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Abstract

Several studies in Ethiopia have shown a high prevalence of reproductive disorders (RDs) in dairy cows. However,
there is a lack of information about the levels of knowledge among farming community about the causes
associated with RDs. A questionnaire-based cross-sectional study design was administered to 278 livestock farmers
(LFs) in the Kembata Tambaro zone to evaluate knowledge and preventive practices on infectious causes of RDs in
dairy cows. The results show that almost all farmers had heard about RDs, but more than half did not realize that
reproductive system infections (RSIs) could cause RDs in dairy cows. A significant number of participants were not
aware of the spread of RSIs between animals through sharing of breeding bulls, ingestion of urine contaminated
feed, unhygienic management, sharing of equipment between milking cows, and interactions with contagious
animals. The majority of LFs reported that they frequently consulted with traditional healers regarding the
treatment of RDs, but very few looked for veterinary assistance. The results of multivariable logistic regression
analysis showed that level of education and living areas were factors significantly and positively associated with
knowledge about RSIs. Likewise, occupation, level of education and being knowledgeable about RSIs were
significantly associated with good preventive practices. Veterinarians and responsible authorities should take these
results into consideration to educate farmers on preventing losses attributed to RSIs.
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Background
Ethiopia holds large potential for dairy development due
to its large livestock population and the favorable cli-
matic conditions for improved, high-yield animal breeds
(Ahmed et al. 2004). The country currently manages the
largest livestock population in Africa, estimated at 65.35
million cattle, 39.9 million sheep, and 50.5 million goats
(CSA 2020). There are approximately 12 million dairy
cows in Ethiopia producing an average of approximately

1.48 L milk per cow per day over a lactation period of
seven months (CSA 2020). Regarding breed types, the
majority (97.8%) of the total cattle in the country are
local breeds, whereas hybrid and exotic breeds
accounted for approximately 1.91% and 0.32%, respect-
ively (CSA 2020).
The reproductive performance of modern dairy cows

globally has decreased over the past 50 years (Softic et al.
2020). This scenario is further exacerbated due to the
emphasis on the selection and rearing of animals for
specific commercial purposes, which compromises live-
stock reproduction (Yoo 2010). Reproductive system in-
fections, either specific or nonspecific, significantly
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account for reproductive underperformances in dairy
cows worldwide (Rosales and Ametaj 2021). Diseases
such as brucellosis, leptospirosis, infectious bovine rhi-
notracheitis (IBR), bovine virus diarrhea (BVD), and vib-
riosis are known to reduce reproductive capabilities in
dairy cows (Radostits et al. 2007; Rosales and Ametaj
2021). These diseases are not only related to the pros-
perity of livestock industry but also important for public
health (World Bank 2010; Ettinger et al. 2017; Radostits
et al. 2007).
Bovine brucellosis caused by Brucella abortus bacteria

is responsible for severe economic losses in the livestock
industry. It causes abortions in female cattle and infertil-
ity in males (Rosales and Ametaj 2021). The most com-
mon route of infection is the digestive tract, through
ingestion of feed or water contaminated with the bac-
teria. As bacteria have an affinity for the reproductive
tract, abortions, infertility, retained placenta, and birth
to weak calves frequently occur in dairy herds following
disease incidence. Brucellosis can also have severe public
health impacts because of its zoonotic potential (World
Bank 2010; Ettinger et al. 2017; Hussien 2019; Radostits
et al. 2007; Yoo 2010). Leptospirosis is an economically
important bacterial infection that can affect several spe-
cies, including cattle, sheep, horse, dog, pig, wildlife and
human. The disease can cause abortions, low-grade uter-
ine infections, mastitis, repeat breeding, and occasionally
systemic infection. The infection is spread mainly when
a susceptible animal is in contact with the urine of in-
fected animals or aborted fetuses (Hussien 2019; Rados-
titis et al. 2000; Yoo 2010). IBR and BVD complexes are
virus-induced diseases that cause a wide variety of clin-
ical syndromes in cattle, including infertility, respiratory
disease (pneumonia), congenital abnormalities (eye and/
or brain defects), abortion, and stillbirths (Ettinger et al.
2017; Hussien 2019; Overbay 1999; Yoo 2010). Vibriosis
is a venereal disease of cattle caused by the bacterium
Campylobacter fetus and is spread by infected bulls
when they mate susceptible cows and heifers. The dis-
ease results in infertility and, occasionally, abortion in
cattle (Ettinger et al. 2017; Hussien 2019; Radostitis et al.
2000; Yoo 2010).
Although smallholder dairy farming significantly en-

