and 
presence of hygromas), risk factors for humans 
(contact, handling of runts, and consumption of raw 
milk) (Table-4), who are unwilling to sell animals in 
the event of illness, prefer to care for them, and who 
believe that disease control is the best way to preserve 
the herd and use veterinary care and plants to treat the 
disease (Table-5). This perception group is the larg-
est, accounting for 96.15% of farmers. Therefore, 
it reflects the most common perception of bovine 

brucellosis in Benin. The breeders in this group had an 
average age of 45, an average experience of 25 years, 
and an average herd size of 44 animals. Most breed-
ers (96%) were sedentary. All women and most men 
(96.10%) belonged to this category. In terms of soci-
olinguistic groups, group 1 comprises some Baribas, 
Dendis, and Sombas, 76.44% Fulani, and 0.89% other 
sociolinguistic groups. In addition, it includes 76% of 
unschooled herders and 24.00% of schooled herders 
(Table-6).

Group 2 is made up of farmers who are aware of 
the signs (abortion, drop in milk production, and pres-
ence of hygromas), the risk factors for humans (con-
tact, handling of runts, and consumption of raw milk), 
who are unwilling to sell their animals in the event of 
illness and prefer to treat them, and who do nothing 
to prevent the disease but have recourse to both vet-
erinary care and the use of plants to treat the disease 
(Tables-4 and 5). This group represents only 2.14% 
of breeders, reflecting a rather rare perception. The 
breeders in this group had an average age of 54 years, 
an average experience of 35  years, and an average 
herd size of 190 animals (Table-6).

Women do not belong to this group, and only 
men are represented. This group consists of only 
Fulani. In addition, 80.00% of unschooled herd-
ers and 20.00% of schooled herders are classified 
(Table-6).

Group 3 is made up of breeders who are aware 
of the signs (abortion, drop in milk production, and 
presence of hygromas), who are unaware of the risk 
factors for humans (contact, handling of runts, and 
consumption of raw milk), who are unwilling to 
sell their animals in the event of illness, preferring 
to look after them; who believe that disease con-
trol is the best way of preserving the herd, and do 
not resort to veterinary care or the use of plants to 
treat disease. This group consisted of only 1.71% of 
breeders. The breeders in this group have an aver-
age age of 48 years, 15 years of experience and an 
average herd size of 92 animals and are engaged in 

Figure-2: Typology of cattle breeders in Benin based on 
brucellosis-related knowledge.

Table-4: Knowledge of clinical signs of bovine brucellosis.

Characteristics Group 1,
N = 225 (96.15%) 

Group 2,
N = 5 (2.14%) 

Group 3,
N = 4 (1.71%) 

Total,
N = 234 

p‑value

Knowledge of transmissibility =0.004 
No 51 (22.67%) 1 (20.00%) 4 (100.00%) 56 (23.93%)  
Yes 174 (77.33%) 4 (80.00%) 0 (0.00%) 178 (76.07%)  

Contact     <0.001 
No 20 (8.89%) 0 (0.00%) 4 (100.00%) 24 (10.26%)  
Yes 205 (91.11%) 5 (100.00%) 0 (0.00%) 210 (89.74%)  

Raw milk consumption  <0.001 
No 0 (0.00%) 0 (0.00%) 4 (100.00%) 4 (1.71%)  
Yes 225 (100.00%) 5 (100.00%) 0 (0.00%) 230 (98.29%)  

Handling runts     =0.005 
No 103 (45.78%) 0 (0.00%) 4 (100.00%) 107 (45.73%)  
Yes 122 (54.22%) 5 (100.00%) 0 (0.00%) 127 (54.27%)  

Meat consumption     <0.001 
No 218 (96.89%) 5 (100.00%) 0 (0.00%) 223 (95.30%)  
Yes 7 (3.11%) 0 (0.00%) 4 (100.00%) 11 (4.70%)  
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sedentary and transhuman farming. Women do not 
belong to this group, and only men are represented 
(Table-6). This group comprises only 75.00% Fulani 

and 25.00% other sociolinguistic groups. In addition, 
75% of unschooled herders and 25.00% of schooled 
herders are educated (Table-6).

Table-5: Brucellosis behavior.

