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Abstract

Bovine tuberculosis is a known endemic disease of cattle in Ethiopia, caused
predominantly by Mycobacterium bovis. This disease is a significant zoonosis that
can spread to humans, typically by inhalation of aerosols or the ingestion of
unpasteurized milk. Bovine tuberculosis remains a major challenge to animal
productivity and public health in Ethiopia, particularly in expanding dairy systems
like Kombolcha and Dessie, where close human cattle contact heightens the risk
of zoonotic transmission. A cross-sectional study was conducted from November
2018 to April 2019 among 151 dairy cattle owners or members of these
households in Kombolcha and Dessie towns, Ethiopia, to assess dairy cattle
owners’ awareness of bovine tuberculosis and its public health implications using
a questionnaire survey. Retrospective data were also employed to review the
status of bovine tuberculosis in abattoirs and human extra-pulmonary TB that are
often associated with M. bovis infection in Dessie Referral Hospital. Overall, out
of the 151 interviewed dairy cattle owners or workers, only 49(32.5%) and
41(27.2%) respondents had heard about bovine tuberculosis and were aware of
the zoonotic importance of bTB, respectively. Moreover, 35.1% (53/151) of them
consumed both raw and boiled milk; 28.5% (43/151) of the respondents ate both
raw and cooked meat; and 10.6% of cattle owners shared a house with their dairy
cattle, implying a potential risk of acquiring bovine tuberculosis. Although the
causative agent was not identified, 22 individuals who were raising cattle had TB
cases. In addition, this study retrospectively showed that bovine TB is commonly
reported (12.4% to 39.2%) in the Kombolcha ELFORA abattoir, and the occurrence
(at least on average 100-1002 case per year) of human extra-pulmonary
tuberculosis in Dessie referral hospital. This study revealed that dairy cattle
owners and their household members in the study area had limited awareness of
bTB and its public health implications. Developing the awareness of cattle owners
about bovine tuberculosis and its public health implications is of great importance
for reducing the impact of the disease on dairy owners or workers and the growing
dairy sector as well.
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Introduction

The interaction of humans with animals is becoming
increasingly common in the 215 century due to the intensified
livestock husbandry to satisfy the rise in demand for animal
products. This profoundly contributes to the ongoing
transmission of shared infectious zoonotic diseases from
cattle to humans and vice versa Mbugi, et al. (2012); WHO,
(2014).

Bovine tuberculosis (bTB) is among the primary zoonotic
diseases caused by Mycobacteriumbovis (M. bovis) and
remains a cause of concern for livestock and human health
OIE, (2010); Nuru et al. (2017). Though inhalation of aerosols
is the main way of bTB transmission between animals,
ingestion of pasture contaminated with M. bovis is also
common in cattle grazing on pasture OIE, (2010).

Bovine TB is found globally, and the prevalence of the disease
is estimated to be 9% based on the results of skin tests
Vordermeier et al. (2016). Bovine TB is one of the endemic
infectious diseases that has long been recorded in Ethiopia. A
recent systematic review found a pooled prevalence estimate
of bTB in Ethiopia to be 5.8%. The prevalence of bTB in
Holstein-Friesians (HF), cross-breed (HF Vs zebu), and zebu
cattle was 21.6%, 9.9% and 4.1%, respectively Sibhat et al.
(2017).

In Ethiopia, Tschopp et al. (2012) estimated the economic
cost of bTB to be in the range of 75.2 million to 385 million
USS in the rural extensive livestock production and from
500,000-4.9 million USS in the urban livestock production
systems between the years 2005-2011. On top of its
economic impacts, bTB is transmitted to humans, zoonotic
TB, which is predominantly caused by M. bovis, which belongs
to the M. tuberculosis complex. In humans, there were an
estimated 147,000 new cases of zoonotic TB and 12,500
deaths due to the disease globally in 2016. This burden of
disease cannot be reduced without improving standards of
food safety and controlling bovine TB in the animal reservoir
WHO, (2017).

The common ways of transmission of human TB from animals
are consumption of unpasteurized milk from infected cows
and aerosol transmission, particularly where humans share
common premises with infected animals Ashford, et. al.
(2001); Empress, (2012).