hances the livelihoods of farmers in the Kembata Tam-
baro zone (Ayele et al. 2016a; Ayele et al. 2016b; Mitiku
2018), productivity is constrained by several factors, of
which reproductive disorders (RDs) are the most import-
ant (Mitiku 2017). A recent study provided information
on the most challenging problems for dairy farmers,
such as repeat breeding syndrome, dystocia, retained
fetal membrane, metritis complex, abortion, uterine pro-
lapse, and stillbirth, in their order of importance. The
study also investigated Brucella bacteria from the serum
of sampled cows, suggesting that it is responsible for the

precipitation of the major reproductive health problems
of the area (Mitiku 2017).
Good cooperation between livestock farmers (LFs),

veterinarians and other organizations involved in live-
stock production is essential to implement specific strat-
egies to mitigate the risk of disease transmission (Jansen
et al. 2010; Yoo 2010). Additionally, an evaluation of the
farming community’s awareness of the likely causes of
RDs could help in designing and implementing effective
disease prevention and control strategies at the farm and
household levels. Hence, this study was conducted with
the aim of evaluating LFs’ knowledge on RDs with a
focus on infectious causes and their preventive practices
in the Kembata Tambaro zone of southern Ethiopia.

Results
Sociodemographic characteristics
Table 1 summarized the sociodemographic characteris-
tics of respondents. Out of the total interviewed respon-
dents (n = 278), the majority (62.2%) were in age range
of 38–57 years, with a mean age of 43.3±12. Over three
quarters (78%) were males, 65.8% were rural dwellers,
and more than half (53.6%) were engaged with farming.
Totally 135 respondents (48.6%) received at least pri-
mary school education.

Table 1 Sociodemographic characteristics of the respondents

Characteristics Value

Age, year, n (%) 43.3 ± 12

23–37 36 (13)

38–57 173 (62.2)

58–77 69 (24.8)

Sex, n (%)

Male 217 (78)

Female 61 (22)

Current address, n (%)

Rural 183 (65.8)

Urban 95 (34.2)

Occupation, n (%)

Farmer 149 (53.6)

Trader 57 (20.5)

Government employee 46 (16.6)

NGO worker 7 (2.5)

Others (driver, preacher, and broker) 19 (6.8)

Level of education, n (%)

No formal education 143 (51.4)

Primary school 86 (31)

High school 19 (6.8)

College or above 30 (10.8)

Notes: NGO Nongovernment organization, n Number of respondents
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Knowledge and preventive practices of LFs on
reproductive system infections (RSIs)
Respondents’ knowledge and preventive practices relat-
ing to RDs is described in Table 2. Nearly all (96.8%) re-
spondents had heard about RDs in dairy cows, and over
60% (63.5%) perceived that RDs affect dairy cow prod-
uctivity. Nevertheless, the majority (60%) did not per-
ceive that microorganisms could cause RDs in dairy
cows. Similarly, a large number of respondents were not
conscious about the transmission mechanisms of RSIs
between animals, such as hiring or sharing of breeding
bulls (63%); ingestion of urine-contaminated feed (73%);
sharing of equipment between milking cows (67%); and
interaction with contagious animals (62%).
Additionally, over 90% (93.3%) respondents did not

realize that animals with RSIs could show symptoms of
respiratory illness (pneumonia), and 203 (75.5%) were
not aware of the manifestation of congenital abnormal-
ities at calving in pregnant cows following RSIs.
Although the majority (62.5%) of respondents in the

present study understood that humans can get an infec-
tion from animals, and 186 (69%) believed that collecting
the aborted fetuses and fetal membrane with bare hands
could expose them to RSIs; only 17 (6.3%) used gloves
during calving assistance, and less than half (46.5%) used
gloves during the management of aborted fetuses and
fetal membranes. In addition, the majority of respon-
dents had the habit of drinking unpasteurized milk
(82%) and eating raw meat (62%).
Regarding the prevention of RSIs, only a small per-

