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Abstract

Bovine respiratory syncytial virus (BRSV) is one of the main causes of severe pneumonia, interstitial edema and emphysema 
in cattle. A cross sectional study was conducted and 384 serum samples were collected from cattle of different age, sex and 
breeds including various risk factors for the assessment the disease in and around Sebeta town, Ethiopia, from December 
2021 to June 2022. Presence of antibodies against BRSV was analyzed using a commercial indirect ELISA test. Accordingly, 
at farm level 33 herds were addressed for sampling and 31(93.9% 95% CI: 77.4%-98.6%) were positive with a minimum of 
one animal. Similarly, of the total 384 samples tested for individual animals 140(36.4% (95%CI: 31.8- 41.4%)) were showed 
positive. The association of various risk factors with response variable was also analyzed using logistic regression model. 
Indeed, the result revealed herd size, age and hygienic status were statistically significant (p<0.05). The likelihood of BRSV 
infection was relatively higher in large herd size (AOR= 3.79; 95% CI=1.35-11.47; p=0. 018) than small herd sizes. The odds of 
cattle’s exposed for BRSV was also increase with age where 2-5 years (AOR=45.18; 95% CI=19.11-106.78; p<0.001) and above 
5 year animals (AOR =55.17; 95% CI 18.76-162.22; p<0.001) were more prone to infection as compared to less than 2 years 
old calves. Similarly, animals under poor hygienic management were more likely affected with the disease as compared to good 
hygienic status (AOR=0.35; 95% CI: 0.15-0.84; P=0.0018). All other presumed risk factors (i.e. Sex, BCS, Origin, respiratory 
problems and access for visitors) for the disease were found statistically insignificant (p>0.05); although there is a remarkable 
variation between each categories under the variables. In general, the current result finding showed that a wide spread of 
the disease in the study area and likely in Ethiopia. The risk factors particularly those having significant association with the 
dependent variables will help to design effective control strategies. Further studies to isolate and characterize the circulating 
virus and studying its degree of pathogenesis in the study area was highly recommended which enables on the reduction of 
exposure to the infection through developing effective control and prevention strategies like vaccination.   
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Introduction

Globally, BRSV infection is widely spread around the 
world, most likely as a direct result of the movement of cattle 

[1]. Regardless of the geographical location, infectivity rates 
are usually rather high, suggesting that viral transmission 
is a common event among herds. Cattle are the principal 
reservoir of infection; however, sheep can also become 

https://medwinpublishers.com/OAJVSR
https://portal.issn.org/resource/ISSN/2474-9222#
https://medwinpublishers.com/
https://doi.org/10.23880/oajvsr-16000236


Open Access Journal of Veterinary Science & Research
2

Zewde D, et al. Sero-Prevalence and Assessment of Presumed Risk Factors for 
Bovine Respiratory Syncytial Virus in and Around Sebeta Town, Ethiopia. J Vet Sci 
Res 2023, 8(1): 000236.

Copyright©  Zewde D, et al.

infected [2]. Intra-herd transmission usually occurs by 
aerosols, allowing the virus to enter susceptible cattle via 
the respiratory tract. However, local spread and airborne 
transmission between herds are not of great importance 
for inter-herd transmission despite the circulation of BRSV 
in a given geographical region [3]. On the other hand, direct 
transmission between herds is frequently a consequence 
of the introduction of new infected animals, while indirect 
transmission occurs by individuals visiting farms. Some of 
the main risk factors for BRSV transmission include large 
herd size and common farm practices such as not providing 
boots to visitors and dual-purpose farms [3,4]. Additionally, 
it has also been proposed that good management and better 
hygienic routines have a direct impact on overall health 
status [3].

BRSV outbreaks commonly occur during winter [5]. 
Thus, clinical disease is commonly diagnosed during autumn 
and winter in temperate regions. Nevertheless, infection can 
also be observed during summer [6]. The sero-prevalence of 
BRSV infection varies greatly across different geographical 
regions [4,7]. The morbidity of the disease is quite high, and 
in some instances, it has been responsible for up to 60% 
of the clinical respiratory diseases among dairy herds. In 
general, the frequency of BRSV is strongly associated with 
cattle population density in the region and with the age of 
the host. Interestingly, BRSV infection is also associated with 
a high morbidity of up to 80% and with mortality that can 
reach up to 20% in some outbreaks [8].