Bovine TB has been eliminated or eradication programs are in
progress in several developed countries CFSPH, (2009). In
developed countries, mandatory pasteurization of milk
combined with tuberculin testing and culling of infected cattle
resulted in a dramatic decline in the incidence of human TB
due to M. bovis. However, in several developing nations,
there are no effective cattle TB control programs, and the lack
of routine milk pasteurization resulted in high prevalence of
human TB due to M. bovis Empress, (2012); Bereket and
Biruk, (2018).

In Ethiopia, there are no effective animal TB control

programs, a lack of skin tests, and a culling policy. In addition,
the lifestyle (living together with animals) and consumption of
raw milk and meat habits of the society, particularly farmers,
veterinarians, and slaughterhouse workers, are contributing a
lot to the high transmission of bTB from animals to humans
Firdessa et al. (2012); Kassa et al. (2012); Ameni et al. (2013);
Firdessa et al. (2013).

Bovine tuberculosis continues to pose a significant threat to
both animal productivity and public health in Ethiopia. In rapidly
growing dairy production systems, such as those in Kombolcha
and Dessie towns, close contact between cattle and humans
increases the risk of zoonotic transmission. However, the level
of awareness among dairy farmers and workers about bTB, its
transmission pathways, and preventive measures remains
poorly understood. Limited knowledge and unsafe practices,
such as consumption of raw milk and inadequate handling of
infected animals, may contribute to the persistence and spread
of the disease. Therefore, assessing the awareness and
understanding of dairy farmers regarding bTB and its public
health implications is crucial for designing effective control and
prevention strategies in the area.

Materials and methods

Study area description

The study was carried out in Dessie and Kombolcha towns,
located in the South Wollo Administrative Zone of the Amhara
National Regional State in Northeastern Ethiopia. Dessie is
situated approximately 400 kilometers north of Addis Ababa, at
an altitude ranging from 2,470 to 2,550 meters above sea level,
with geographic coordinates of 11°8'N latitude and 39°38'E
longitude. Kombolcha is located approximately 24 kilometers
from Dessie, positioned at an altitude of 1,840 meters above sea
level, with coordinates of 11°08'49”N latitude and 39°73'46"E
longitude. According to the Central Statistical Agency CSA,
(2015), Dessie and Kombolcha have estimated populations of
187,900 and 91,800, respectively. In these towns, both
extensive and intensive cattle production systems are practiced,
and the commonly raised cattle breeds include local Zebu,
exotic Holstein, and crossbreeds of Zebu and Holstein South
Wollo Zone Agriculture Office, (2018).

Study design and period

A cross-sectional type of study was conducted from November
2018 to April 2019 to assess dairy cattle owners’ awareness of
bTB and its public health significance using a questionnaire
survey and retrospective data as supportive evidence.

Study participants

Large, medium, and small-sized dairy farm owners or farm
workers found in Dessie and Kombolcha towns, who were
willing to participate, were included in this study. The division
of dairy farms was made into large (>50), medium (10-50), and
small (<10) on the basis of cattle size.
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Sample size determination and sampling technique

The sample size required for this study was calculated using
Yemane’s formula Yemane, (1967), with an absolute precision
of 5% at a 95%confidence interval (Cl). The formula was given
as:

n= N
1+N (e)?
Where, n = sample size;
e = error at 95% confidence level; and
N = total dairy farm population in the study area.

To determine the sample size, the value of N, i.e., the total
number of dairy farms, was 208. Accordingly, 137 dairy farm
owners were recruited, and considering a 10% non-response
rate, a total of 151 study participants were included in this
study. A simple random sampling method was employed to
select the respondents.

Study methodology

Questionnaire survey

A total of 151 dairy farm owners and workers were
interviewed using a pre-tested structured questionnaire
designed to collect data on their awareness of bTB and its
public health significance. The questionnaire covered major
thematic areas, including knowledge and perceptions of bTB,
understanding of its zoonotic transmission, lifestyle and
occupational practices related to disease spread, feeding and
habits, and
characteristics such as educational level and occupation. The

milk  consumption socio-demographic
questionnaire was pre-tested on a small group of dairy
farmers who were not part of the actual study to assess the
clarity, relevance, and consistency of the questions. Based on
the feedback from the pre-test, necessary modifications were
made to ensure the validity and reliability of the data
collection tool.