centage of LFs had employed appropriate disease pre-
vention practices at their farms, such as the selection of
sires with low percent stillbirth/abortion (24.5%), keep-
ing cows in a clean and dry shed (32.3%), avoiding mix-
ing of diseased cows with healthy ones (13%), and
avoiding off-farm bedding materials (7.8%). Additionally,
only 91 (33.8%) of respondents had vaccinated their ani-
mals during the past year (the year preceding the start of
this study) despite their vets’ advice. The majority (63%)
preferred traditional (herbal remedies) to modern (veter-
inary treatment) to treat RDs.
Overall, less than half (31.59%) [95% CI: (28.09%–

35.32%)] of LFs in the present study had good know-
ledge of RSIs in dairy cows, and 32.17% [95% CI:
(28.28%–36.32%)] had good preventive practices.

Factors associated with knowledge and preventive
practices of LFs on RSIs
The results of multivariable logistic regression analysis
showed that urban participants were over three times
[OR = 3.34 (95% CI 1.73–6.61)] more likely to be
knowledgeable than rural participants, and the difference
was statistically significant (P < 0.05). Additionally, live-
stock farmers who had a minimum of primary school

education were more knowledgeable [OR = 2.33 (95% CI
0.35–4.58)] than farmers who had no formal education
(Table 3).
In this study, preventive practices of respondents were

evaluated by occupation, level of education, and their
knowledge of RSIs. The results, therefore, indicated that
government employees had over four times [OR = 4.13
(95% CI 2.22–12)] better preventive practices than
farmers, and traders had nearly three times [OR = 2.85
(95% CI 0.52–5.35)] better preventive practices than
farmers. Likewise, respondents who had a minimum of
primary school education had over four times [OR =
4.43 (95% CI 22.22–11.5)] better preventive practices
than respondents with no formal education.
Knowledgeable participants had nearly three times
[OR = 2.75 (95% CI 1.36–5.65)] better preventive prac-
tices than non-knowledgeable participants (Table 3).

Discussion
To the best of our knowledge, this is the first study
attempting to describe the knowledge and preventive
practices of LFs on the infectious cause of RDs in dairy
cows in the Kembata Tambaro zone. In this study,
nearly all participants were aware of RDs in dairy cows,
which is in line with the results reported in India (Sub-
hash et al. 2013). Additionally, more than half respon-
dents perceived that RDs affect dairy cow productivity.
The respondents’ insight agrees with reports in veterin-
ary literature that report severe economic losses in dairy
herds following incidences of RDs, such as slower uter-
ine involution, prolonged interconception and calving
interval, reduced reproduction rate, drop in milk pro-
duction, and increased cost of medication (Abutarbush
2010; Ettinger et al. 2017; Radostits et al. 2007; Rosales
and Ametaj 2021).
In this study, more than half respondents did not per-

ceive that RSIs could cause RDs in dairy cows. Addition-
ally, considerable numbers were not aware of symptoms
of RSIs and the likely transmission mechanisms. The
low awareness of respondents could be attributed to a
lack of adequate understanding of livestock diseases and
the low proportion of farmers that received formal edu-
cation in the study area, which is in agreement with the
study report in Pakistan (Arif et al. 2017). Similarly, in
the present study, fewer respondents were aware about
the risk of transmission of any disease from animals to
humans, which is in line with the findings in Ethiopia
(Legesse et al. 2018; Zewdie et al. 2018) and elsewhere
(Ndengu et al. 2017; Zhang et al. 2019). This suggested
that improving LFs’ knowledge on animal disease and
the likely modes of transmission could help to reduce
disease risk in humans.
Previous studies have demonstrated that improving

LFs’ awareness of livestock diseases and preventive herd
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Table 2 Knowledge and preventive practices of LFs on infectious causes of reproductive disorders in dairy cows in the Kembata
Tambaro zone, southern Ethiopia (n = 278 farmers)

No Knowledge n (%)

Yes (%) No (%)

K1 Heard about RDs in dairy cows 269 (96.8) 9 (3.2)

K2 RDs affect dairy cow productivity 171 (63.5) 98 (36.5)

