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Purpose: Bovine tuberculosis (bTB) is infectious chronic disease of animals mainly caused by bacillus Mycobacterium bovis. It is
known endemic disease of cattle in Ethiopia. In the current study sites, there is little information on bovine tuberculosis. Thus, this
study was aimed to assess public awareness; and estimate prevalence and potential a risk factors of bovine tuberculosis.

Methods: A cross-sectional study was conducted, November 2018 to May 2019, on dairy cattle randomly selected from smallholder
farms of Arba Minch Zuria and Chencha districts. Comparative intradermal tuberculin test (CIDT) was used in the diagnosis of bTB in
dairy animals. CIDT was administered to 221 dairy cattle. Questionnaire survey was performed on 110 smallholders to assess risk
factors accountable for the event of bTB in human population.

Results: 8.2% animal level prevalence of bTB was documented in the study sites. Dairy cattle with age of 4 to 8 eight years were 34%
more likely to be affected by bTB less than 4 years age cattle (OR=1.34). However, factors like housing, body condition, herd size and
parity were not significantly related with the event of bTB. The assessment of bTB awareness was shown 29.7% participants knew that
cattle could be infected, and 13.4% of the respondents believed that it can spread from animal to human and vice versa. Besides, 66.1%
of participants had habit for consumption of raw milk and soured milk products. Moreover, respondent’s attitude about zoonoses and
consequences of bTB was risky.

Conclusion: Present study discloses that bTB is animal health problem affecting dairy cattle in Gamo zone, Southern Ethiopia. Based
on the current findings, public awareness creation, bovine tuberculosis test and segregation strategy should be applied to minimize the
public health hazards and risk factors for bovine origin tuberculosis.

Keywords: awareness, bovine tuberculosis, comparative intradermal tuberculin test, public

Introduction
Ethiopia is a country in Africa having a huge livestock population with estimated 64 million cattle heads,' of which dairy cows
estimated to be 6.3 million. The dairy cattle produce an estimated total 2.6 billion litres per year national milk production, of
which 2% production is accounted for urban and peri-urban dairy farmers.” In countries such as Ethiopia, livestock are
indispensable for people’s livelihood creating 60—70% of the population job opportunity, animal diseases are real threat to
animal productivity and public health, thus it negatively impacts the agricultural segment and economic development.®

The threats to human health from animals might be aggravated from existing and emerging zoonotic diseases.*> These
diseases cause public health hazard to human beings, among which bovine tuberculosis is predominant disease in developing
world including Ethiopia. Bovine tuberculosis is chronic communicable bacterial disease of both animals and human, belongs
to members of mycobacterial tuberculosis complex (MTBC).%7 Although, studies disclosed currently that Mycobacterium
tuberculosis has been diagnosed from cattle® and Mycobacterium bovis from humans diseased with bovine tuberculosis
(bTB).%® Whereas M. tuberculosis is explicitly adapted to humans, M. bovis is to cattle which identified frequently from
farmed cattle.*’ Despite of its difference in host specificity, the belongings of MTBC are characterized by 99.9% or higher
similarity at nucleotide sequence level and are essentially identical at sequence of 16s rRNA."°
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Bovine tuberculosis is disastrous disease due to its chronicity, contagious nature and zoonosis to domestic animals, wild
animals, and humans.'! Besides, tuberculosis affects a wide range of mammalian species.'? In those species the infection is
characterized by granulomatous tissue formation in the lungs, lymph nodes, liver, intestines and kidney.'* Tuberculosis is
a major health hazard, with an estimated 8-9 million new cases and 3 million deaths per annum worldwide.'* In Sub-
Saharan Africa, roughly 2 million human tuberculosis cases occur every year; yet it has not completely known what role
bTB plays in the mounting epidemic of tuberculosis adopted by acquired Immune deficiency syndrome.'”

