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Background: The epidemiology of cattle abortion and its association with brucellosis is not well
understood in Ethiopia. Therefore, the aim of this study was to determine the magnitude, associated
risk factors of abortion, and its association with brucellosis in cattle of Jimma zone, Ethiopia.
Methods: A cross-sectional study was carried out from October 2018 to October 2019 in
Jimma zone. A total of 484 pregnant cattle were randomly selected from two districts based
on the composition of the cattle population. Besides, blood samples were collected from
a total of 484 randomly selected cattle to assess the presence of Brucella antibody. The
presence of an antibody against Brucella organism was first tested by the Rose Bengal Plate
test, and then positive serum was confirmed using the complement fixation test.

Results: An overall 14.30% cumulative incidence rate of abortion was recorded in study
areas. In this study, breed, herd size, method of breeding, previous history of abortion,
accessibility of dog to cattle and season were identified as risk factors for the occurrence of
cattle abortion. Higher cumulative incidence of abortion (31.82%) was observed in Brucella
antibody positive cattle than those of antibody negative cattle (13.42%). However, the
difference noted was not statistically significant (P<0.05).

Conclusion: It is important to create awareness about the impact of the abortion on cattle
production and the applicable control technique of abortion should be aimed and implemen-
ted. Moreover, further investigation should be conducted to identify the specific cause of
abortion and the associated loss in the study areas.
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Introduction

Ethiopia has a huge livestock population, with a total cattle population of
59.5 million. Out of these cattle, 55.5% were female cattle and 44.5% were male
cattle.! Ethiopia has paid more attention to increasing cattle productivity (meat and
milk) through breeding and health interventions.>* Cross-breeding programs have
been used as the main strategies to raise milk production in the country.* Ethiopia
has given priority on the improvement of dairying at farmer level to extend the
provision of milk from smallholder dairy farms.>® However, reproductive disorder
has become a major obstacle to this development plan. Among these, abortion was
the main constraint for this development to achieve its goal.”* Abortion is defined
as the premature expulsion of the fetus between 42 days and approximately 260
days of gestation.” A sudden and dramatic increase of abortion in the herd over

a long time is more commonly seen.'’
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Several infectious agents such as virus, bacteria, pro-
tozoa, and fungus are accountable for cattle abortion.'
Abortion is also caused by non-infectious included toxic
substances, nutritional, metabolic, and physical insults.'?
Some of the infectious agents, such as Brucella abortus,
Coxiella burnetii, Leptospira, and Listeria monocyto-
genes that are responsible for abortion in cattle have
also zoonosis implication. Among the infectious causes
of abortion, Brucella infection is one of the foremost

3 Brucella

causes of abortion in cattle.'”> Moreover,
infection continues to cause higher economic losses and
public health concerns in the world.'*'> Brucellosis in
cattle is mainly caused by Brucella abortus and sporadi-
cally by B. melitensis and B. suis. Brucellosis is mainly
characterized by causing an abortion in late pregnancy,
retained fetal membrane, and infertility in cattle.'®

The likelihoods of abortion may differ between herds,
calving seasons, parity, pregnancy stage, and milk yield.
Likewise, the prevalence of previous abortion may

7" Abortion is

increase the risk of abortion in cattle.
a major problem for dairy producers in Ethiopia, like in
many other countries.'? In addition to the loss of fetus,
abortion imposes rebreeding cost, veterinary care,
decreased milk yield, premature culling, and replacement
cost to farmers.”'®!” Several studies on reproductive dis-
order have been conducted on local and cross-breed cattle
in different agro-ecological and production systems in
Ethiopia. These results indicated that cattle abortion is
with  different

prevalences.®*'>** The highest prevalence of abortion
121

a common reproductive disorder

(28.9%) was observed by Siyoum et al® in west Shewa.
On the other hand, Gizaw et al** reported a relatively
lower abortion prevalence (2.2%) in central Ethiopia. An
incidence of abortion of more than 2-5% should be
viewed seriously, and efforts should be made to determine
the associated risk factors and causes, and measures
should be taken to control it.*> Currently, the different
studies indicate that brucellosis is still a widespread dis-
ease, causing huge economic loss due to abortion.>*>°

Limited reports are available that determine the mag-
nitude, associated risk factors of abortion, and its associa-
tion with brucellosis in cattle. This study helps to make
interventions aimed at reducing the impacts of abortion on
cattle production. Therefore, the aim of study was to
investigate the magnitude, associated risk factors of abor-
tion, and its association with brucellosis in cattle of Jimma
zone, Ethiopia.