Characteristics Group 1,
N = 225 (96.15%)

Group 2,
N = 5 (2.14%)

Group 3,
N = 4 (1.71%)

Total,
N = 234

p‑value

Sale of affected animals >0.9
No 200 (88.89%) 5 (100.00%) 4 (100.00%) 209 (89.32%)
Yes 25 (11.11%) 0 (0.00%) 0 (0.00%) 25 (10.68%)  

Treatment in case of illness 
Yes 225 (100.00%) 5 (100.00%) 4 (100.00%) 234 (100.00%)  

No preventive action <0.001
No 221 (98.22%) 0 (0.00%) 3 (75.00%) 224 (95.73%)
Yes 4 (1.78%) 5 (100.00%) 1 (25.00%) 10 (4.27%)  

Preventive action <0.001
No 0 (0.00%) 5 (100.00%) 1 (25.00%) 6 (2.56%)
Yes 225 (100.00%) 0 (0.00%) 3 (75.00%) 228 (97.44%)  

Phytotherapy =0.002
No 20 (8.89%) 1 (20.00%) 3 (75.00%) 24 (10.26%)
Yes 205 (91.11%) 4 (80.00%) 1 (25.00%) 210 (89.74%)  

Veterinary care =0.001
No 6 (2.67%) 1 (20.00%) 4 (100.00%) 11 (4.70%)
Yes 219 (97.33%) 4 (80.00%) 0 (0.00%) 223 (95.30%)  

Absolute frequency (relative frequency in %); mean (standard deviation) 

Table-6: Bovine brucellosis perception groups in Benin.

Characteristics Group 1
N = 225 (96.15%)

Group 2
N = 5 (2.14)

Group 3
N = 4 (1.71)

Total
N = 234

p‑value

Gender     >0.9 
Female 3 (1.33) 0 (0.00) 0 (0.00) 3 (1.28) 
Male 222 (98.67) 5 (100.00) 4 (100.00) 231 (98.72) 

Ethnic group     =0.3 
Other 2 (0.89) 0 (0.00) 1 (25.00) 3 (1.28) 
Bariba 24 (10.67) 0 (0.00) 0 (0.00) 24 (10.26) 
Dendi 23 (10.22) 0 (0.00) 0 (0.00) 23 (9.83) 
Fulani 172 (76.44) 5 (100.00) 3 (75.00) 180 (76.92) 
Somba 4 (1.78) 0 (0.00) 0 (0.00) 4 (1.71) 

Level of education     =0.017 
Out of school 171 (76.00) 4 (80.00) 3 (75.00) 178 (76.07) 
Complete primary 7 (3.11) 0 (0.00) 0 (0.00) 7 (2.99) 
Partial primary 45 (20.00) 0 (0.00) 0 (0.00) 45 (19.23) 
Secondary 2nd cycle 0 (0.00) 0 (0.00) 1 (25.00) 1 (0.43) 
Secondary 1st cycle 2 (0.89) 1 (20.00) 0 (0.00) 3 (1.28) 

Group membership     =0.7 
No 53 (23.56) 0 (0.00) 1 (25.00) 54 (23.08) 
Yes 172 (76.44) 5 (100.00) 3 (75.00) 180 (76.92) 

Agro‑ecological zone     <0.001 
Zone 1 20 (8.89) 0 (0.00) 0 (0.00) 20 (8.55) 
Zone 2 71 (31.56) 0 (0.00) 0 (0.00) 71 (30.34) 
Zone 3 90 (40.00) 0 (0.00) 0 (0.00) 90 (38.46) 
Zone 4 27 (12.00) 0 (0.00) 0 (0.00) 27 (11.54) 
Zone 5 13 (5.78) 4 (80.00) 0 (0.00) 17 (7.26) 
Zone 6 3 (1.33) 0 (0.00) 0 (0.00) 3 (1.28) 
Zone 7 1 (0.44) 1 (20.00) 4 (100.00) 6 (2.56) 

Age group     =0.2 
18–40 years old 76 (33.78) 1 (20.00) 1 (25.00) 78 (33.33) 
40–62 years 129 (57.33) 2 (40.00) 3 (75.00) 134 (57.26) 
Over 62 20 (8.89) 2 (40.00) 0 (0.00) 22 (9.40) 

Level of experience     =0.062 
<15 44 (19.56) 1 (20.00) 2 (50.00) 47 (20.09) 
15–30 years 95 (42.22) 0 (0.00) 2 (50.00) 97 (41.45) 
30–45 years 65 (28.89) 2 (40.00) 0 (0.00) 67 (28.63) 
Over 45 21 (9.33) 2 (40.00) 0 (0.00) 23 (9.83) 
Age (year) 45.61 (11.21) 54.20 (18.10) 48.50 (12.26) 45.84 (11.40) =0.3 
Experience (year) 25.27 (12.80) 35.00 (21.21) 15.25 (8.77) 25.30 (13.04) =0.13 
Herd size (number) 44.21 (55.70) 190.00 (74.16) 92.50 (74.22) 48.15 (60.24) <0.001
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Discussion
Socioeconomic characteristics of respondents