Cattle as a potential reservoir host, from which many other livestock become infected and transmission to humans claimed
as a public health concern.'>™'7 Thus the agent, referred to bovine tubercle bacillus, is the necessary cause of bovine
tuberculosis and the transmission of the microorganism could be through aerosol and/ or droplets of exudates having the
bacilli. Moreover, it can transmitted by ingestion of contaminated feed, and water contaminated with urine, faecal material, or
droplets from diseased animals.'*'®!'° bTB is transmitted mainly in human population through consumption of fresh milk and
manifested as an extra-pulmonary tuberculosis, particularly as cervical lymphadenitis.'® Consequently, it has been stated*°
that M. bovis is responsible for tuberculous lymphadenitis in 17.1%, out of 29 human tuberculosis cases in Ethiopia.

. 14,21
According to™™

major contributory factors to get infection by bTB in both urban and rural community are family
ownership of cattle, previous livestock ownership, living together in one house with animals, drinking of non-pasteurised milk
(fresh milk) or undercooked meat. Rural communities in Ethiopia, particularly in the study area practice daily these all causal
habits notably. In particular, among societies where bTB is common and uncontrolled, milk borne infection is the main cause
of non-pulmonary tuberculosis.'®'>?° Thus, the incidence of bTB in human is extensively distributed in parts of the country
where such practices musk control measures or do not practice pasteurization of milk.?*2*

With regard to zoonosis of bTB awareness and perception of the community is imperative, so that the prevention and
control actions of the zoonotic bTB can be undertaken.'>*> Low awareness on how bovine tuberculosis could be
transmitted by consumption habits and livestock management practices make community vulnerable to disease.'’:'?
Therefore, the socio-economic status and low living standard for humans are more contributory factor in bTB transmis-
sion amongst human to human and human to cattle or vice versa.®**?® Hence, there is strong association between bTB
and public awareness, by implying high flesh meat and unpasteurized milk consumption, which is the foremost factor of
morbidity and mortality, and is driving to the bovine originated tuberculosis prevalence.”'!:!?-2¢

Bovine tuberculosis is reported as serious hazard for dairy farmers in most developing world including Ethiopia. In
Ethiopia, the disease has been reported from corners of the country with apparent prevalence ranging from 0.8 to 50%
depending on the geographical location, breed and the husbandry practices.”” > However, there is scanty information in the
current study area on the estimate, risk factors assessment and public health awareness of this disease since most of the stated
reports were concerted around the central part of the country. Despite the actuality of potential predisposing factors in the study
sites, the prevalence of bTB has yet not been estimated. This study was therefore intended to estimate prevalence, assess the
risk factors of bTB and assess community awareness on its public health scenario in Chencha and Arba Minch Zuria districts

of Gamo zone, southern Ethiopia.

Materials and Methods
Study Area Description

The study was executed in Arba Minch Zuria and Chencha districts, Gamo zone, southern Ethiopia from November 2018
to May 2019. Chencha is district in Gamo zone and located astronomically between 37° 29’ East to 37° 39° West
longitude and between 6° 8 North and 6°25° South latitude. The altitude of the district ranges from 1300 to 3250 masl.
Chencha is defined by different agro-climatic distribution and vegetation cover due to its high altitudinal range. Two
agro-ecological zones, namely high land and low land, account for about 82% and 18% of the total land coverage,
respectively. The rainfall pattern is bimodal. Whereas first round of rain begins between March to April, the second round
of rain occurs from June to August. The farming system is a mixed farming system where crop and the livestock
production are equally important to each other.**

Arba Minch Zuria district is also a part of the Gamo Zone located in the great East Africa rift valley and surrounded
by Abaya and Chamo lakes as well as the “Nech Sar” national park. Its astronomical location is 6° 5’ North latitude and
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37° 38’ East longitude. The district has bimodal pattern of rainfall, having a short rain falls between March and April,
and long rainy season from June and September. Average annual temperature of the district is 26.33°C and rainfall ranges
from 800 to 1200 mm. The district is has both midland and lowland agro-ecological zones, which include 45.55 and
55.5% of the total land cover, respectively. The livelihood of the society largely depends on crop and livestock mixed
production system.'