Materials and Methods
Study Areas

The study was conducted in two selected districts of Jimma
zone, namely Limu Seka and Chora Boter. Limu Seka district
is located at an altitude of 1400—2200 meters above sea level,
09°29" North latitude and 37°26' East longitudes. The agroe-
cology is characterized by 13% highland and 55% mid-
highland and 32% lowland. The average temperature varies
from a minimum 15.1°C to a maximum 31°C. There are two
distinct seasons in Limu Seka: the rainy season (from late
March to October), and the dry season (November to early
March). The rainfall is often more than 1800 mm per annum.
Limu Seka district has 295,627 head of cattle, 104,892 head
of sheep, 89,079 head of goats, and 134,370 human popula-
tions. Chora Boter district is located at 9°-10°24" North
latitude and 37°56'-40° 35' East longitude with an altitude
range of 1100-2200 meters above sea level. The agroecology
is characterized by 25% highland, 73.5% mid-highland, and
2.3% lowland. The annual average temperature ranges from
18.3°C to 26.7°C. Similar to Limu seka district, the district
has two seasons. The rainfall is often more than
1800-2200 mm per annum. Chora Boter district has
228,846 head of cattle, 47,854 head of sheep, 68,037 head
of goats, and 215,348 human populations. In both districts,
local cattle breed is the most dominant one followed by some
crosses of Holstein-Friesian. The management systems of the
study area are an extensive (crop-livestock production) sys-
tem and semi-intensive (urban production) system (Figure 1).

Study Population and Design

All pregnant cattle in selected districts of Jimma zone were
the target population in this study. The target population was
the entire group of pregnant cattle, to which the researcher
wishes to generalize the study findings for this study. The
study population was pregnant cattle 3 years age and above in
selected peasant associations. Pregnant cattle included in this
study were study units. A cross-sectional study was con-
ducted from October 2018 to October 2019 in selected dis-
tricts of Jimma zone. This study aimed to determine the
magnitude, associated risk factors of abortion, and its asso-
ciation with brucellosis in cattle.

Sampling Procedure and Sample Size
Determination

Jimma zone was selected purposively based on the history
of abortion, while districts, peasant associations (PA), vil-
lages, and herds were selected randomly. A multistage
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Figure | Map of study areas (Limu Seka, and Chora Boter districts).

sampling method was conducted to selected cattle from
different herds. Six and four PAs were sampled from Limu
Seka and Chora Boter districts, respectively, based on the
number of PAs and cattle populations. A total of 30 vil-
lages were selected from those peasant associations by
simple random sampling method based on the number of
the villages in those peasant associations. Similarly, a total
of 142 herds were selected randomly from those villages.
The criteria for selection of the herds were an accurate
recording system. The herds studied were under a similar
management practice, namely receiving regular veterinary
service. The pregnant cattle were selected randomly using
a lottery method from herd through rectal palpation based
on the composition of cattle population. The sampling
frame of pregnant cattle was taken from respective peasant
associations. Since no study was done on cattle abortion
and its association with brucellosis in study areas, the
sample size required for this study was computed by con-
sidering 95% CI, 5% precision, and 50% expected preva-
lence according to a formula given by Thrusfield.”” Hence,

the number of cattle needed to demonstrate the cumulative
incidence of abortion was 384 pregnant cattle; however
484 pregnant cattle were examined to increase the accu-
racy of the result.