Retrospective data of cattle TB in the abattoir

This study utilized retrospective data derived from previously
recorded abattoir inspection reports rather than direct
postmortem examinations by the researchers. The data were
obtained from the Kombolcha ELFORA Abattoir Meat
Inspection and Registration Book, covering a five-year period
from 2014/15 to 2018/19. The original recordings were made
by designated veterinary meat inspectors who conducted
routine postmortem examinations following standard meat
inspection procedures. bTB cases were recorded based on the
presence of characteristic tuberculous lesions such as

yellowish, caseous, or calcified nodules and granulomatous
lesions observed in organs including the lungs, liver, kidneys,
and lymph nodes. Lungs exhibiting nodular formations were
further examined through visual inspection, palpation, and
incision in accordance with FAO (1994) guidelines. The
researchers relied on these official records to identify and
compile data on suspected bTB cases during the specified study
period.

Retrospective data of human tuberculosis (TB lymphadenitis)
Retrospective data were compiled on human patients
diagnosed with extra-pulmonary TB or tuberculosis
lymphadenitis (TBLN). The five-year data from 2014/15-
2018/19 were gathered from the TB case record book in Dessie
referral hospital. In addition to providing referral medical
services, the hospital provides services for the diagnosis and
treatment of TB (pulmonary and extra-pulmonary TB) patients
from different areas in the region, particularly Dessie and
Kombolcha Towns (Dessie Referral Hospital Report, 2018).

Data management and analysis

The data collected from the study areas were entered into
Microsoft Excel -2010 spreadsheets and analyzed using STATA
statistical software version 20. The data were filtered for any
invalid entries and then transferred to STATA software for
statistical analysis. In all calculations, the confidence interval
was set at 95% and statistically significant at P-value < 0.05.
Descriptive statistical test for percentage and frequency, a data
analysis, and a Chi-square test were selected for demographic
factors versus awareness and milk, meat consumption habits.

Ethical statement

The study was reviewed and approved by the College of
Veterinary Medicine, Mekelle University. A formal letter was
written to Dessie Referral Hospital and ELFORA abattoir to
obtain retrospective data of human subjects (Extra-pulmonary
TB) and meat inspection, respectively.

Result

Questionnaire survey

Dairy cattle owners' awareness on bTB

A total of 151 dairy farm owners and workers were interviewed
to evaluate their level of awareness regarding bTB, its
significance to public health, and its transmission between
cattle and humans (Table 1). Of those surveyed, only 49
individuals (32.5%) were aware that TB can affect cattle, 41
(27.2%) recognized the zoonotic risk of bTB, and 47 (31.1%)
were able to identify at least one way through which bTB can be
transmitted to humans.
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Table 1. Knowledge of Cattle Owners or Workers about Bovine Tuberculosis and Its Transmission to Humans in the Study Area

Knowledge examined

Number interviewed

Respondents who knew (%)

TB can affect cattle
Knew TB is zoonotic

Drinking raw milk is a source of
TB

Eating raw meat is a source of
infection for TB

Cough spray is a source of
infection for TB

Close contact/sharing a house
can facilitate TB transmission

151
151

151

151

151

151

49 (32.5%)
41 (27.2%)

47 (31.1%)

37 (24.5%)

39 (25.8%)

43 (28.47%)

Lifestyle, milk, and meat consumption habits of dairy cattle
owners

The lifestyle milk and meat consumption habits of the 151
respondents are presented in Table 2. Among them, 53
(35.1%) reported consuming both raw and boiled milk, while
the majority, 98 (64.9%), stated they drank only boiled milk,
despite the absence of milk pasteurization practices in the
area. Additionally, 108 respondents (71.5%) reported that

they consumed only cooked meat. However, nearly half of these
(47.2%, or 51 out of 108) were unaware that consuming
undercooked or improperly handled meat could be a potential
source of bTB. Although 89.4% (135 out of 151) of the dairy farm
owners or workers did not share their living space with cattle,
over half of them (55.5%, or 75 out of 135) lived in separate
housing from their animals without understanding the role of
house sharing as a risk factor for bTB transmission.

