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Abstract
Introduction: Bovine tuberculosis is endemic in Burkina Faso. It is a chronic zoonosis with a significant health and economic
impact. Studies carried out on both sides of the country show the existence of bovine tuberculosis with a high prevalence
ranging from 3.75 to 27.7% from 2004 to 2018. However, the factors associated with the circulation of the disease are poorly
documented, while A better understanding of the risk factors for infection is necessary for its eradication. This study assessed
the factors associated with tuberculosis on farms in the study area in 2021.
Methods: This was a questionnaire-based cross-sectional analytical study focusing mainly on environmental factors, livestock
management and animal transmission. In total, 371 cattle were subjected to comparative intradermal tuberculin testing. Data
were collected using Microsoft Excel® 2016 software, then imported into Epi info® 7.2.2 for analyses.
Results: The overall prevalence of bovine tuberculosis was 11.59% (95%CI: 8.75 -15.25). In multivariate analysis after
adjustment, purchase of cattle from at-risk farms (aOR: 2.80, 95%CI: 1.04 -10.60, p = 0.04) and contact of cattle with
other domestic animals (aOR=3.04, 95%CI: 1.30-10.74, p=0.003) remained significantly associated with developing bovine
tuberculosis among the cattle.
Conclusions: Factors independently associated with bTB on farms in the study area are the purchase of cattle from at-risk
farms and contact between domestic cattle. In view of these results, it is important to implement eradication measures, namely
prevention, monitoring and control in our farms.
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Introduction
Bovine tuberculosis is a chronic infectious disease caused
by a bacterium called Mycobacterium bovis and, in some
cases, Mycobacterium tuberculosis [1–3]. It is a zoonotic
disease with a major impact on animal productivity, trade
and commerce, and a threat to animal and public health
[4,5]. This is an important zoonosis that has been notifiable
to the World Organization for Animal Health (OIE) since
1964, in accordance with the OIE Terrestrial Animal
Health Code [1]. All countries and territories are affected
[1,6].

In some countries, infections caused by Mycobacterium
bovis are estimated to account for up to 10% of
tuberculosis cases in humans [1]. In 2016, according to
WHO estimates, 147,000 new cases of zoonotic
tuberculosis were reported in humans, and there were
12,500 human deaths due to the disease [7]. Bovine
tuberculosis is endemic in Africa [3, 8, 9] in herds that
supply meat and milk to the population.

In Burkina Faso, cattle farming produces over 30 million
tonnes of beef and 264 million tonnes of milk per year [10].
Studies show the existence of bovine tuberculosis with a
high prevalence ranging from 3.75 to 27.7% from 2004 to
2018[11–13] . In addition to being a health problem,
bovine tuberculosis also has an economic impact, as it
mainly leads to production losses on farms and seizures at
slaughterhouses [1]. The cohabitation of humans and
livestock in urban and peri-urban areas is not without risk
to public health [8]. Although required by legislation, the
application of the classic “test and slaughter” method of
bovine tuberculosis control is not very effective.

The prompt identification of the factors associated with the
circulation of the bovin tuberculosis is required to guide
effective implementation of the control measures and
ensure eradication of the disease. Researchers have
reported the link between the environment, farming
methods, the animal and the specific characteristics of the
pathogen [9,14]. We therefore investigated the factors
associated with bovine tuberculosis in herds in the urban
and peri-urban areas of Ouagadougou in Burkina Faso in
2021.

Methods
Study design and population

This was an analytical cross-sectional study conducted from
November 01 to December 31, 2021. To be included, the
farm owners must be available to respond to the survey and
grant access to the farm for a clinical examination of the
animals and the performance of the intradermal tuberculin
test, as well as the proximity of the farm to the vaccination
park, were required. Sick cattle and those located outside
the study area were not included in the study.

Study area

The study was conducted in Burkina Faso in West Africa.
The country has a surface area of 270,200 km² and an
estimated population of 20,487,979 in 2019[14]. Burkina
Faso is divided into 13 administrative regions. The study
was carried out in the Centre region, which comprises a
single province subdivided into seven communes.

This region is home to the capital Ouagadougou, with a
population of 2,453,496 in 2019[14]. In 2020, the national
cattle herd was estimated at around 10,300,000 head,
including 177,000 head in the Centre region [15]. Current
production systems are intensive, semi-intensive and
extensive. Farmers practice fattening and dairy production
on a family and commercial scale. This is an area of high
milk production (Figure 1).