Case Definition

Abortion was defined as any loss of pregnancy of cattle
confirmed pregnant in the period between 45 and 260 days
of gestation. Detection, diagnoses, and subsequent abor-
tion recordings were made by a veterinarian. An expelled
fetus or fetal membrane when the cow was observed in
estrus and examination verified that there was an abortion
and the cow was found to be non-pregnant on a follow-up
examination. The reason for considering this period is that
around 42 days of gestation the placenta would be com-
pleted and the fetus is dependent on its mother through the
placenta. Trimesters of pregnancy were first for 46 to 90
days, second for 91 to 180 days, and third for 181 to 260
days of gestation, respectively. In the data set abortion was
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coded as a binomial variable (O=abortion and 1=no abor-
tion), indicating whether or not a cow aborted.

Data Collection

From a total of 484 pregnant cattle the data were collected.
Information such as the gestation stage of abortion (first
trimester, second trimester, and third trimester), the pattern
of abortion occurrence, and factors related to individual
cattle such as age, breed, parity, and previous history of
abortion, were documented. Beside, management and
environmental-related factors such as herd size, type of
breeding used, management system, contact of cattle with
dogs, introduction of new cattle, calving season, agro-
ecology, and origin (district) of the cattle were also
recorded. The management system was grouped as exten-
sive and semi-intensive according to Richard.*® Similarly,
cattle were categorized as 3—6 and greater than 6 years of
age, since the age at first calving of cattle in tropical
conditions was estimated to be 24-36 months.>’ Herd
size was categorized into small (3—5 heads of cattle),
medium (6-10 heads of cattle), and large (>10 heads of
cattle). Those cattle that were housed in the same barns
were grouped together and considered as one herd.*®!
Parity number was categorized as monoparous (parity

one) and pluriparous (> two parities).>*~>

Serological Tests

About 10 mL of blood samples were collected from the
jugular vein of each animal by using a sterile needle and
plain vacutainer tube. Identification numbers of each ani-
mal was labeled on the corresponding vacutainer tube and
blood samples were allowed to stand overnight at room
temperature to get the serum. The cattle codes were trans-
ferred to the cryovials to which the serum was decanted
and serum samples were kept at —20°C'* in Jimma
University microbiology laboratory until they were trans-
ported to the National Veterinary Institute (NVI) using
icebox for serological tests. The sera samples were
screened for antibodies against Brucella organism using
the Rose Bengal Plate Test (RBPT) as the technique sug-
gested by OIE.** The serum samples and antigens were
taken from the refrigerator and then stayed at room tem-
perature for half an hour and processed following the
recommended procedure. The interpretation of both posi-
tive and negative control results was done according to the
degree of agglutination, and reaction was read in a good
light source or a magnifying glass when microagglutina-
tion was suspected. The RBPT results were interpreted 0,

+, ++, and +++, as has been described by Dohoo et al, >
where 0 indicated no agglutination, + indicated barely
visible agglutination (using magnifying glass), ++ indi-
cated fine agglutination, and +++ indicates coarse clump-
ing. Those serums identified with no agglutination (0)
were regarded as negative, while those with +, ++, and +
++ were considered as positive.

All positive sera for RBPT were confirmed using com-
plement fixation test (CFT) by Brucella Abortus antigen
S99. The antigen dilution was standardized at 1:10. Two-
fold dilutions (1:5, 1:10, 1:20, and 1:40) of test sera were
ready in standard 96-well U-bottom microliters plates
before adding Brucella antigen, guinea pigs complement,
and 3% sensitized sheep red blood cells. The reagent was
prepared and evaluated by titration following the protocols
of OIE." The plates were incubated at 37°C for 30 min-
utes with agitation and results were read after the plates
have been centrifuged at 2500 rpm for 5 minutes at 4°C.
Sera with a strong reaction more than 75% fixation of
complement (3+) at 1:5 dilution or at least with 50%
complement fixation (2+) at 1:10 dilution and above
were considered as positive and lack of fixation/complete
hemolysis were considered as negative.** A cattle was
considered positive if test seropositive on both RBPT and
CFT in serial interpretation. The combination of RBPT and
CFT in serial most widely used is commonly recom-
mended to maximize the specificity of the test result by
ruling out false-positive serological cross-reactions.””