K3 RSIs could cause RDs in dairy cows 111 (40) 167 (60)

K4 Opinion of LFs on RSIs as cause for RDs:

Abortion and/or stillbirth 47 (17.5) 222 (82.5)

Anoestrus 2 (0.7) 267 (99.3)

Repeat breading syndrome 6 (2.2) 263 (97.8)

Retained fetal membrane 10 (3.7) 279 (96.3)

Dystocia 6 (2.2) 263 (97.8)

Prolapse 40 (15) 229 (85)

K5 Sires/breeding bulls can be affected by RSIs 145 (54) 124 (46)

K6 Hiring/sharing breeding bulls can disseminate RSIs 100 (37) 169 (63)

K7 Ingestion of urine contaminated feeds can transmit RSIs 73 (27) 196 (73)

K8 Sharing of equipment between milking cows can disseminate RSIs 89 (33) 180 (67)

K9 RSIs is contagious (can be transmitted between animals) 102 (38) 167 (62)

K10 Respiratory disease (pneumonia) could be the sign of RSIs 18 (6.7) 251 (93.3)

K11 Congenital abnormalities (like eye and brain defects)
could be the sign of RSIs

66 (24.5) 203 (75.5)

K12 Disposing aborted fetuses and fetal membranes into the environment could
contribute to the spread of RSIs between animals

153 (57) 116 (43)

K13 Humans can get any infection from animals 136 (62.5) 133 (49.5)

K14 Collecting the aborted fetuses and fetal membrane with bare hands can
expose humans to RSIs

186 (69) 83 (31)

K15 Eating uncooked meat and/or drinking of raw milk could expose humans to RSIs 91 (33.8) 178 (66.2)

K16 Hygienic management can prevent RSIs in dairy cows 153 (57) 116 (43)

K17 Vaccination is an effective way to prevent disease in animals 137 (51) 132 (49)

Preventive practices Agree (%) Disagree (%)

P1 I do not hire/share breeding bulls 89 (33) 180 (67)

P2 I select sires with low percent stillbirth/abortion 66 (24.5) 203 (75.5)

P3 I avoid sharing calving spaces with other animals 101 (37.5) 168 (62.5)

P4 I use gloves during calving assistance 17 (6.3) 252 (93.7)

P5 I use gloves during handling of aborted fetuses and fetal membranes 125 (46.5) 144 (53.5)

P6 I remove aborted fetuses and fetal membrane immediately after passing 180 (67) 89 (33)

P7 I always keep cows in a clean and dry shed 87 (32.3) 182 (67.7)

P8 I avoid mixing of diseased cows with healthy ones 35 (13) 234 (87)

P9 I disinfect calving place and calving assistance’ equipment 118 (44) 151 (56)

P10 I maintain adequate feeding per cows 102 (38) 167 (62)

P11 I always avoid off-farm bedding materials 21 (7.8) 248 (92.2)

P12 I don’t eat raw/uncooked meat 102 (38) 167 (62)

P13 I don’t drink raw/unpasteurized milk 48 (18) 221 (82)

P14 I always participate in animal health trainings 102 (38) 167 (62)

P15 I always vaccinate animals based on vet’s advice 91 (33.8) 178 (66.2)

P16 I consult with veterinarian regarding treatment of RDs 100 (37) 169 (63)

Notes: n Number of respondents, LFs Livestock farmers, RDs Reproductive disorders, RSIs Reproductive system infections
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management practices could help to alleviate disease
transmission risk and increase animal productivity
(Ettinger et al. 2017; Radostitis et al. 2000; Roberts 1971;
Sprott and Robert 2012; Yoo 2010). Although many re-
spondents in the present study had an awareness of the
impact of RSIs in dairy cows, the majority were involved
in practices that could create a conducive environment
for the transmission of disease between animals and,
most importantly, to humans. For example, two-third of
the respondents had hired/shared breeding bulls, and
they were unaware of the transmission risk of RSIs from
bulls to cows. The respondents’ practice was contrary to
remarks in the veterinary literature that described the
likely transmission of RSIs such as brucellosis, vibrosis,
IBR, BVD and trichomoasis between animals through
natural mating (Ettinger et al. 2017; Radostitis et al.
2000; Roberts 1971; Sprott and Robert 2012; Yoo 2010).
Similarly, the majority of respondents reported sharing

