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Abstract
Aim: This study was intended to establish the level of knowledge of small-scale milk producers on bovine tuberculosis 
(BTB), one of the neglected zoonotic diseases.

Materials and Methods: In this study, a descriptive cross-sectional survey design was used. A total of 369 small-scale 
milk producers were interviewed using a pretested interviewer questionnaire. Using a computer, data obtained from 
the operator-administered questionnaires were entered in Epidata® and exported to Stata 10.0® for analysis with which 
descriptive statistics were generated for analysis. The level of knowledge on BTB for both male and female small-scale milk 
producers was analyzed in relation to membership to cooperative, frequency of TB tests in cattle, availability of extension 
services, and milk handling and utilization practices. The relationships between the different hypothesized confounders and 
the binary outcome (BTB testing) were investigated with Pearson’s Chi-squared test for association. Logistic regression 
model describing the BTB cattle testing among the farmers controlling for hypothesized confounders was finalized using 
likelihood ratio testing to screen the significance of posited confounders in the model. To ensure validity and eliminate bias 
of data, the interviews were limited to three interviewers. The questionnaires were pre-tested for clarity as well as to avoid 
confounding questions.

Results: Majority (95%) of the small-scale milk producers across the study had heard about BTB. The proportion of those 
who knew that it is transmittable to humans was low (43.8%). The proportion of those who knew its mode of transmission 
to humans was also low (32.4%). However, it was high in milk producers belonging to dairy cooperatives followed by 
producers in livestock cooperatives. It was noted that a small proportion of small-scale milk producers ensured that their 
cattle were tested for BTB. Logistic regression showed that there was 73 times likelihood that small-scale milk producers 
belonging to dairy cooperatives will have their cattle tested for BTB.

Conclusion: The study established a low level of knowledge on BTB transmission and prevention. It also concluded that 
few cattle in the small-scale milk production sector get tested for BTB and that the level of knowledge of the milk producers 
on BTB, in this sector, is associated with this.
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Introduction

Tuberculosis (TB) is a chronic infectious gran-
ulomatous airborne bacterial disease of poverty, 
affecting mostly young adults in their most produc-
tive years [1]. It is estimated that 95% of deaths due 
to TB occur in developing countries [2,3]. In 2015, 
there were an estimated 10.4 million new TB cases 
worldwide [2]. Human TB is commonly caused by 
a bacterium, Mycobacterium tuberculosis, though a 
proportion of cases are due to Mycobacterium bovis, 
found in cattle [4]. TB due to M. bovis, commonly 
referred to as bovine tuberculosis (BTB), is indistin-
guishable from that caused by M. tuberculosis [5].

Infection of humans with M. bovis is mainly 
through contaminated milk and is characterized not by a 
pulmonary infection but by a cervical lymphadenitis [6]. 
Many epidemiological and public health aspects of 
M. bovis remain largely unknown and therefore should 
be treated as a risk organism group III with appropriate 
precaution to prevent infection occurring in humans [7].

Many humans are not aware of the risk factors 
associated with the transmission of BTB and their liv-
ing conditions often promote the zoonotic spread of 
the disease [8]. Lack of awareness of milk-borne zoo-
noses such as BTB can put the lives of milk consumers, 
producers, farm workers, and members of their house-
holds at risk of infection [9]. A recent Department for 
International Development funded report of 2012 sug-
gests an average of 10.5% of human TB cases being 
associated with M. bovis in developing countries [10].

Smallholder milk production is increasingly 
dominating the dairy industry in eastern and southern 
parts of Africa [11]. Zambia’s dairy sector is estimated 
to produce over 253 million liters of milk annually, 
with only 44 million liters passing through formal 
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market channels [12]. In the small-scale milk produc-
tion sector, where M. bovis gets little attention as a 
public health threat, milk is usually marketed directly 
to consumers through open air markets and does not 
enter the commercial channels for processing [13].

In a study conducted in Zimbabwe to determine 
the awareness levels of small-scale milk producers on 
zoonotic diseases, Mosalagae et al. pointed to remote-
ness, lack of health facilities, poor extension services, 
low training on cattle handling and low literacy levels as 
major contributors to low awareness among smallholder 
dairy farmers from African countries [9]. Therefore, 
improvement in dairy husbandry practices, education of 
public on the mode of transmission and prevention, and 
also collaboration between medical and veterinary pro-
fessionals could be highlighted as some of the solutions 
to reducing the danger posed by M. bovis [14].