Data Management and Analysis

All host, management, and environment factors believed to
be associated with epidemiology of cattle abortion were
recorded in a Microsoft Excel® spreadsheet. The collected
data were analysis with STATA version 11.0 for Windows
(Stata Corp. College Station, TX, USA). Binary and multi-
variable regression analyses were conducted using abortion
(yes or no) as dependent variable. Age (3—6 years, >6 years),
breed (local, cross of Holstein-Friesian), parity (monoparous,
pluriparous), and previous history of abortion (yes, no) were
entered in the model as independent variables. Moreover,
district (Limu Seka, Chora Boter), agro-ecology (mid-land,
lowland), herd size (small herd 3—5 heads, medium herd
6—10 heads, large herd >10 heads), management system
(semi-intensive, extensive), type of breeding used (natural,
artificial insemination), contact of cow with dog (yes, no),
introduction of new animals (yes, no), seasons (autumn,
summer, spring, winter), and status of brucellosis (positive,
negative) were also entered in the model as independent
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variables. Brucella seropositive cattle were defined as any
cattle with both RBPT and CFT positive. The cumulative
incidence of abortion as a percentage was calculated as the
number of cattle aborted during the study period divided by
the total number of pregnant cattle available during the
period. For each prevalence binomial exact 95% confidence
interval (CI) was calculated using Epitool. Association
between abortion (dependent variable) and presumptive risk
factors (independent variables) were investigated by using
the logistic regression model. Univariable logistic regression
analysis was used to select individual independent
variables that may predict individual aborted cattle. The
independent variable with P<0.25 at the univariable after
being checked for multicollinearity using collinear matrix
index and interaction effect using cross-product terms were
taken to be multivariable modeling. The variables with
P<0.05 were retained in the final model. The backward
elimination procedure was used to eliminate the factors that
were not significant at P<0.05 in the overall model. The
model fitness was observed by using Hosmer-Lemeshow
test. In analysis, a covariate was considered a confounder
and included in the model if its inclusion altered the OR of
the estimated risk by more than 20%.%> For all the analyses,
confidence level (CL) is at 95% and P<0.05 was set for

significance.

Results

Of the 484 pregnant cattle examined in this study, 14.30%
(95% CI=11.1-17.4) of them had an abortion problem.
The highest (21.80%) and lowest (9.10%) cumulative

incidence of abortion were recorded in Dame and

Table | Distribution of Cumulative Incidence of Abortion in
Cattle of Study Areas

PA Total Total Cumulative
Cattle Cattle Incidence (%) (95%
Examined Aborted Cl)
Atinago 51 8 15.70 (8.2-28.0)
Dame 55 12 21.80 (13.0-34.4)
Deneba 53 5 9.40 (4.1-20.3)
Cheka 49 5 10.20 (4.4-21.8)
Doora 47 7 14.90 (7.4-27.7)
Bontu 46 6 13.00 (6.1-25.7)
Mecha Dire | 48 5 10.40 (4.5-22.2)
Chora Bage | 44 9 20.50 (11.2-34.5)
Soyoma 44 4 9.10 (3.6-21.2)
Kobi 47 8 17.0 (8.9-30.1)
Overall 484 69 14.30 (11.1-17.4)

Abbreviations: Cl, confidence interval; PA, peasant association.

Table 2 Cumulative Incidence of Abortion Based on Stages of
Pregnancy in Cattle

Stages of Number of Cumulative 95% ClI
Gestation Aborted Incidence (%)

Cows
First trimester 4 5.80 0.3-11.3
Second trimester | 22 31.90 20.942.9
Third trimester 43 62.30 50.9-73.8
Overall 69 100.00

Abbreviation: Cl, confidence interval.