Study Population

This study was executed on 221 dairy cattle belonged to seventy small holders dairy farm in the study district depending
on the willingness of the cattle owners. Some of the farms contained both cross and zebu (local) breed, and some contain
mixed zebu cattle in their farm and others even only cross breed cattle. The dairy cattle enrolled for this study were noted
for the detailed information by recording the age, breed, sex, body condition score, reproductive status, and origin and
size of herd. The dairy cattle eligible for this study (excluding calves aged below six months and late pregnancy (>7
month) cows) were exposed to CIDT test.

Study Design and Sampling Method

A cross-sectional study was used to operate comparative intradermal tuberculin (CIDT) test on 221 dairy cattle. It is
performed to estimate the prevalence of bTB and assess potential risk factors related with bTB prevalence in dairy cattle.
Moreover, a questionnaire survey was conducted by using structured format to assess the attitudes, awareness and
practices of cattle holders on bTB and its zoonotic impacts as well as the courses of transmission of the disease.

A list of 5 kebeles and head of household and their dairy cows was obtained from the district office of livestock and
fisheries development. All the kebeles were selected deliberately based on accessibility to the aforementioned districts.
Whereas, simple random sampling was used to collect the study herds, purposive sampling was applied to female animals
above one year. Accordingly, a total 221 dairy cattle were tested by an average herd size of 43 animals in each kebele
(Supplementary material).

Sample Size Determination
Meta-analysis of the different studies reported in Ethiopia has shown a pooled estimate of the bovine tuberculosis about
5.8%."7 Thus, the required sample size for the validation of the test was estimated by considering the expected
prevalence of 5.8% (95% CI: 4.5-7.5). Accordingly, a pooled prevalence report, 5.8% and desired precision, 5% with
the confidence level of 95% was computed for sample size using formula described by Thrusfield et al*> as follows:
n= w Where: n = sample size; Pexp = expected prevalence; d=desired absolute precision; Za/, = 1.96
(at 95% confidence level)
Which gives 83 cattle to be tested, though, for requisite sample size was three approximately folded and 221 cattle

were tested to maximize the sample size for precision.

Study Methodology

Comparative Intradermal Tuberculin Test

CIDT was executed to discriminate between animals infected with Mycobacterium bovis and those reactive to tuberculin
due to experience to other mycobacterium or related genera. At the middle of the neck two sites were shaved and cleaned
12 cm apart on the same side of the neck, then the shaved and cleansed areas were examined for the presence of any
gross lesions. The skin fold thickness at the two sites were measured by caliper and recorded. Then, each animal was
injected 0.1 mL (25,000 IU) avian PPD (Avituber, symbiotic corporation, France) and 0.1 mL (25,000 IU) bovine PPD
(Bovituber, symbiotic corporation, France) intradermal using insulin syringe at the anterior and posterior parts
respectively.’® Type four hypersensitivity reaction at each site was computed as the change of the skin thickness after
72 hours minus before injection. The interpretation of result was made using diagnostic cut-off points used to define
positive test results: an animal was measured positive if the bovine minus the avian tuberculin reaction was > 2 mm

137

based on Ameni et al”’ recommendation to Ethiopian zebu breeds and their crosses due to breed susceptibility and
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environmental effects, rather than OIE who recommend > 4 mm, result of increased sensitivity and without specificity the
> 2 mm cut points used to detect bovine tuberculosis by the CIDT. A herd (farm) was considered as positive if it had at
least one bovine tuberculin reactor animal.

Questionnaire Survey

A questionnaire survey was conducted to collect information on attitude and awareness of farmers on zoonotic impacts and
risk factors linked with the occurrence of bTB. Accordingly, 110 households (28 herdsmen in each kebele) engaged in dairy
farming were interviewed with the aid of a structured questionnaire. The questionnaire also comprised herdsmen’s habit and

practices of consuming milk or meat and recent history of bovine tuberculosis upon them or in family members.