The objectives of the study were to describe the 
level of knowledge of small-scale milk producers on 
BTB (M. bovis) and to investigate milk utilization and 
hygiene practices of small-scale milk producers in 
selected parts of Chongwe District.
Materials and Methods
Ethical approval/informed consent

Informed consent was sought from respondents and 
also assurance was given to them that confidentiality was 
going to be maintained in the study, by assigning them 
codes. In addition, approval of the research was sought 
from a mandated ethics committee (Eres converge). 
Permission to conduct this study in Chongwe District 
was also obtained from Chongwe District Council.
Study area description

The research was conducted in selected parts of 
Chongwe District of Zambia. The district is located on 
the eastern part of Lusaka Province. The district has 
138,632 people, with a total of 27,845 households scat-
tered in ten political wards. The district has a total of five 
veterinary camps. The district was selected because of 
its growing small-scale milk production sector, which is 
a potential supplier of milk to the big market of Lusaka.

Study design
The study employed a descriptive cross-sec-

tional study design.
Data collection

Data were collected using an interviewer-admin-
istered questionnaire.
Statistical data storage and analysis

Using a computer, data obtained from oper-
ator-administered questionnaires were entered in 
Epidata® (Lauritsen and Bruus, 2003) and exported to 
Stata 10.0® (StataCorp, 2008) for analysis with which 
descriptive statistics were generated for analysis.

The relationships between the different hypothe-
sized confounders and the binary outcome (BTB test-
ing) were investigated with Pearson’s Chi-squared test 
for association. Logistic regression model describing 
the BTB cattle testing among the farmers controlling 
for hypothesized confounders was finalized using 
likelihood ratio testing to screen the significance of 
posited confounders in the model.
Results
Respondents with correct knowledge about BTB and 
its transmission

Respondents were asked key questions about 
BTB. Majority (95%) said they had heard about 
BTB in cattle. Out of these, almost half (43.8%) 
thought that the disease was able to be transmit-
ted to humans from cattle. Fewer of the respon-
dents (32.4%) knew that BTB could be transmitted 
through consumption of raw milk. Of milk produc-
ers belonging to dairy cooperatives, 87.1% indi-
cated that they had heard about BTB, while only 
78.1% of those in livestock cooperatives had heard 
about BTB (Table-1).
Respondents with correct knowledge on BTB 
prevention

It was established from the current study that 
majority of small-scale milk producers (95%) believed 
that BTB transmission to cattle and humans can be 
prevented by eliminating cattle that are BTB positive. 

Table-1: Responses about bovine tuberculosis.

Risk question Milk producer category n Prevalence of knowledge

Heard of tuberculosis in cattle Total 361 (95%)
Livestock coop only 41 78.1 (65.2‑91.0)
Agriculture coop only 245 28.2 (22.5‑33.8)
Dairy coop only 31 87.1 (75.1‑99.1)
No coop 44 35.0 (22.8‑47.2)

Said BTB is transmitted to humans Total 158 (43.8%)
Livestock coop only 32 100
Agriculture coop only 76 56.5 (45.3‑67.9)
Dairy coop only 27 81.5 (66.4‑96.5)
No coop 12 73.9 (55.4‑92.4)

Said BTB is transmitted via raw milk Total 117 (32.4%)
Livestock coop only 32 96.9 (90.7‑100)
Agriculture coop only 46 76.1 (63.5‑88.7)
Dairy coop only 22 81.8 (65.2‑98.5)
No coop 7 76.5 (55.5‑97.5)

BTB=Bovine tuberculosis
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However, a smaller proportion (41.6%) thought that 
testing cattle for BTB would prevent it.
Frequency of veterinary extension services to 
respondents

On veterinary extension services, it was established 
that small-scale milk producers were not visited as fre-
quent as would be expected, i.e. 8 times a year, to sensi-
tize them about various livestock and zoonotic diseases.
Sources of information on BTB awareness

On the sources of information about BTB, major-
ity (58.2%) of respondents said that they obtained 
information about BTB through reading literature. 
Nearly 24.1% of respondents said that they obtained 
information through interaction with veterinary 
extension staff while 15.8% said that they obtained it 
through health workers. About 10.8% of respondents 
mentioned television as their source of information.
Discussion

The current study established that most (95%) 
of the small-scale milk producers had heard about 
BTB. Unfortunately, a majority (56.2%) of them did 
not know that BTB could be transmitted to humans. 
In addition, most (67.6%) of them did not know that 
transmission could occur through consumption of raw 
milk. A similar study in Ethiopia found that a low pro-
portion of respondents (25.7%) understood that BTB 
is zoonotic [15] while another study in the same coun-
try, by Ameni et al., also found a low (34%) propor-
tion of respondents who thought of milk as a source of 
infection for BTB [11].