Table 2. Habit of Milk Consumption and Meat-Eating Condition and Housing Status of the Respondents

Number of
Habit of respondents respondents Percent (%)

Milk drinking

Boiled 151 98 (64.9%)
Boiled and raw milk 151 53 (35.1%)
Meat eating
Cooked meat 151 108 (71.5%)
Cooked and raw meat 151 43 (28.5%)
House sharing
Sharing 151 16 (10.6%)
Not sharing 151 135 (89.4%)

As presented in Table 3, different demographic variables
specifically age, sex, and educational level were examined to
assess their potential influence on respondents’ awareness of
bTB and the associated risk of zoonotic transmission. Among
the 151 households 22 (14.6%)
tuberculosis cases within their families or among farm

surveyed, reported

workers. The analysis revealed no statistically significant
relationship (P > 0.05) between respondents’ awareness of bTB,
their meat and milk consumption habits, and their sex or
educational status; however, a significant association was
observed with age and history of exposure to TB (Table 3).
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Table 3. Assessment of the Selected Risk Factors with Cattle Owners’ Awareness on bTB, and their Consumption Habit of Raw
Meat and Raw Milk

Variables Awareness of Bovine TB boiled milk cooked meat
% P- % P- % P-
Aware value value value
Sex
Female 8 5.3 21 13.9 26 17.2
0.207 0.663 0.468
Male 41 27.2 77 51.0 82 54.3
Age (years)
<35 24 15.9 55 36.4 63 41.7
35-45 12 7.9 21 13.9 0.099 23 15.2 .007
0.784
>45 13 8.6 22 14.6 22 14.6
Level of
Education
llliterate 5 3.3 13 8.6 15 9.9
Can read and 2 1.3 6 4.0 3.35
write 5
Primary 22 14.6 47 31.1 35.1
53
Secondary 12 7.9 0.67 18 0.18 0.28
11.9 22 14.6
Tertiary 8 53 8.6
14 9.3 13
History of TB
previous
exposure to TB 3 2 4 2.6 7 4.6
No previous 0.41 .000 .000
exposure to TB 46 30.5 94 62.3 101 66.9

cattle examined at postmortem from 2014/15 to 2018/19, 62
(0.22%) had tubercles lesions (Table. 4). As indicated in figure 1,
the annual incidence rate of bTB recorded in the study was
highest in 2018/19(39.2%) and the lowest in 2014/15 (12.4%).

Retrospective data
Prevalence and incidence rate of bTB from postmortem
records in an abattoir Out of 28,041 slaughtered heads of

Table 4. Annual Prevalence of bovine TB (bTB) in Kombocha ELFORA Abattoir

Years Total cattle slaughtered bTB case occurrence (%)
2014/15 5,649 7 0.12
2015/16 5,400 13 0.24
2016/17 3,335 13 0.39
2017/18 7,211 9 0.12
2018/19 5,106 20 0.39
Total 28,041 62 0.22
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Figure 1. Annual Incidence Rate and Trends of bTB in Kombolcha ELFORA Abattoir

Prevalence of human tuberculosis (TB lymphadenitis)

The retrospective data from 2014/15 to 2018/9 were collected from Dessie referral hospital on human patients diagnosed with
confirmed extra-pulmonary TB/tuberculosis lymphadenitis (TBLN). As depicted in Figure 2, significant numbers of extra-pulmonary

TB cases were registered in each year at Dessie referral hospital.
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53

Extra-pulmonary TB at Dessie Referal Hospital (2014/15-2018)

W Female ™ Male mTotal
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Figure 2. Frequency and Trends of Extra-pulmonary TB in Dessie Referral Hospital

Discussion

In this study, a questionnaire was used to assess the
awareness of 151 selected dairy farm owners, attendants,
and workers in Kombolcha and Dessie towns regarding bTB.
Overall, knowledge about bTB was low, with only 32.2% (49
out of 151) of respondents aware that cattle can contract TB.
Furthermore, just 27.2% (41 respondents) recognized bTB as
a zoonotic disease, and only a small number understood its
modes of transmission, highlighting a significant public health
concern in the area. These findings align with previous studies

by Romha et al. (2014), Zeru et al. (2014), Nuru et al. (2017), and
Bereket and Biruk (2018), which reported similarly low
awareness levels: 29.7% in and around Dilla, 30.8% in Mekelle,
34.3% in Bahir Dar, and 27.5% again in Mekelle, respectively.