of calving space with other animals, and a study by Diez
and Coelho 2013 showed the importance of this practice
for disease transmission between animals. Many RSIs

can be shed during calving or at abortion, contaminating
the environment and increasing the risk of disease trans-
mission to other animals and humans (Ettinger et al.
2017; Hussien 2019; Radostits et al. 2007; Rosales and
Ametaj 2021).
In relation to practices that cause disease transmission

from animals to humans, consumption of raw milk
(Velázquez-Ordoñez et al. 2019) and meat (van Bree
et al. 2018) have been previously described as the riskiest
practice. In the present study, the majority of respon-
dents reported that they consumed raw milk and meat
on a regular basis, suggestive of a higher risk of zoonosis
if the disease was present in their herd. Awareness is
needed to improve the respondents’ behavior related to
improving animal health to mitigate the disease risk, not
only for the sake of their animals’ health and welfare but
also to protect humans from zoonotic pathogens (Abu-
tarbush 2010; Ettinger et al. 2017; Rosales and Ametaj
2021; Velázquez-Ordoñez et al. 2019).
Opinions of LFs on the treatment of RDs revealed that

the majority preferred traditional (herbal remedies) to

Table 3 Factors associated with knowledge and preventive practices of LFs on RSIs in the Kembata Tembaro zone (n = 269 farmers)

Variables and categories Total, n (%) Knowledge on RSIs Preventive practice

Knowledgeable,
n (%)

Not knowledgeable,
n (%)

OR 95% CI Good,
n (%)

Not good,
n (%)

OR 95% CI

Age

23–37 34 (12.6) 11 (4.1) 23 (8.5) 1

38–57 166 (61.7) 48 (17.8) 118 (43.9) 1.03 (1.31–3.35)

58–77 69 (25.7) 26 (9.7) 43 (16) 1.18 (0.22–5.27)

Sex

Male 208 (77) 64 (23.5) 144 (53.5) 1 37 (13.4) 171 (63.6) 1

Female 61 (23) 21 (8.1) 40 (14.9) 0.75 (0.57–1.29) 50 (18.6) 11 (4.4) 0.77 (0.3–3.9)

Current address

Rural 178 (66) 60 (22.2) 118 (43.8) 1 51 (19) 127 (47) 1

Urban 91 (34.2) 25 (9.7) 66 (24.5) 3.34 (1.73–6.61)* 36 (13.4) 55 (20.8) 0.95 (0.17–3.34)

Occupation

Farmer 146 (54) 51 (19) 95 (35) 1 47 (17.5) 99 (36.5) 1

Trader 57 (21.2) 16 (5.9) 41 (15.3) 2.08 (1.44–6.32) 11 (4.2) 46 (17) 2.85 (0.52–5.35)*

Government employee 44 (16.4) 13 (4.8) 31 (11.6) 3.51 (1.35–8.75) 22 (8.2) 22 (8.2) 4.13 (2.22–12)*

NGO worker 6 (2.2) 4 (1.5) 2 (0.7) 1.02 (0.06–4.43) 4 (1.5) 2 (0.7) 1.56 (1.15–7.25)*

Others (driver, preacher, and
broker)

16 (6.4) 1 (0.4) 15 (6) 0.75 (0.51–1.16) 3 (1.1) 13 (5.3) 1.08 (0.25–6.33)

Degree of education

No formal education 138 (51.3) 32 (11.9) 106 (39.4) 1 34 (12.6) 104 (38.7) 1

≥ Primary school 131 (48.7) 53 (19.7) 78 (29) 2.33 (0.35–4.58)* 53 (19.7) 78 (29) 4.43 (2.22–11.5)*