When grouped according to cooperatives, 
small-scale milk producers belonging to dairy coop-
eratives had high (83.5%) prevalence of knowledge 
on BTB including mode of transmission, followed 
by those in livestock cooperatives. This result could 
be explained by the fact that dairy cooperatives are 
actively involved in selling milk to milk processing 
companies who place a lot of emphasis on milk qual-
ity. Therefore, it is possible that they may have come 
across information related to milk-borne diseases, 
during interactions with milk processing companies, 
thereby acquiring information about BTB. This is sup-
ported by a study in the Kafue basin in Zambia, which 
concluded that cattle owners who had prior exposure 
to BTB connected activities such as screening of cattle 
had more knowledge on prevalence, transmission, and 
control of BTB [16].

Similarly, from the logistic regression analysis, 
milk producers who had their cattle tested for BTB were 
more likely to have more knowledge about transmission 
of BTB and therefore its importance in this industry. 
Thus, the frequency of BTB tests in cattle is an indication 
of the level of extension services and therefore a proxy 
to explaining the level of knowledge of milk producers.

The Department of Veterinary Services, under 
the Ministry of Agriculture and Livestock, is charged 
with the responsibility of providing veterinary services 

including veterinary public health services. These 
include safeguarding the public from diseases such as 
rabies and BTB, through vaccinations and sensitization 
of communities about prevention of the various zoo-
notic diseases. Therefore, it is through such systems 
that milk producers are supposed to be enlightened 
about risks posed by selling of raw milk from cattle not 
certified to be BTB free to the public. The evidence of 
low number of visits by extension workers to the milk 
producers would suggest low sensitization of small-
scale milk producers about BTB and the importance 
of testing their cattle for BTB. This leads to the low 
understanding of BTB transmission to humans and the 
low number of BTB tests in the small-scale milk sec-
tor, as has been established in the current study.

The study established that milk producers 
obtained BTB information mainly through reading 
literature, secondly through veterinary extension staff 
and thirdly through health workers. Television also 
played a role in this context. This finding in the cur-
rent study is similar to the finding in a study in Malawi 
which observed that more than half of the milk pro-
ducers received information about zoonotic diseases 
through agriculture extension workers, followed by 
medical staff and through formal education [17].

With the foregoing, it is suggested that govern-
ment veterinary and health staff should increase the 
level of collaboration in sharing information and in 
sensitizing milk producers about BTB and its risks, 
which are related to milk handling. This will ensure 
effective protection of the public from BTB infection 
and the promotion of the One Health concept in the 
field of Public Health in Zambia.
Conclusion and Recommendations

According to the results, animal health workers 
play a leading role in transferring information to milk 
producers, therefore highlighting a need to ensure that 
knowledge about zoonotic diseases is passed through 
efficient animal health extension services. Since these 
extension services are sometimes hampered by inad-
equate resources, relaying information through more 
focused groups such as cooperatives would help in max-
imizing the utilization of available limited resources for 
extension services. In designing interventions such as 
increasing level of knowledge among milk producers 
and prevention of BTB infections to cattle and humans, 
the use of dairy and livestock cooperatives as points of 
implementation should be considered.

The findings in this research highlight the need 
for effective public health systems, providing for 
mandatory screening of cattle in the small-scale milk 
production sector, for BTB, supported by both govern-
ment and private sectors. Munyeme et al. suggested 
the need for disease awareness campaigns in the form 
of farmer education, farmer-supported actions, and 
farmer participation in disease extension activities 
and that farmer participation in these activities will 
develop farmers’ interest in assisting disease control 
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experts such as those in the public health sector, to 
prevent or control zoonoses such as BTB [16].

There is also a serious need for public health 
inspectors to extend their inspections beyond just 
meat inspections to milk, especially in the small-scale 
milk production sector as the milk industry grows. 
The inspections shouldinclude checking whether milk 
producing cattle are tested for BTB. This will ensure 
that BTB-positive cattle are eliminated from the sec-
tor, therefore giving an assurance that milk to the mar-
ket is safe from contamination with BTB.

The information from this research is important 
for policymakers in planning interventions or imple-
menting mitigation measures in BTB prevention and 
also in dealing with other neglected zoonotic dis-
eases. As the dairy industry is projected to grow in 
Zambia and the vulnerability of milk consumers to 
BTB remains high, especially among those with HIV/
AIDS, which stands at 14.3% prevalence, determining 
the levels of awareness of milk producers is cardinal if 
public health is going to be assured.

As a way forward, more epidemiological studies 
are needed in this area to determine BTB prevalence in 
cattle and to try and isolate M. bovis in identified TB 
cases in humans in Chongwe District and other parts of 
the country, as there is very little or no information on 
these. Also, most of the available information about BTB 
in Zambia was obtained through research conducted 
many years ago and therefore maybe outdated, justify-
ing further research as dynamics may have changed.
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