Data Analysis

A cattle level skin test result was entered into Microsoft™ Excel for the Windows 2010. Data analysis was conducted
using STATA 16 Statistical Software (STATA Corporation, College Station, TX). Data obtained from the questionnaire
were computed by descriptive statistics. A cattle level prevalence was defined as the number of positive reactors per 100
cattle which tested during study period. Moreover, analytic inference was computed using multivariate logistic regression
to examine the association of potential risk factors with the prevalence of bTB; strength of association was calculated by
odds ratio (OR) and 95% confidence interval (CI). A P-value < 0.05 was revealed to be statistically significant.

Results

Participant Demographics

Based on the response of participants, 56.4% of respondents had urban background while the remaining 43.6% live in
rural areas. The majority percentage of participants had no formal education (43.8%). Sixty eight percent (68.2%) of the
participants were dairy farmers with a minimum and maximum age of 21 and 70 years. Table 1 is shown the
demographics of the participants who were questioned being part of the study.

Table | Socio Demographics of Respondents in the Dairy Farms in the Study Districts

Characteristics Total Number Interviewed (%)
Dairy farm Chencha 30 (27.3)
Shama 23 (20.9)
Qogota 27 (24.5)
Shelle 30 (27.3)
Residence Urban 62 (56.4)
Rural 48 (43.6)
Sex Male 59 (53.6)
Female 51 (46.4)
Age group <40 61 (55.4)
41-50 31 (28.2)
=50 18 (10)
Education No school 48 (43.4)
Elementary 30 (27.3)
High school 20 (18.4)
College 12 (10.9)
Occupation Dairy farm worker 75 (68.2)
Civil servant 10 (9.1)
Trader 25 (22.7)
Medical centre visit when sick Private clinics 15 (13.6)
Hospitals 85 (77.3)
Homeopathic healer 10 (9.1)
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Assessment of Owners’ Awareness on Bovine Tuberculosis

Cattle owners’ knowledge was assessed on the role of various risk factors responsible for the occurrence and spread of
bTB amongst cattle and human population using a questionnaire. A total of 110 farm households and their response were
shown in Table 2. As it is shown below, 29.7% (35 of 110) of the participants knew that cattle may have bTB, and 13.4%
(15 of 110) replied that bTB could be transmitted from animal to human and vice versa. The awareness of the participants
relating to cattle infection by mycobacterium bovis and transmission of bTB from cattle to human is described in Table 2.
Also, respondents disclosed their view that education can update knowledge on zoonotic bTB.

We discovered that 66.1% of the participants had practice of raw milk consumption, however 33.9% of the
participants practice boiling of milk before consumption. Participants also disclosed that they consume soured milk
and products without pasteurization or other heat treatment. Consumption habit of respondents is depicted under Tables 3
and 4. Vis-a-vis meat consumption, 74.2% of respondents consumes flesh meat. This study disclosed that habit of fresh
milk drinking is considerably inclined by livelihood and literacy of respondents (Tables 3 and 4). However, the habit of
consuming fresh meat seemed to be not impacted by the status of education (Table 4).

Awareness of Participants on Public Health Importance of bTB

A 110 cattle owners or members of households were questioned to assess awareness of participants on public health impact
of bTB (Table 3). 29 (26.3%) of the respondents stated that they have knowledge or they have heard about bTB, but only 15
(13.4%) participants became attentive to the zoonotic impacts of bTB (Table 3). Likewise, few respondents 18.2% (20/110)
knew the transmission route of bTB to human. However, 39.1% (43/110) respondents knew that tuberculosis can affect
cattle. Moreover, of the 110, 31 and 32 believed that raw milk and meat could be vehicle for the transmission of tuberculosis
from animal to human, respectively. Nonetheless, they did not know clinical sign of tuberculosis in human.