Knowledge on RSIs

Not knowledgeable 184 (68.4) 38 (14) 146 (54.4) 1

Knowledgeable 85 (31.6) 49 (18.2) 36 (13.4) 2.75 (1.36–5.65)*

Notes: *, Significant at P < 0.05. NB, knowledge and preventive practices were assessed only for 269 LFs who perceived that RSIs could cause RDs in dairy cows
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modern (veterinarian services). Respondents perceived
that the causes for most of RDs in dairy cows were dif-
ferent from microorganisms, and they thought trad-
itional remedies/practices were effective therapy to
resolve the problem in affected animals. For example, a
significant number of respondents believed physical ob-
structions of female genitalia were a cause of anoestrus
in dairy cows, and they perceived bleeding or removal of
obstructions as an appropriate treatment. There are
traditional healers that were recognized by the commu-
nity that livestock farmers used to consult in this regard.
Similarly, according to LFs’ belief, the causes for repeat
breading syndromes, retained fetal membranes, and dys-
tocia are gene merit from parents, poor feeding prac-
tices, and bad weather conditions, respectively. It is
unclear why farmers focus mainly on a traditional ap-
proach to manage the abovementioned problems. How-
ever, complete ignorance of modern treatment in this
case would miss infectious agents that cause similar
symptoms to become untreated. This, in turn, could
worsen the problem in infected dairy herds.
In this study, we observed that urban participants were

more aware of RSIs than rural participants. This might
be because in urban areas, accessibility to animal health
professionals and veterinary clinics was high. This study
also confirmed that the level of education was associated
with knowledge of RSIs and preventive practices in rela-
tion to these diseases. Participants with no formal educa-
tion were less likely to be aware of RSIs than those with
a minimum primary school education. The better aware-
ness among respondents with a minimum of primary
school education could be due to the inclusion of live-
stock health education in the formal education system,
which is in agreement with the study report in Pakistan
(Arif et al. 2017).
Additionally, in this study, livestock farmers, drivers,

preachers and brokers were less likely to have good pre-
ventive practices toward RSIs than government em-
ployees and Nongovernment organization (NGO)
workers. Respondents with no formal education were
less likely to have good preventive practices at their
farms, putting themselves at more risk of contracting
RSIs. Similarly, respondents who were knowledgeable
about RSIs had a lower risk practice.
In conclusion, this reaearch demonstrated a poor un-

derstanding of RSIs among the farming communities in
the study area. Practices at both farm and household
levels are risky and could potentially contribute to dis-
ease transmission to humans. A significant number of
respondents presented different and unsubstantiated cul-
tural beliefs about the causes and treatment of RSIs.
These cultural beliefs need to be considered in relation
to any educational intervention program (Arif et al.
2017). Poor knowledge on livestock disease,

inappropriate perceptions, and practices toward the
management of these diseases strongly justify the need
for health education among LFs in the Kembata Tem-
baro zone. In light of these findings, little attempt had
been made to train livestock farmers as of the present
study, and very few farmers had received training related
to primary animal healthcare according to the Livestock
and Fishery Agency reports of the Kembata Tembaro
zone. Farmers who received primary animal health care
training witnessed from their own assessment that dis-
ease incidences had been reduced on their farms and
milk production was improved after the trainings, which
is in agreement with the findings in Uganda (Cecilia
et al. 2019; Vaarst et al. 2007). Hence, for low-income
countries such as Ethiopia, 1) where the economy is
mostly dependent on agriculture (World Bank 2010;
McDermott and Grace 2012), 2) where over three-
quarters of households have direct contact with domes-
tic animals, 3) where there is a lack of coordination
among human and animal health sectors, and 4) where
there are inadequate resources for public health systems,
targeted and culturally appropriate health education is
crucial to increase the awareness of farmers not only on
RSIs but also on other zoonotic diseases (Arif et al.
2017).

Conclusions
This study showed that LFs had poor knowledge about
RSIs and poor preventive practices at farm and house-
hold levels, all contributing to the risk of humans con-
tracting the diseases. Respondents’ knowledge about
RSIs is mainly associated with education and their resi-
dence. Moreover, providing knowledge to respondents
about RSIs might be useful in improving some of the
farmers’ preventive practices. Therefore, awareness cre-
ation programs should be designed to improve farmers’
knowledge of livestock disease to increase the adoption
of preventive practices and minimize losses attributed to
disease incidences.