Soyoma areas (Table 1). The highest cumulative incidence
of abortion was observed in the third trimester (62.30%)
followed by the second trimester (31.90%), and the lowest
in the first trimester (5.80%), as described in Table 2.
According to the month of the year, the lowest cumulative
incidence of abortion in cattle was observed in November
and it has tended to remain until March. The rate began to
increase until peaking in June with 20.5%; after a gradual
decline to return eventually to lower values in August with
a cumulative incidence of abortion of 2.4% (Figure 2).
The cumulative incidence of abortion was higher in
cattle with 3—-6 years of age group (17.60%) than those
>6 years age group (10.50%). The odds of abortion in
younger cattle were 1.81-times higher than older cattle.
There was a significant difference (P<0.05) in the cumu-
lative incidence of abortion between age groups.
A crossbreed cattle had almost three times odds
(OR=2.6) of abortion as compared to local breed. The
difference in cumulative incidence of abortion between
the two breeds was statistically significant (P<0.05). The
cumulative incidence of abortion in monoparous cattle
was higher than that of pluriparous cattle with significant
difference (OR=1.7; P<0.05). Similarly, the higher
cumulative incidence of abortion (29.80%) was recorded
in cattle that had a previous history of abortion than
those who did not have a previous history of abortion
(8.90%) with a statistically significant
(OR=4.36; P<0.05), as described in Table 3.
The statistically significant difference was observed

difference

between cumulative incidence of abortion and management
system (P<0.05). The cattle managed under semi-intensive
management system had twice the odds (OR=2.18) of abor-
tion compared to those kept under the extensive manage-
ment system. Concerning the breeding system of cattle, the
cumulative incidence of abortion was higher in cattle
(16.80%) bred by natural service than those bred by artificial
insemination (AI) (9.00%). Cattle bred by natural service
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Figure 2 Cumulative incidence of cattle abortion by month in the study areas.

had 2-times (OR=2.04; P<0.05) greater odds of abortion
than those bred by Al Cattle that were exposed to dogs
had a higher (23.80%) cumulative incidence of abortion than
those not exposed (12.40%), and the difference was statisti-
cally significant (OR=2.21; P<0.05). Regarding the season,
the highest (35.60%) and lowest (5.60) cumulative incidence
of abortion were recorded in autumn and summer, respec-
tively. This difference in cumulative incidence of abortion
among the seasons was statistically significant (P<0.05). Out
of a total 484 sampled pregnant cattle, 5.17% (n=25) of
pregnant cattle were tested positive on screening using
RBPT. Further, confirmation using CFT identified an overall
seroprevalence 4.55% (n=22) of Brucella antibodies positive

& i\ S S) >
®é° Y&Q & S‘}’Q xq\, Y&@?
cattle. The higher cumulative incidence of abortion

(31.82%) was observed in Brucella antibody positive cattle
than Brucella antibody negative cattle (13.42%), with
a statistically significant difference (P<0.05). However, the
cattle abortion was not associated with independent vari-
ables like the study districts, agro-ecology, introduction of
new cattle, or herd size (Table 4).

The variables with a P-value less than or equal to 0.25
in univariable with no multicollinearity were entered in the
multivariable logistic regression model. No significant
interactions between variables were detected. The Hosmer-
Lemeshow goodness-of-fit test showed that the model
fitted the data well (P=0.20). The multivariable logistic

Table 3 Univariable Logistic Regression Analysis of Host-Related Abortion Risk Factors in the Study Areas

Variables Category Total Cows Total Cows Aborted 95% ClI Crude OR (CI; P-value
Examined (%) 95%)

Age
3-6 years 256 45 (17.6) 12.9-22.2 | 1.81 (1.07-3.08) 0.028
>6 years (Ref) 228 24 (10.5) 6.5-14.5

Breed
Cross 55 15 (27.3) 15.0-39.0 | 2.60 (1.35-5.03) 0.004
Local (Ref) 429 54 (12.6) 9.4-15.7

Parity
Monoparous 256 45 (17.6) 12.9-22.2 | 1.71(1.07-3.08) 0.026
Pluriparous (Ref) | 228 24 (10.5) 6.5-14.5

History of abortion
Yes 124 37 (29.8) 22.5-384 | 4.36 (2.57-7.40) 0.001
No (Ref) 360 32 (8.9) 6.4-12.3

Abbreviations: OR, odds ratio; Cl, confidence interval; Ref, reference.
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regression model showed that crossbred cattle had higher
odds (OR=4.07, P<0.05) of abortion compared to local
breeds. Similarly, this study also showed that cattle from
a large herd size had higher odds (OR=2.87, P<0.05) of
abortion than those from small herd sizes. Cattle which
were exposed to dogs had an almost 2-times (OR=2.27,
P<0.05) more odds of abortion than those not exposed to
a dog. Moreover, this model also showed that cattle cal-
ving in the autumn season was almost three times
(OR=2.87, P<0.05) more likely to had abortion comparing
to the winter season. The cattle that had a previous history

of abortion was 3.47-times the odds (OR=3.47, P<0.05) of
abortion than those that had no previous history of abor-
tion. The odds of abortion were 3.11-times (OR=3.11,
P<0.05) for cattle bred by natural service (Table 5).