Association Between Practices and Education Level of the Participants
The practice of participants in association with education status for the transmission of bTB is depicted (Table 4). As
indicated in the Table the habit of raw milk drinking was significantly different between education status for bTB

Table 2 Knowledge of Cattle Owners on bTB and Transmission to Humans in the Study Area

Awareness Examined (Yes versus No) Number Interviewed Response Level (%)
bTB can be transmitted from cattle to human 110 15 (13.4)
Drinking raw milk could be source of infection for tuberculosis 110 27 (24.4)
Eating raw meat could be source of infection for tuberculosis 110 32 (29.1)
Mixing of animals could be source for tuberculosis 110 40 (36.4)
Sharing the same house is source of infection for tuberculosis 110 14 (13.1)
Raw milk and meat should have concern 110 30 (27.3)
Being well informed about bovine tuberculosis 110 23 (20.9)
Literacy can update knowledge on zoonotic bovine tuberculosis 110 74 (67.3)

Table 3 Knowledge and Awareness of Participants on Zoonotic Nature of Bovine Tuberculosis

Knowledge (Yes versus No) No Respondents Number and Percentage of
Interviewed Participant’ Knowledge
TB can affect animals 110 43 (39.1)
Know about bTB* 110 29 (26.3)
Know bTB is zoonotic disease 110 15 (13.4)
Know raw milk is vehicle for bTB 110 31 (28.2)
Know raw meat is vehicle for bTB 110 32 (29.1)
Know clinical sign of tuberculosis in human 110 5.0 (4.5)
Know the transmission route of bTB to human 110 20 (18.2)

Abbreviation: *bTB, bovine tuberculosis.
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Table 4 The Statistical Association Between Practices and Education Level of the Respondents

Practices of Respondents Categories Response Level (%) X2 P value
llliterate | Literate

Habit of raw milk drinking Yes 68 (61.8) | 30 (27.3) 5.03 0.025
No 2 (1.82) 10 (9.09)

Habit of raw meat consuming Yes 78 (70.9) | 36 (30.9) 3.16 0.075
No 2 (1.82) 4 (5.45)

Selling dairy product Individual consumers 40 (36.4) | 29 (26.4)
Intermediate caters 10 (9.09) 8 (7.27) 4.83 0.090
Restraint/ Cafeteria 3(2.73) 20 (18.2)

Herd replacement option Own stock by Al 2 (1.82) 12 (10.9)
Own stock by bull 80 (72.7) 5 (4.54) 7.96 0.019
Purchase from other farms | 5 (4.54) 6 (5.45)

Type of cattle to be sold Low productive 13(11.8) | 18 (16.4)
High productive 14 (12.7) | 24 (21.8) 3.69 0.158
Diseased 16 (14.5) | 25 (22.7)

Cattle with TB case Remained at farm 34 (30.9) | 27 (24.5)
Slaughtered 18 (16.4) | 7 (6.36) 4.6l 0.0l
Sold 14 (12.7) | 10 (9.09)

Information source for respondents | Health workers 45 (40.9) | 15 (13.6)
Mass media 2(1.82) | 20(18.2) 2.57 0.588
Do not know 20 (18.2) 8 (7.27)

transmission (x2 = 5.03; P = 0.025), but raw meat consumption habit was not significant (y2 = 3.16; P = 0.075). However,
type of cattle to be sold were not affected by the education status of respondents (y 2 = 3.69; P = 0.158) and by the
information source of respondents about bovine tuberculosis (y 2 = 2.57; P = 0.588).

Association Between Putative Factors and Bovine Tuberculosis Infection

Strength of association between different risk factors and prevalence of bovine tuberculosis was computed using
univariable logistic regression (Table 5). Accordingly, bTB occurrence in dairy cattle managed in Chencha were 42%
more likely to be diseased than in Arba Minch zuria, Shelle (OR=1.42; 95% CI=0.42-3.48) yet statistically insignificant.
The comparative tuberculin skin test in this study has presented that animals become more probable to be infected by
bTB as age of the cattle increases. Dairy cattle with age of 4 to 8 eight years were 34% more possible to be diseased with
bTB than younger dairy cattle of age less than 4 years (OR=1.34; 95% CI=0.49-3.64). The odds of bovine tuberculosis
were higher in crossbred cattle than in indigenous/ local cattle. Thus, even though the association is not statistically
significant cross breed dairy cows were 51% more likely to be diseased with M. bovis than indigenous breeds (OR=1.51;
95% CI = 0.56-3.96). Animals with good body condition score were 2.4 times higher tuberculin positive than those with
poor body condition (OR=2.40; 95% CI=0.75-7.74), however insignificant.