Methods
Description of the study area
This study was conducted in the Kembata Tambaro
zone of the Southern Nations, Nationalities and Peoples’
Region (SNNPR). The Kembata Tambaro zone is located
at altitudes between 501 and 3058m above sea level with
an annual rainfall of approximately 800–1200 mm and
temperature ranging from 30.7–37 °C. The zone has 8
districts, 4 administrative towns, and 118 rural and 17
urban PAs. Farmers generally practice mixed crop live-
stock production. The estimated livestock population of
the zone is 812,175 cattle (composed of 575,020 local
zebus and 237,155 crossbred), 255,003 sheep, 195,280
goats, 72,657 equines, 1,373,784 poultry, and 32,640 bee
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colonies. A total of 116,612.45 tons of milk is produced
annually from dairy cows. The average milk production
per cow per day is 9 and 2.4 l for exotic breeds and local
nondescriptive breeds, respectively (Mitiku 2017). Crop
residues, enset (false banana), improved forages, wheat
bran, concentrates, and natural forages constitute the
main feed sources for livestock production (Mitiku
2018).

Study design
The questionnaire-based cross-sectional study design
was conducted from November 2020 to February 2021
in the Kembata Tambaro zone, southern Ethiopia.

Sampling technique and sample size determination
Two districts were sampled from the study area (i.e.,
Kedida Gamela and Kacha Bira districts). Both districts
were selected based on their dairy production potential
and easy access to Durame town (the zone’s capital).
Four PAs were sampled randomly from the study dis-
tricts (two from rural administrations and two from
towns). Agriculture in rural PAs is characterized as a
mixed farming system where both cattle rearing and
crop production are equally practiced, whereas agricul-
ture in the town administrations is semi-intensive where
animals stay indoors. A total of 278 respondents were
interviewed in this study. The sample size was deter-
mined by using the formula (n = 0.25/SE2) at a standard
error (SE) of 0.03 with a 95% confidence interval
(Arsham et al. 2007). The selection of respondents was
based on the ownership of at least one dairy cow and on
the willingness of the farmer to participate in the study.

Data collection/questionnaire
A structured questionnaire comprising both closed- and
open-ended questions was designed to collect data dur-
ing the interview. The questionnaire was developed in
English, and researcher conducted interviews in the local
language (Kambaatissa). One animal health assistant and
a traditional healer were interviewed regarding the local
names of the major RDs of dairy cows. The question-
naire was pretested on 14 livestock farmers (5%) to en-
sure that the objective of the study was clear to
respondents, to improve the clarity of questions, and to
determine the time needed to complete the survey per
participant (Perneger et al. 2015).
The questionnaire contained two parts. The first part

included questions about sociodemographic characteris-
tics, such as age, sex, current address, occupation, and
level of education. The second part of the questionnaire
assessed LFs’ knowledge on RDs in dairy cows with a
focus on the infectious causes and their preventive
practices.

Two modules containing 17 questions on knowledge
(K1–K17) and 16 questions on preventive practices (P1–
P16) were designed in depth. Farmers’ knowledge of
RSIs, potential means of transmission between animals,
information on practices posing a risk of acquisition of
the disease in humans, and control practices at farm and
within household were assessed in detail through (Table
2). One open-ended question was used to assess the
opinion of LFs on the treatment of RDs in their herds.
Each question on knowledge contains 1 = Yes” and “0

= No” alternatives. Participants who scored above the
mean score were considered knowledgeable. Similarly,
respondents’ preventive practices were assessed by ques-
tion with “1 = agree” and “0 = disagree” options. Partici-
pants who scored above the mean score were considered
to have good preventive practices.

Data analysis and interpretation
Data collected from the questionnaire were checked for
completeness and analyzed using Statistical Package for
Social Sciences (SPSS) software V. 20.0 (SPSS Inc., Chi-
cago, IL, USA). Descriptive statistics such as frequencies
and percentages were used to summarize the demo-
graphic characteristics of respondents and survey find-
ings. Bivariate analysis was used to identify factors
associated with outcome variables. Variables that had a
P value less than 0.2 in the bivariate analysis were fitted
to a multivariable logistic regression model. Odds ratio
(OR) estimates were used to determine the degree of as-
sociation between knowledge and preventive practices of
respondents with RSIs. Confidence levels at 95% were
calculated in all the analyses, and a P < 0.05 was used as
a statistical significance level.
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