This study demonstrates that livestock farming 
is essentially a male activity. This finding was con-
firmed by Djohy et al. [35] and Hessa et al. [36] in 
Benin, as well as in several African countries such as 
Kenya [37], Tanzania [38], and Cameroon [39], with 
rates between 69% and 92% of men engaged in cattle 
breeding. The Fulani comprised the largest sociolin-
guistic group. This confirms that Fulani social orga-
nization attributes cattle breeding to men [40, 41]. 
Farming is the second most important occupation of 
respondents. Dahouda et al. [42] reported an associ-
ation between agriculture and livestock farming in 
Benin’s cattle-raising systems, which increases their 
resilience to external changes (herd diseases and 
drought). Houndje et al. [43] confirmed the low edu-
cational level of the farmers surveyed in several geo-
graphical areas of Benin Hessa et al. [36] also found 
a very low literacy/education rate similar (15%) to 
ours during their studies in the cotton-growing areas 
of Benin. The majority of herders (90.79%) practiced 
Islam. The majority adherence to Islam was observed 
by Youssef et al. [44]. The average age of the breed-
ers surveyed was 43  years old, with an average of 
22  years of experience in cattle breeding. In addi-
tion, most respondents were sedentary and owned an 
average of 33 cattle. This herd size is lower than that 
reported by Chabi Toko [45] in cattle farms in north-
eastern Benin and Djohy et al. [35] in central Benin. 
Differences in age, years of experience, and type of 
farming (transhumant versus sedentary in our study) 
may account for these differences. Contrary to Djohy 
et al. [35], more than half of the respondents belonged 
to cattle breeders’ associations.
Analysis of knowledge of bovine brucellosis

Assessing the level of herders’ knowledge of 
the disease is essential for developing and imple-
menting more effective awareness programs and 
brucellosis control initiatives to meet the needs and 
perspectives of local communities [46]. To the best 
of our knowledge, this is the first study to examine 
herders’ level of knowledge about bovine brucellosis 
in Benin. The data collected show that only a third of 
the herders interviewed were aware of bovine brucel-
losis. Kang’ethe et al. [47] reported a similar level of 
knowledge (30%) in Kenya. Furthermore, Kansiime 
et al. [48] in south-western Uganda, Edao et al. [49] 
in Ethiopia, Cloete et al. [50] in South Africa, Cadmus 
et al. [51] in Nigeria, Madzingira et al. [52] in 
Namibia, and Babo et al. [53] in Côte d’Ivoire also 
reported low awareness of brucellosis among live-
stock farmers. Buhari et al. [54] reported high lev-
els (93%) of awareness of brucellosis among cattle 
farmers in Kaduna State, northern Nigeria. Nabirye et 
al. [55] in northern Uganda, Obonyo and Gufu [56] 
in Kenya, and Musallam et al. [57] in Jordan also 
estimated that 63%, 79%, and 100% of respondents 

(mostly farmers) had heard of brucellosis, respec-
tively. The fact that you know about the disease is not 
synonymous with knowledge of it. This is due to the 
lack of knowledge of the transmissibility of the dis-
ease, its zoonotic nature, and the associated risk fac-
tors reported by the same authors. These differences 
in knowledge in Africa and in other parts of the world 
reflect a significant variability in the distribution of 
information and the functioning of veterinary services 
in different regions.

The low level of knowledge recorded during the 
present study could be linked to the low level of con-
tact between farmers and the germ responsible for bru-
cellosis (Brucella spp.). The relatively low prevalence 
rates (between 0% and 19.33%) [24–26, 28] recorded 
in Benin since the 2000s could explain the low level of 
awareness about the disease among breeders. Dez and 
Coelho [58] confirmed these hypotheses by reporting 
a positive correlation between experience of brucel-
losis in cattle, disease prevalence, and knowledge of 
brucellosis among herders.

The level of education had little influence on the 
knowledge of the disease. This finding is contrary to 
the observations of several authors in Africa (Mufinda 
et al. [59] in Angola, Njuguna et al. [60] in Kenya), 
Asia (Lindahl et al. [61] in Tajikistan; Arif et al. [62] 
in Pakistan, and Kothalawala et al. [63] in Sri Lanka), 
and Latin America [64], who have reported a positive 
correlation between knowledge of the disease and 
level of education.

Farmers in agroecological zones 1 and 4 have the 
best knowledge of the disease. These agroecological 
zones largely correspond to the departments of Alibori 
and Atacora, two of which have the largest cattle pop-
ulations [65]. The low level of knowledge of cattle 
breeders surveyed could jeopardize public health 
because of erroneous practices in handling runts and 
reproductive waste and in handling and cooking meat. 
According to Kunda et al. [66], a lack of knowledge 
about brucellosis is an obstacle to the control and 
elimination of the disease. Raising awareness of bru-
cellosis and brucellosis-related knowledge among 
professionals is an important aspect of effective bru-
cellosis control [67]. Therefore, there is an urgent 
need to raise awareness of bovine brucellosis among 
farmers and all stakeholders in the bovine value chain.