Sampling

Cattle breeders and cattle were sampled. Breeders were
selected at random on the basis of the list of breeders
drawn up by the heads of the livestock technical support
zones (ZATE) and their proximity to a vaccination park.
On each selected farm, simple random sampling was used
to select the animals to be included in the study. On each
farm, only healthy cattle over six months old were selected.
The total herd size for the Central region of BF was
177,000 head of cattle in 2020.

We calculated our sample size using Open Epi® version 3
software. An expected prevalence of 6.05% [12], a precision
of 5%, a calculation factor of 2 and a power of 95% were
considered. The minimum sample size calculated was 87±9
(i.e. 10% of animals in which the result of the comparative
intradermal tuberculin test could not be read) = 96 cattle. To
improve the accuracy of the study, 371 cattle from 24 farms
were registered for this study.

Data collection

A questionnaire was used to collect data on farmers’
knowledge. The questionnaire was administered in French
or the local language during a face-to-face interview. To
collect data on farm management and individual data on
the animals to be analysed, a questionnaire was drawn up
and administered to the farmers.

To determine the tuberculosis status of the animals, we
performed a comparative intradermal tuberculin test, based
on the in vivo demonstration of a delayed hypersensitivity
reaction following intradermal injection of avian and
bovine tuberculins into the animal.

The comparative intradermal tuberculin test consists of
injecting bovine (B) and avian (A) tuberculins into the
dermis of the neck at two points 12-15 cm apart on day
zero (D0), and assessing reactions at the injection points
after 72 hours (D3) [16]. The results were interpreted
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Figure 1. Map showing the different sites where the comparative intradermal tuberculin test was carried out

according to the following rules for expressing individual
results: for each animal that reacted, the thickening of the
skin fold between the time intervals D0 and D3 was
calculated. Let : ΔA =A3-A0 and ΔB =B3-B0, then look at
ΔB :

• if Δ𝐵 is ≤ 2 mm, then the test is negative regardless of
the difference (Δ𝐵 − Δ𝐴)

• if Δ𝐵 is > 2 mm, then:
– if (Δ𝐵 − Δ𝐴) > 4 mm, the result is positive
– if (Δ𝐵 − Δ𝐴) < 1 mm, the result is negative

If 1 ≤ (ΔB – ΔA) ≤ 4 mm, the result is doubtful [17]. That
obtained for the thickening of the skin fold after injection
of tuberculin B and that obtained by the difference between
the thickenings of the folds after injection of tuberculins B
and A [18].

Definition of key variables

We collected data on the following key variables, which
were defined as follows:

Breeder: For the purposes of this work, we have
indifferently referred to animal owners and keepers as
breeders.

Pasture: Land covered with grass and other low plants
suitable for grazing animals, especially cattle or sheep [19].

Farm at risk: A farm with an epidemiological link to an
outbreak of bovine tuberculosis [20]. The status of the
animals with regard to bovine tuberculosis is unknown.

Contact between domestic cattle: All interactions
between cattle from one farm and those from other farms.

High-risk tuberculosis pasture neighbour or high-risk
tuberculosis farm: A cattle farm (or other nearby
livestock holding) with a high risk of transmission of
bovine tuberculosis (Mycobacterium bovis) to another
nearby farm, in particular due to direct geographical
proximity (adjoining pastures or pastures separated by a
simple fence), frequent direct or indirect contact between
animals (sharing water points, common crossings,
insufficient barriers), or an unfavourable health history
such as recent or recurring cases of tuberculosis on the
neighboring farm, suspicion or confirmation of
tuberculosis without strict biosecurity measures in place.

High-risk tuberculosis grazing cattle or high-risk
neighbour: Cattle raised outdoors or on pasture in a
geographical area where bovine tuberculosis is endemic or
increasing, and/or in direct or indirect contact with known
reservoirs of the disease such as infected wildlife (e.g.,
badgers, wild boar, deer), without sufficient biosecurity
measures.
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Bovine tuberculosis (caused by Mycobacterium bovis) can
be transmitted in a variety of ways, and risk levels vary
depending on environmental factors, husbandry practices,
the species involved, and human interactions. The main
risk levels for each transmission route are:

1. Transmission between cattle (herd) — High risk

• Direct contact between animals, especially in
enclosed or poorly ventilated spaces.

• Aerosols (respiratory droplets) are the primary
route.

• Particularly high risk in the presence of an
infected, shedding animal in a group.

2. Interspecies transmission (wildlife/domestic
animals) — Variable risk

• High risk if cohabiting with carrier species
(badgers, deer, wild boar, etc.).

• Certain wild species can maintain a reservoir of
the disease.

• Transmission through sharing water sources,
food, or contaminated bedding.