Discussion

In the present study, an overall 14.30% cumulative inci-
dence of cattle abortion was recorded. This finding is in
line with previous reports,*®>” which reported 14.60% and
13.90% cumulative incidence of cattle abortion in Assella
and Bedelle, levels of

respectively. Comparable

Table 4 Univariable Logistic Regression Analysis of Managemental and Environmental-Related Risk Factors of Abortion in Cows in the

Study Areas

Variables Category Total Cows Total Cows 95% ClI Crude OR (Cl; | P-value
Examined Aborted (%) 95%)

District
Limu Seka 301 43 (14.3) 10.8-18.7 1.0 (0.58-1.68) 0.981
Chora Boter (Ref) | 183 26 (14.2) 9.9-20.0

Agro-Ecology
Lowland 99 (1) 6.3-18.8 1.42 (0.71-2.82) 0.318
Mid-altitude (Ref) | 385 58 (15.1) 11.8-19.0

Herd size 0.179
Large 225 38 (16.9) 12.0-21.8 1.80 (0.97-3.36) 0.064
Medium 101 15 (14.9) 79-21.8 1.17 (0.61-2.23) 0.645
Small Ref) 158 16 (10.1) 5.4-148

Management system
Semi-intensive 6l 15 (24.6) 13.8-354 2.18 (1.14-4.16) 0.019
Extensive (Ref) 423 54 (12.8) 9.6-15.9

Type of breeding
Natural 328 55 (16.8) 12.7-20.8 2.04 (1.10-3.80) 0.024
Al Ref) 156 14 (9.0) 4.5-13.5

Contact of cows with dogs
Yes 80 19 (23.8) 14.4-33.1 221 (1.22-3.99) 0.009
No (Ref) 404 50 (12.4) 9.2-15.6

Introduction of new animals
Yes 31 7 (22.6) 7.9-37.3 1.84 (0.76—4.45) 0.176
No (Ref) 453 62 (13.7) 10.5-16.9

Season 0.001
Autumn 87 31 (35.6) 25.6-45.7 2.09 (0.88—4.96) 0.033
Summer 231 13 (5.6) 2.7-8.6 4.26 (1.92-9.46) 0.001
Spring 92 10 (10.9) 4.5-17.2 0.46 (0.22-0.94) 0.097
Winter (Ref) 74 15 (20.3) 11.1-294

Brucellosis status
Positive 22 7 (31.82) 12.36-51.28 | 0.33 (0.13-0.85) 0.021
Negative (Ref) 462 62 (13.42) 10.31-16.53

Abbreviations: OR, odds ratio; Cl, confidence interval; Ref, reference; Al, artificial insemination.
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Table 5 Multivariable Logistic Regression Analysis of Potential Risk Factors of Abortion in Cows in Study Areas

Factors Number of Cows Examined Aborted Cows (%) Adjusted OR (95% CI) P-value

Breed
Cross 55 15 (27.3) 4.07 (1.74-9.52) 0.001
Local (Ref) 429 54 (12.6)

Herd size 0.026
Large 225 38 (16.9) 2.79 (1.32-5.87) 0.007
Medium 101 15 (14.9) 1.38 (0.62-2.93) 0.405
Small (Ref) 158 16 (10.1)

Season 0.001
Autumn 87 31 (35.6) 2.87 (1.20-6.90) 0.018
Summer 231 13 (5.6) 0.44 (0.20-0.97) 0.042
Spring 92 10 (10.9) 1.58 (0.62—4.02) 0.342
Winter (Ref) 74 15 (20.3)