Discussion

The present study revealed that bTB is an important disease of dairy cattle in selected districts of Gamo Zone,
Southern Ethiopia, with an overall prevalence of 8.2%. This result was comparatively lower than the findings of
Alemu et al.® Firdessa et al.”” Bekele et al’® and Endalew et al,>® who reported an overall prevalence bTB as 13.5%,

30%, 17.5%, and 16.5% respectively in the central part of Ethiopia. A meta-analytic study report by Sibhat et al'’

were in agreement with current finding. Likewise, similar studies done by Belete et al'® and Nega et al* in the
Northwest part of Ethiopia showed an overall prevalence of 9.1% and 7.1% respectively. Generally, an overall
prevalence of bTB in this study was lower compared to the previous reports done by different authors®**-**° from
the central part of the country, where dairy cattle were mainly kept under intensive production system. Such variation

between reports might be due to the differences in management system, in which in the present study dairy cattle
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Table 5 Univariable Logistic Regression Analysis of Tuberculin Reactivity and Risk Factors Among Dairy Cattle
in the Farms in Study Area

Risk Factor No Examined Positive Odds Ratio (95% CI) P-value

Dairy farm Chencha 55 7 1.42 (0.42-3.48) 0.716
Qogota 41 | 0.21 (0.03-1.72) 0.143
Shama 39 | 0.22 (0.03-1.79) 0.157
Shelle 84 9 |

Breed Cross 78 8 1.51 (0.56-3.96) 0417
Local 141 10 |

Ages in year > 4 98 9 1.34 (0.49-3.64) 0.560
<4 121 9 |

Parity > 4 6 | 3.61 (0.35-36.9) 0.281
14 118 12 2.04 (0.69-6.03) 0.197
Heifer 96 5 |

Production system Intensive 22 6 3.22 (0.87-11.8) 0.077
Semi-intensive 73 4 1.29 (0.43-3.91) 0.642
Extensive 124 8 |

Reproductive status Lactating 8l 9 1.57 (1.19-2.67) 0.004
Dry 42 4 1.18 (0.47-2.96) 0.094
Heifer 96 5 |

Body condition score Poor 78 9 2.40 (0.75-7.74) 0.141
Medium 65 5 2.13 (0.36-12.5) 0.402
Good 76 4 |

were kept under extensive and semi-intensive management system which might decreases the risk of transmission
between individual animal. Overcrowding and intensification of dairy cattle causes stress and make more suitable
condition for the transmissions of M. bovis between animals. This is also related to transmission route, mainly
respiratory route, and variation in husbandry practices of the animals that could affect the tuberculin skin test
prevalence in a given study.’

The prevalence ratio of bTB found was to be higher in cross than zebu breed dairy cattle both kept under similar
management system. Similarly, Ameni et al*® in central parts Ethiopia reported a lower prevalence ratio of bTB infection
in grazing local zebu than either exotic or exotic crosses breeds. Based on dairy cattle body condition score (BCS), the
prevalence of bTB was found to be significantly lower in dairy cattle with good body condition than poor body
conditioned score. However, it is not statistically significant and it contradicts to the previous studies done in different

parts of the country5’29’37’41

in which they vindicated that intradermal tuberculin test is highly dependent on animal
immune-competence and which in turn also associated with the body condition score of animals such that animals with
good body condition, in good plane of nutrition in terms of energy, protein and micronutrients, are immune-competent
and thus give a better reaction to CIDT.?” Hence, poor body conditioned animals could be immune-compromised, and
may not react to CIDT even if they could have been infected by M. bovis.