3. Transmission to humans (zoonosis) — Low to
moderate risk

• Mainly through consumption of contaminated
raw milk or unpasteurized dairy products.

• Less frequently through inhalation of droplets or
contact with open wounds.

• People at increased risk include farmers,
veterinarians, slaughterhouse workers, and
immunocompromised individuals.

4. Environmental transmission —Moderate risk

• M. bovis can survive in the environment (soil,
water, bedding) for several months depending on
conditions.

• Moderate risk of indirect contamination,
especially in poorly sanitised or highly
populated farms.

5. Transmission through human practices (equipment,
transportation) — Low to moderate risk

• Risk of cross-contamination from undisinfected
equipment, vehicles, or personnel working on
several farms.

• Disease introduction through the purchase of
untested animals or animals imported without
quarantine.

Data management and analysis

The data collected was entered into Excel® 2016. They
were then cleaned up, and any missing information was
completed by contacting the owners again. Data from the
Excel® 2016 spreadsheet were imported into Epi info®
7.2.2 for the various analyses. The analyses were carried
out in two stages: descriptive and analytical.

To assess farmers’ knowledge of zoonoses and bovine
tuberculosis, scores ranging from zero to two were
awarded, based on the completeness and accuracy of the
farmers’ answers. A total of 14 questions were used for
this exercise. Based on the accuracy and completeness of
the answers given, knowledge scores were calculated.

In total, when a breeder answered all the questions exactly,
a maximum score of 20 was awarded. For a breeder to be
considered knowledgeable about zoonoses, and bovine
tuberculosis in particular, a minimum score of 12 out of 20
was required, which is equal to or greater than 60%
according to the threshold of the Likert-type scale [21, 22].

In this respect, respondents were classified into two groups:
satisfactory level of knowledge or unsatisfactory level of
knowledge. The overall prevalence of bovine tuberculosis
and the prevalence by commune were calculated as the
ratio of the number of positive cases to the total number of
animals tested by study area and by locality. Variations in
prevalence by commune and the characteristics of
intradermal tuberculin test-positive cattle were also
presented.

The search for factors associated with bovine tuberculosis
led to the performance of logistic regression (univariate
and multivariate analysis) on complete data. For model
fitting, independent variables associated with bovine TB
infection with a p-value ≤ 0.20 were retained. Interactions
between grazing (having at-risk grazing neighbours) and
the other explanatory variables were tested in the final
model.

The grazing variable, being our main independent variable,
regardless of its p-value of association with bovine
tuberculosis, was included in all models. All other
explanatory variables for bovine tuberculosis found in the
literature were included in the model. The odds ratios and
their confidence intervals, as well as the associated
p-values, were estimated at the α <0.05 significance level.

Ethical considerations

The study was conducted in accordance with the principles
of scientific research and animal welfare. At the same time,
verbal authorisation to collect data in the field was also
obtained from the provincial livestock directorate in the
study area before the work was carried out. In order to
obtain the consent of the study participants, the objectives
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Table 1. Knowledge of livestock farmers in urban and peri-urban areas about zoonoses and bovine tuberculosis in particular,
Ouagadougou, Burkina Faso, 2021

Variables Frequency Percent (%)
Possible transmission of pathogens from animals to humans

Yes 17 70.8
No 7 29.2

Brucellosis and tuberculosis as examples of zoonoses
Yes 7 29.2
No 17 70.8

Pathogen transmission from animals to humans
Contact with infected animals 14 58.3
No known mode 10 41.7

Exposure to zoonotic pathogens due to livestock activity
Yes 20 83.3
No 4 16.7

Methods for preventing the transmission of zoonotic pathogens from animals
Reduced contact with animals 1 4.2
Don’t know 23 95.8

Ever heard of bovine tuberculosis?
Yes 23 95.8
No 1 4.2

Ever heard of human tuberculosis?
Yes 21 87.5
No 3 12.5

Have you ever seen an animal with tuberculosis?
Yes 0 0
No 24 100

Do you know the symptoms of animal tuberculosis?
Don’t know 24 100

How is tuberculosis transmitted between cattle?
Contact between animals 6 25.0
Don’t know 18 75.0

How is bovine tuberculosis transmitted to humans?
In contact with infected animals 3 12.5
Consumption of infected animal products 6 25.0
Don’t know 15 62.5

Risk of exposure to bovine tuberculosis after consuming raw milk from infected animals
No 7 29.2
Yes 17 70.8

Risk of exposure to bovine tuberculosis after eating rare meat from infected animals
No 16 66.7
Yes 8 33.3

of the work and the procedures were explained to them
orally. This study also received the approval of the Joseph
KI ZERBO University Animal Experimentation Ethics
Committee (Reference Number CE-UJKZ/2020-03).