The main signs of bovine brucellosis are abortion, 
reduced milk production, and hygroma. [53, 56, 60, 68]. 
In this study, reduced milk production was the breed-
ers’ most recognized clinical sign. Alsaif et al. [69] 
and Ducrotoy et al. [70] have reported that reduced 
milk production is one of the main consequences of 
Brucella infection in cattle. In contrast to the findings 
of our study, farmers reported abortion as the main 
sign of brucellosis in Nigeria [38, 54, 71]. In view 
of the different levels of knowledge of the disease, 
this slight difference between farmers from different 
countries or regions is not surprising. The low level 
of knowledge of brucellosis among many breeders 
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and the transfer of information about the disease from 
generation to generation or from breeder to breeder 
may contribute to the spread of brucellosis to the det-
riment of brucellosis to the detriment of brucellosis to 
the detriment of brucellosis [53]. For example, Kiros 
et al. [72] reported a wide variation in mortality rates 
(between 30% and 80%) in susceptible herds.

Previous experience in cattle breeding has a sig-
nificant impact on farmers’ awareness of abortion as a 
clinical sign of brucellosis. The fact that the recogni-
tion of this sign evolves positively with age suggests 
that older farmers have experienced brucellosis.

In addition to reduced milk production, hygroma 
(87.18%) and abortion (56.84%) were the other 
signs mentioned by my respondents. Ntirandekura 
et al. [38] mentioned some additional signs, such as 
fever, hygroma, vaginal discharge, lack of appetite, 
orchitis, fatigue, and general weakness.
Knowledge of human risk factors and brucellosis 
behavior

During our investigations, almost all respondents 
recognized contact and consumption of unpasteur-
ized milk as risk factors. In addition, three-quarters 
of farmers and one in two farmers have recognized 
that bovine brucellosis is a zoonotic disease and that 
unprotected handling of runts and fetal material is also 
a risk factor. Cloete et al. [50] confirmed that con-
sumption of unpasteurized milk (66.7%), assisting in 
calving or handling the unprotected placenta (22.2%), 
slaughtering an infected animal (16.7%), and handling 
the runt (11.1%) are the greatest risk factors for hep-
atitis. According to Kansiime et al. [48] and Tialla et 
al. [73], the consumption of unpasteurized raw milk 
or its products (unpasteurized curdled milk, cheese), 
assistance with abortions, and unprotected handling 
of runts greatly increases the risk of human exposure. 
In the case of Brucella infection, the udder is signifi-
cantly affected, which facilitates the excretion of the 
bacterium into the milk [74, 75]. In addition, 5% of 
farmers believe that the consumption of brucellosis-in-
fected animal meat is also a source of contamination. 
According to Ntirandekura et al. [38], the consump-
tion of raw meat, unpasteurized milk, and unprotected 
assistance of animals during parturition are risk factors 
for the transmission of bovine brucellosis to humans. 
Apart from these risk factors, Adesokan et al. [76] also 
mention cohabitation with animals and lack of hygiene 
as significant risk practices in the transfer of Brucella 
infection from animals to humans.

The risk of transmission associated with han-
dling runts is better known among breeders who are 
not members of the breeding group. This result reflects 
the lack of general information available to all breed-
ers and the poor circulation of information within 
these groups. It could also indicate the circulation of 
contradictory information, which prevents breeders 
from obtaining clear and accurate information.

This study shows that in the event of brucellosis, 
farmers resort to treating the entire herd. Therefore, 

90% indicated that bovine brucellosis was treated using 
plants and veterinary products. One in ten respondents 
said that in case of herd disease, it would be preferable 
to sell the animals. Kansiime et al. [48] reported that 
84% of farmers use veterinary care for the treatment 
of animal pathologies. Cloete et al. [50] added that 
almost half of the farmers surveyed were referred to 
veterinary services for assistance. As shown in this 
study, there is no link between education level and 
knowledge of disease. Madzingira et al. [52] and 
Mangesho et al. [77] pointed out that veterinary agents 
and other animal health actors who were aware of the 
disease do not have different practices from farmers 
who were unaware of the disease. This suggests that 
all stakeholders in the cattle value chain should be 
fully aware of the risks associated with this disease 
and the best practices to be adopted.
Conclusion

Knowledge of diseases is a key step toward the 
development of prevention and control measures. The 
results show that farmers have little knowledge about 
bovine brucellosis and its risk factors. In view of the 
economic impact of this disease on herd reproductive 
health and milk production, several recommendations 
should be made to minimize the risk of spreading this 
disease. These include raising awareness among farm-
ers, livestock traders, and processors of good animal 
production and processing practices. In conclusion, 
further studies are required to determine the impact 
of endogenous practices on reducing the spread of the 
disease.
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