Similarly, in this study, over 35% and 28% of respondents
reported consuming both raw and boiled milk, as well as both
cooked and undercooked meat, respectively. However, only
31.1% (47 out of 151) and 24.5% (37 out of 151) of the
interviewed farm owners and workers were aware that milk and
meat could serve as vehicles for the zoonotic transmission of
bTB. In Ethiopia, raw milk is generally preferred due to its taste,
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availability, and lower cost Gebremedhin et al. (2014).
Additionally, 10.6% of respondents shared living space with
cattle at night, and more than half (55.5%, or 75 out of 135)
who lived separately from their animals had no knowledge of
the risks associated with house sharing in relation to bTB.
These findings suggest a high potential for bTB transmission
between cattle and humans in the study area. The zoonotic
risk of bTB is commonly linked to the consumption of raw
dairy products and undercooked meat infected with M.bovis.
Moreover, inhalation of the bacteria due to close contact with
infected animal’s presents another transmission route
Andersen, (1997); Ameni et al. (2003; Gebremedhin, (2014);
Sibhat et al. (2017). Supporting this concern, a rise in M. bovis
infections in Scottish cattle herds since 2000 has been
associated with a corresponding increase in human cases
Stewart, (2005).

In the present study, among the 151 dairy owners
interviewed, 14.56 % (22/151) had TB case in their farm
worker or families. This finding is comparable with the result
observed in Mekelle (10.8%, 13/120) by Zeru et al. (2014).
This condition indicated that the history of TB case
interrelated with the exposures.

Overall, the study revealed that most people in the study area
lacked awareness about bTB and frequently consumed raw
animal products, such as meat and milk. This low level of
awareness may be attributed to limited health extension
services, weak collaboration with health institutions (such as
universities, colleges, and NGOs), and insufficient educational
outreach through mass media channels like FM radio,
television, and other platforms. According to the study, a
majority of respondents with reported TB cases had
consumed raw or un boiled milk (18 out of 22) and
undercooked meat (15 out of 22), suggesting a strong link
Additionally,
retrospective data from the Kombolcha ELFORA abattoir over
a five-year period (2014/15 to 2018/19) showed that a
notable number of cattle were condemned each year due to
bTB. Of the 28,041 cattle slaughtered during this time, 68
(0.22%) were found with TB lesions in their organs or

between these habits and the disease.

carcasses, indicating that meat could serve as a source of
M.bovis transmission.

Retrospective data from 2014/15 to 2018/19 on confirmed
cases of extra-pulmonary tuberculosis,
(TBLN),

considerable number of cases were reported annually at

specifically
tuberculosis  lymphadenitis showed that a
Dessie Referral Hospital. Although the number of cases has
been gradually declining, this trend has occurred despite the
ongoing use of anti-TB drugs as the primary control strategy
in the area. The high incidence of extra-pulmonary TB may be
linked to M. bovis infections in cattle, as bTB in humans is
frequently associated with extra-pulmonary manifestations.
Research has shown that the occurrence of M. bovis infection

in humans is often directly related to its prevalence in cattle

Stewart et al. (2005). Moreover, treating M. bovis infections in
humans poses additional challenges, as the bacterium is
naturally resistant to pyrazinamide, one of the four main drugs
used in the standard first-line TB treatment regimen Scorpio
and Zhang, (1996); WHO, (2017).

Conclusion and recommendations

This study revealed that dairy cattle owners and their household
members in the study area had limited awareness of bTB and its
public health implications. A significant number of respondents
reported consuming raw milk and meat and living in close
proximity to their cattle, practices that may increase the risk of
bTB transmission. Although the specific causative agents were
not confirmed, 22 individuals involved in cattle rearing had been
diagnosed with TB. Additionally, retrospective data from the
abattoir showed the presence of tuberculous lesions suggestive
of M. bovis in cattle organs and carcasses, alongside a high
number of human extra-pulmonary TB cases. Based on these
findings, the study recommends enhancing awareness of bTB
transmission and its zoonotic risk among cattle owners through
a One Health approach, which is essential for minimizing the
disease’s impact on both human health and the dairy sector. It
also emphasizes the need for further research using molecular
techniques to confirm direct transmission pathways between
cattle and humans and to establish a clearer link between
bovine and human TB cases.
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