The confidentiality of the data was ensured, as it was stored
on a computer and password-protected. The identity of the
breeders and any other participants in the study was kept
anonymous.

Results

Farmers’ knowledge of zoonoses and bovine
tuberculosis

In the study, 70.8%(17/24) of farmers were aware of the
possibility of transmission of pathogens from animals to
humans and vice versa. Also, 29.2% (7/24) identified
bovine tuberculosis and brucellosis as examples of
zoonoses.

As for the mode of transmission of pathogens from animals
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Table 2. Distribution of bovine tuberculosis cases by location on
farms in the urban and peri-urban areas of Ouagadougou, Burkina
Faso, 2021

Communes Total animals
tested

Positive Prevalence 95% CI

Borough
2/Ouaga

49 3 6.12 0–12.84

Komsilga 52 17 32.69 19.94–45.44
Koubri 52 5 9.61 1.60–17.63
Saaba 53 5 9.43 1.56–17.30
Kompi-Ipala 53 3 5.66 0–11.88
Pabre 56 3 5.35 0–11.25
Tanghin-
Dassouri

56 7 12.5 3.84–21.16

Total 371 43 11.59 [8.75–15.25]

to humans, 58.3% of farmers felt that contact with infected
animals was a risk factor. Most farmers (83.3%) were
aware that their activity exposed them to zoonotic
pathogens. In addition, 95.8% (23/24) of farmers had
heard of bovine tuberculosis. However, none of them had
seen a bovine affected by bovine tuberculosis, and none
knew the symptoms of tuberculosis in cattle (Table 1).
Only 33.3% of the livestock farmers in the urban and
peri-urban areas of Ouagadougou had satisfactory
knowledge about zoonoses and bovine tuberculosis.

Prevalence of bovine tuberculosis

In this study, the overall prevalence of bovine tuberculosis
was 11.6% (95% CI: 8.75 -15.25). Of the 24 farms, 17 had
at least one positive animal, giving a herd prevalence of
70.8% (95% CI: 52.7%-89.0%). The distribution of
prevalence by locality is shown in Table 2. The highest
prevalence was recorded in the commune of Komsilga, at
32.7% (95% CI: 19.9-45.4). The 43 cattle that tested
positive had the following characteristics: their age ranged
from 5 to 10 years, 7 (16.3%) showed clinical signs such as
cough, cold and emaciation, and 7 (30.2%) were of mixed
breed.

Factors associated with bovine tuberculosis

In this study, having high-risk grazing neighbours was not
significantly associated with bovine tuberculosis. In
contrast, contact between domestic cattle (aOR = 3.04;
95% CI: 1.30 – 10.74) and the purchase of cattle from
high-risk farms (aOR: 2.80; 95% CI: 1.04-10.60) were
significantly associated with bovine TB infection (Table 3).

Discussion
The majority of farmers were aware of zoonoses and of
bovine tuberculosis. Burkina Faso, like other countries, is
facing an upward trend in zoonotic diseases. This level of
information among farmers could probably be due to mass
media campaigns on the risks of disease transmission from
humans to animals, or vice versa. However, the level of
knowledge specific to bovine tuberculosis was low. This
gap creates a risk of exposure of farmers to animals

carrying M. bovis. Our results are similar to those of
Tschopp et al. 2015 in Ethiopia [23] et Sreeramareddy and
al., 2013 in India [24] but contrary to Mohammed et al.,
2021 in Malaysia [25]. For the prevention and control of
bovine tuberculosis, it would be important to raise farmers’
awareness of bovine tuberculosis.

The purchase of cattle from at-risk farms is a factor
associated with the transmission of bovine tuberculosis,
since the introduction of animals increases the risk of
bovine tuberculosis for a farm compared with a farm that
does not purchase animals. This observation underlines the
importance of herd contamination through the acquisition
or keeping of animals. This result is similar to that found
by Zehaira [29] in eastern Algeria in 2020 and Delafosse et.
al, [14] in Chad in 2022. It would be prudent for farms to

Table 3. Results of multivariate analysis of factors associated
with bovine tuberculosis in herds in urban and peri-urban areas of
Ouagadougou, Burkina Faso, 2021

Variables ORa (95% CI) P-value
Grazing (having at-risk
grazing neighbors)