Previous history of abortion
Yes 124 37 (29.8) 3.47 (1.84-6.53) 0.001
No (Ref) 360 32 (8.9)

Type of breeding
Natural 328 55 (16.8) 3.11 (1.41-6.84) 0.005
Al (Ref) 156 14 (9.0)

Contact of cows with dog
Yes 80 19 (23.8) 2.27 (1.13-4.55) 0.021
No (Ref) 404 50 (12.4)

Abbreviations: OR, odds ratio; Cl, confidence interval; Ref, reference; Al, artificial insemination.

cumulative incidences were also reported by Benti and
Zewdie® (12.20%) in Borena zone and Regassa and
Ashebir'? (13.30%) in Mekelle city. However, the cumu-
lative incidence of cattle abortion reported in the current
study was higher than the values reported in Bako
(6.0%),>® in selected sites of Arsi zone (8.70%)* in
Kombolcha town (9.10%),%° in Bishoftu town in East
Shoa (5.30%),” in urban and peri-urban areas of
Hosanna (5.90%),%" in Wollega zone (4.40%),*" and in
Jimma town, Ethiopia (1%).** On the other hand, this
result is lower than the values (19.70%) reported in
Gondar®® ; 28.90% in Adeaberga®' in western Ethiopia;
and 54.50% reported in Kersa district, Jimma zone.** This
result is also lower than values (57.10%) reported from
Sudan.*> This variation in the cumulative incidence of
cattle abortion might be due to differences in environmen-
tal factors, management systems, and levels of veterinary
service.

The current study indicated that the highest cumulative
incidence of abortion was observed over the last third
gestation stage, and the incidence was increased with the
stage of pregnancy. This might be due to the difficult

diagnosis of abortion during the first third stage and
some causes of abortion in cattle were gestation stage-
specific.'® In addition, abortion usually caused by brucel-
losis and leptospirosis occurs in the third trimester.>''*

This is in agreement
8,36,37,47

with previous studies in

Ethiopia and elsewhere,*® which reported that
most of the abortion cases occurred in the third trimester.
This result is different from the reports of Thurmond et al'®
and Hanson et al,** who reported that the highest risk of
abortion occurred in the second trimester. This might be
due to differences in environmental factors, breed, and
management systems in the study areas.

The highest and lowest cumulative incidence of abor-
tion were recorded in June (20.50%) and November
(2.30%), respectively. This might be because temperature
and humidity are more likely to affect the spread of infec-
tious agents, and heat stress also could cause abortion in

cattle. This finding is in agreement with previous

studies,'**®

where the highest cumulative incidence of
abortion occurred in June, and abortion rates increase
from May to August and decrease from October to

February. The observed difference of the reports could be
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attributed to factors including agro-ecology, breed types,
and management systems.

A statistically significant difference was observed
between the occurrence of abortion and cattle breed
(P<0.05) with crossbreed cattle having a 4.07-times higher
risk of abortion than the local breed. This might be
because crossbreeds were less adapted to the tropical
conditions of high temperature and humidity, disease,
and low feed quality than local breeds, making them
more susceptible than local breeds.”® This finding is in

line with previous studies®®*

in which the reported
breed significantly affected the occurrence of abortion in
3152 also detected the

significant effect of breed on the incidence of abortion in

cattle. Similar to this result, others

cattle in Nigeria and India, respectively.
40,42,53

However,
different from this result, some studies reported
that a breed of cattle was not significantly associated
with the occurrence of abortion. The difference in the
results could be related to the production system and
environmental conditions that might have appeared in the
different study areas.

This result revealed that the risk of abortion was signifi-
cantly (P<0.05) different between studied herds with larger
herd sizes having almost three times (OR=2.79) the odds to
have abortion than small herd sizes. This may be due to an
increase in herd size usually being accompanied by an
increase in stocking density, one of the determinants for
exposure to infection caused by abortion, especially follow-
ing abortion or calving.>* In agreement with our finding,
studies'”> have reported that herd size was significantly
influenced by the incidence of cattle abortion in Iran.
Different from this, Haile et al*® indicated that the risk of
abortion was independent of herd size in smallholder farms
from Addis Ababa, Ethiopia. Similarly, other studies*>’ also
stated herd size was not a risk factor for the incidence of
abortion in Korea and Poland, respectively. The difference in
these results may be due to environmental factors, breed of
cattle, and management system.