BRSV outbreaks can become epidemics affecting animals 
in all age groups. However, the age distribution of BRSV 
infection seems to be a function of exposure. In other words, 
herds that have been previously exposed to the virus tend 
to experience infections that are limited to younger, more 
susceptible animals. In consequence, morbidity is commonly 
high during the occurrence of outbreaks. Importantly, 
natural infection affects both beef and dairy cattle, although 

management practices can significantly impact the 
infectivity rates. Climate also favors the dissemination of the 
virus during winter, after the sudden drop in temperature, 
although infection can occur throughout the year [1,9].

In Africa, Ethiopia and South Africa have also been shown 
to have high incidences of BRSV infection. Other countries, 
in different regions, such as Turkey, have also been shown 
to have high sero-prevalence, which can reach up to 43% 
[10]. Unsurprisingly, high sero-prevalence has also been 
associated with large-capacity facilities, rather than with 
small farms. Interestingly, organic farms have been shown 
to exhibit lower antibody prevalence when compared to 
conventional farms [9]. The disease affects cattle of all ages, 
with younger animals being at the greatest risk of severe 
BRSV disease [11,12]. The disease also has economic impact 
(80% morbidity and 20% mortality in some outbreaks) 
on the cattle [7,8]. Therefore, this study high lights the 
distribution of the disease among cattle with assessment of 
an associated risk factors in Ethiopia particularly in the study 
area. 
 

Materials and Methods

Description of study area

The study was conducted in Sebeta Town, a special 
zone around Addis Ababa of Oromia regional state, Ethiopia 
(Figure 1). The town is located 25 km South West of Addis 
Ababa at an altitude of 2160 meter above sea level, and 
latitude and longitude of 8°55- 8.9°N and 38°37- 38°E 
respectively. It receives an average annual rainfall of 1073 ml 
and temperature that ranges from 11.3 - 28°C. It has a total 
area of 102,758 km2 [13]. Both Livestock rearing and crop 
production are the main economic activities of the majority 
of communities. Teff, Wheat and Sorghum are the major 
crops grown in the district. The major livestock reared in the 
district include cattle, sheep, goats and poultry [14].

 

Figure 1: Map showing the study area.
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Study Population

The study animals were local and exotic breeds of 
cattle in different dairy farms and herd sizes located in this 
district proportionally depending on their numbers. The 
study animals were also grouped into sex, breeds, ages and 
production system for the assessment of risk factors of the 
disease.

Study Design and Sampling Method

Across sectional study was conducted from December 
2021 to June 2022 to address the main objectives of the study. 
A two stage sampling technique was applied where both 
herd and animal level sampling was conducted with simple 
random sampling method to determine sero prevalence and 
associated risk factors of BRSV in the study area. Accordingly, 
the presumed risk factors were categorized as: Age 
(6mounth-2years, 2-5years and >5years) [15], sex (female 
and male), breeds (local, cross and exotic), management 
(extensive, intensive or semi-intensive), origin (homebred 
or introduced), access to visitors (yes or no), hygiene (poor, 
good or very good), respiratory problem (present or not), 
production system (dairy, beef) and herd size (large, medium 
or small) [16] of the farm in the area were recorded during 
sample collection.

Sample size Determinations

The sample size was determined using the formula given 
by Thrusfield M [17]. There was no articles related to sero 
prevalence study of BRSV yet in the study area and therefore, 
50% expected prevalence was used to calculate the sample 
size with 5% absolute precision and 95% confidence 
intervals.

2

2

1.96 Pexp(1-Pexp)n
d

=

Where: n = Required Sample Size
Pexp = Expected Prevalence
d = Desired Level of Precision at 95% confidence interval
Accordingly, 384 animals were sampled randomly for blood 
Collection.

Sampling Procedures and Sample Analysis

Serum Sample Collection
For serological study of BRSV, a total of 384 blood samples 

were collected from the jugular vein of each animal using 
plain vacutainer tubes. After restraining and disinfecting 
the area with alcohol, approximately 7ml blood specimen 
was drawn from each animal and immediately transported 
to Animal Health Institute (national veterinary laboratory 
where the serum was separated by centrifugation at 3000 

rpm for 3 minutes. The separated serum samples would be 
transferred into 2ml sterile cryovial serum tubes labeled 
appropriately and stored at −200C until the actual laboratory 
test conducted Corresponding to each sample, appropriate 
epidemiological data’s have been collected and recorded on 
a separate predesigned recording sheet.