No (ref.) 1
Yes 1.70 [0.41–7.01] 0.46

Type of production system
No (ref.) 1
Extensive 2.78 [0.73–11.98] 0.62

Contact between cattle and
other domestic animals

No (ref.) 1
Yes 3.04 [1.30–10.74] 0.003

Buying cattle from high-risk
farms

No (ref.) 1
Yes 2.80 [1.04–10.60] 0.04

Sharing with animals from
other farms

No (ref.) 1
Yes 2.06 [1.09–8.59] 0.18

Proximity to cattle
No (ref.) 1
Yes 2.81 [0.09–17.11] 0.080

Farm size
No (ref.) 1
Yes 1.66 [0.31–7.42] 0.29

Animal body condition
Good (ref.) 1
Poor 1.76 [0.29–12.03] 0.98

Education level
School children (ref.) 1
Out of school 2.50 [0.11–11.54] 0.43

Knowledge of zoonoses and
bovine tuberculosis

Good (ref.) 1
Poor 1.63 [0.32–8.22] 0.54
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know the status of their herd in relation to bovine
tuberculosis and to systematically screen every bovine
animal they buy before introduction into their herd.
Contact between domestic cattle is a factor associated with
bovine tuberculosis due to the mode of transmission of
bovine tuberculosis. The predominant mode of
transmission of M. bovis is inhalation. Transmission is
facilitated by prolonged contact between healthy and
infected animals, so indirect transmission of M. bovis is
strongly suspected between animals sharing the same
territory and resources [20].

Many other domestic and wild animal species are
susceptible to M. bovis and can act as reservoirs for the
bacteria. This means that, in addition to transmission
within a single farm, infection can spread to other farms,
either through animal movements or by neighbouring an
infected farm [20]. This result is similar to that found
successively in 2014 and 2011 in Africa and France [6, 8,
30].

Limitation

In carrying out the study, we were faced with a number of
limitations, such as insufficient financial resources,
difficulties in acquiring tuberculin for the intradermal
tuberculin test, and the reluctance of farmers to carry out
the intradermal tuberculin test on their herds. These
included the short time period devoted to this study, the
fact that the study period coincided with the contagious
bovine pleuropneumonia (CBPP) vaccination campaign in
the field, and the acquisition of tuberculin for the CDI test.
Much of the information collected were self reported with
the potential of social desirability bias. This primarily
concerned the size of the herd and the origin of the
animals, among other things. This situation would
certainly have influenced the identification of factors
associated with bTB in intra-urban and peri-urban herds of
Ouagadougou in the BF in 2021. The questionnaires and
data collection tools were administered in the local
language help minimise this. Multivariate analysis was
used to account for the confounding factors.

Conclusions
The factors independently associated with bovine
tuberculosis on farms in the urban and peri-urban area of
Ouagadougou, Burkina Faso, in 2021 were the purchase of
cattle from high-risk farms and contact between domestic
cattle. The prevalence of bovine tuberculosis in this area in
2021 was 11.59%. In view of our results, we recommend
that full implementation of testing be carried out before the
slaughtering of cattle for consumption. To improve the
situation, we propose to carry out awareness-raising
activities among farmers, so that they are better informed
about bovine tuberculosis and more willing to participate
in control effort.

What is Already Known About this Topic

• Bovine tuberculosis is a zoonotic disease with a
significant impact on animal productivity, animal
trade and commerce, and a threat to animal and public
health. So, in addition to being a health problem, the
impact of bovine tuberculosis is also economic.

• In 2016, according to WHO estimates, 147,000
new cases of zoonotic tuberculosis were recorded in
humans and there were 12,500 human deaths due to
this disease. Bovine tuberculosis is endemic in Africa
on farms which provide, among other things, meat and
milk to populations

• Studies carried out on both sides of Burkina Faso
indicate the existence of bovine tuberculosis with a
high prevalence varying between 3.75 to 27.7% from
2004 to 2018. But the factors linked to its spread are
relatively few. documented.

What This Study Adds

• The results of this study provided recent data (2021) on
the overall prevalence of bovine tuberculosis, 11.59%
(95% CI: 8.75 -15.25) in urban and peri-urban areas of
Ouagadougou in Burnina Faso.

• They also made it possible to know that the factors
associated with the circulation of this disease which
until then had been little documented are, among other
things, contact between domestic cattle (ORa = 3.04;
95% CI: 1.30 – 10.74 ) and purchasing cattle from at-
risk farms (aOR: 2.80; 95% CI: 1.04-10.60).

• In the study, 70.83% of breeders were aware of the
possibility of transmission of pathogens from animals
to humans and vice versa. Also, 29.16% identified
bovine tuberculosis and brucellosis as examples of
zoonosis.
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