The prevalence ratio of bTB was found to be significantly linked with different age groups of study animals. The
prevalence was higher in adult and older dairy cattle (34%) than the heifer dairy cattle; even if this is not statistically
significant. In close agreement to this, reports done by Ameni et al*® and Rebuma et al*® from central Ethiopia showed
increased occurrences of bovine TB with increased age group of grazing dairy cattle. The possible reason for this was
noted by Ayele et al'” as due to the influence of gamma delta T cells (y8 T cells), which are abundantly found in the blood
stream of young calves shown to have its anti-mycobacterial effect. It has been also suggested that increased occurrence
of bTB in older age group animals could be explained by a waning of protective capability in aging animals as confirmed
experimentally in the murine system.'>** Furthermore, it might be also associated with increase probability of encoun-
tering M. bovis infection with a longer period of life.>® Such variation in results between different age groups of dairy
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cattle could also be due to the latent infection of disease to a detectable level. Dissimilarly, very young and older animals
infrequently react to tuberculin inoculation regardless of the status of infection of animals; and the level of tuberculin
reaction is directly associated with the maturation and wasting of organs of the immune system.'®*?

This study revealed that the prevalence ratio of bTB was significantly influenced by the reproductive stage female
animals (OR = 1.57, P = 0.004). This result might be because of some of the reproductive stages of dairy cattle especially
in late pregnancy and early lactation stages are challenged by stress and which in turn reduces the response of dairy cattle
to intradermal tuberculin test. Similar result was reported by Ameni et al® from central part of Ethiopia. Although it was
not statistically significant, the prevalence bTB was 34% more likely in dairy animals with age greater than four years
compared to lower aged cattle in this study. Likewise, previous studies in Ethiopia showed 6.2 times higher occurrence of
bovine tuberculosis with increased age.*® This could be related as the age group of dairy cattle increases, they become
more susceptible to be infected with M. bovis.

Questionnaire survey result revealed the habit of raw meat and milk consumption as 30.3% (30/110) and 50.9% (54/110)
respectively which is higher than the previous works done by Ameni et al.” However, practices of raw milk consumption was
lower when we compare with the reports done by Kelly et al'' in pastoralists and small-scale dairy farmers of Cameroon.
Also, the raw milk consumption was statically significant (P = 0.025; %2 = 5.03) among respondents who had different
educational status. The habit of raw meat consumption was not statistically significantly associated among different dairy
farm workers’ educational status (2 = 3.16; P = 0.075). Some of the respondents in this study were attended formal
education and hence aware about tuberculosis, particularly bovine origin zoonotic tuberculosis. However, respondents’
awareness on animals to be sold due to disease, impaired productivity or vigour production was not influenced by education
level. This was similar with the findings of Ameni et al® in different districts of central Ethiopia. Generally, regardless of
knowledge, raw meat consumption is a well know traditional and cultural practices in Ethiopia.

Conclusions and Recommendations

This study has clearly disclosed that bTB is 8.2% cow level prevalent in the study sites. The assessment of bTB
awareness among participants in the study shown 26.3% of respondents knew that cattle could be infected by TB, and
13.4% responded that bTB could be transmitted from animal to human. Likewise, majority of the respondents had
practice of consuming raw milk and soured milk products without heat treatment. Also, 91.8% of respondents consume
raw meat. Likewise, practices such as habit of fresh milk and meat consumption; dairy herd replacement option; handling
of cattle with tuberculosis cases and information source of bTB were significantly affected by literacy of respondents.
Therefore, public awareness should be created by mobilization on means of transmission, its risk factors, and managing
of tuberculin reactive animals and consumption of risk raw milk and meat by the public. Moreover, movement restriction
of reactor animals should be experienced by a regional bureau and state ministry of agriculture to prevent the spread of
the disease to new farm.

Abbreviations
bTB, Bovine tuberculosis; CIDT, Comparative Intradermal Tuberculin; M. bovis, Mycobacterium bovis.
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