A statistically significant difference (P<0.05) was
observed between abortion and seasons. Cattle had an almost
3-times higher (OR=2.87) odds of abortion in spring season
(March, April, and May) compared to winter season
(December, January, and February). This might be due to
seasonal changes that may reflect changing exposure to
infectious disease agents, a changing pattern of endocrine
function, the presence of a seasonal vector, or various seaso-
nal feeding regimens.’®>° This result is in agreement with
several reports from other countries.'"**15% However,

Iran, and Chile differ from this
reporting the season of calving did not

in Korea,
52,56,60,61

reports
finding,
affect the incidence of abortion. This difference may be due
to the variation in environmental conditions, breed of cattle,
and management system.

A cow that had a previous history of abortion had
almost 4-times higher (OR=3.47) odds of abortion than
those with no previous history of abortion. This might be
due to repeated abortion being expected in neosporosis,
listeriosis, and leptospirosis.**®* This finding is in line
with previous reports'"'®>° which identified cattle that
had a previous history of abortion as a risk factor for
abortion occurrence in the next pregnancy.

The present study shows that the type of breeding used
was significantly associated with the incidence of abortion
(P<0.05) and cows bred by natural service were 3-times
(OR=3.11) more likely to face abortion compared to those
bred by artificial insemination (AI). This may be due to
transmission of disease during service from an infected
bull to the female being more common in natural mating
than AL A study in Tigray'? has also shown that higher
incidence of abortion was recorded in cattle bred by nat-
ural service than those bred by Al.

Similarly, this result shows that the risk of abortion was
2-times higher in cows which had contact with a dog
compared to those that not have contact with a dog
(OR=2.3). This may be due to dogs being the definitive
host of Neospora caninum and cows being among the
intermediate hosts. Cows become infected by ingestion
of feed and water contaminated by oocysts shed in dog
feces.** This finding is consistent with some previous

6566 and elsewhere,®”-®

studies in Ethiopia which reported
that neosporosis was significantly associated with the
occurrence of abortion in cows which had contact with
dogs. This result also agrees with the report of, Bahari
et al,* who reported that cows had frequent contact with
dogs that experienced leptospiral abortion. This may be
due to leptospiral abortion (canicola infection) occuring in
the area where dogs act as the main reservoir. Moreover,
cross-infection might occur between cows and dogs, and
cows may play a role in the maintenance of canicola
serovar in nature.”® A cattle contact with stray dogs was
a higher risk of abortion due to brucellosis.”' Because
dogs were spreading the disease by dragging dead or
aborted calves and after birth between neighboring
herds.”?

In the present study, no statistically significant differ-

ence (P>0.05) was observed between Brucella antibody
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positive and negative cattle. This indicated that brucellosis
may not be associated with abortion in cattle in study
areas. This could be true as abortion in cattle has multiple
causes, infectious (Neospora caninum, Leptospira spp,
Listeria spp, Coxiella burnetti) and non-infectious (heat
stress, nutritional deficiencies, trauma, toxic substances,
etc) other than brucellosis. This finding is in agreement
with previous reports from central, southern, and western
part of Ethiopia.®>*®"* A study in Pakistan’* also reported
that the Brucella antibody positive cattle were not asso-
ciated with abortion in cattle.

Conclusion

In the present study, the cumulative incidence of abortion
was high, indicating that abortion was one of the signifi-
cant causes of cattle production loss in study areas. The
study indicated that abortion in cattle depends on breed,
herd size, breeding methods, previous history of abortion,
close-contact between cow and dogs, and season. The
current study also showed that higher abortion was
observed in Brucella antibody positive than negative cat-
tle. However, no significant difference was observed.
Hence, it is important to create awareness about the impact
of the abortion on cattle production and the applicable
control technique of abortion should be aimed and imple-
mented. Further investigation considering more causes
should be carried out to identify the specific cause of
abortion and the associated loss in the study areas.
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