Serological Test
Serum samples collected from cattle’s was tested using 

an Indirect ELISA for the presence of any IgG antibody 
detection. Briefly, all reagents was allowed to come to 
the temperature 18-26oC before use. The reagents were 
thoroughly mixed by gentle inverting or swirling. Then, 
the coated plates were recorded using plate layout for the 
sample position. 190µl of dilution buffer was dispensed into 
each well. Immediately, 10 µl of negative control (NC) was 
dispensed into two –Ag wells (Odd numbered column and 
into two +Ag wells (even numbered column). Similarly, 10 µl 
of positive control (PC) was dispensed into –Ag wells (Odd 
numbered column) and into two +Ag wells (even numbered 
column). The contents of the micro wells were gently tapped 
or shake using a micro plate shaker. The plates were covered 
and incubated for 1hour (+5min.) at 18-26°C. The solution 
has removed and washed for each well using 300 µl of wash 
solution 3 times. Plate drying between plate washings and 
prior to the addition of the next reagent was avoided. Each 
plate was tapped onto absorbent material after the final 
wash to remove any residual wash fluid. 100 µl of diluted 
conjugate was dispensed into each well. Then, the plate was 
covered and incubated for 30 minutes (+3min.) at 18-26°C. 
Then, each well was washed as stated above using 300 µl of 
wash solution 3 times. 100 µl of Tetra methyl benzoic acid 
(TMB) substrate was dispensed into each well. The plate was 
incubated for 20 minutes (+3min.) at 18-26°C away from the 
direct light. Then, 100 µl of stop solution N.3 was dispensed 
into each well. Finally the optical density values of samples 
and controls were measured and recorded at 450nm.

Interpretation: The Net Extinction value for each sample 
was calculated by subtracting the corresponding OD450 
value obtained in the control well (S-AgA450) from the 
OD450 value obtained in the coated well (S+AgA450) that is; 
NE=S+AgA(450)-S-AgA(450), S/P=100X(NE/NE mean pc), 
So that the interpretation would be; S/P%<20- Negative and 
S/P%>20- Positive.

Data Management and Analysis
Data collected in the field would be entered and stored in 

separate spread sheets in Microsoft Excel version 2007. Data 
would be screened for proper coding and errors prior to 
statistical analysis. Stored data would be analyzed using Stata 
SE/13 (Stata Corp., College Station, Texas, USA). Descriptive 
statistics including frequencies and cross-tabulations (Chi-
square test) would be carried out to identify missing values 
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as well as likely associations. Univariate logistic regression 
analysis would be employed to assess the association 
between factors and the outcomes variable. On the final, 
multivariate logistic regression model using stepwise 
approach (forward selection and back ward elimination) 
would be employed to analyze putative risk factors 
(independent variables) identified in the univariate analysis. 
For all analysis significance level P< 0.05 at 95% confidence 
interval was considered as statistically significant.

Results

Overall Sero-Prevalence of BRSV at the Study 
Area

Out of the total 384 serum samples examined for 
individual animals antibody detection, the test finding 
revealed that sero-prevalence of Bovine respiratory syncytial 
virus was 140 (36.4%; 95%, CI: 31.8- 41.4%). Out of the total 
33 farms covered as a sampling unit for the current study, 
31 (93.9% (95% CI: 77.4%-98.6%)) were positive for the 
antibody detection test of the disease at herd level (Table 1). 

Distribution of the Disease Based on Host 
Related Factors

Based on herd size the prevalence of BRSV was 29.5%, 
31% and 34.2% respectively for small, medium and large 
herd sized cattle’s with statistically significant values 
(p<0.001). Likewise, the sero-prevalence of the disease 
showed a remarkable variation among age categories where 
calves aged below 2 years were less prone (5.6%) to disease 
when compared to cattle’s aged 2-5 years (61.8%) and 
older animals >5years (68.3%) with statistically showed a 
significant difference (p<0.001). In the current study female 
animals were more affected (38.3%) than males (13.8%) 
although proportionality on sampling significantly matters 
the reliability of the findings (p=0.008). Similarly, based 
on body condition score of animals fat body conditioned 
were highly affected (39.9%) when compared to lean body 
conditioned cattle’s (26%) with statistical significance of 
(p=0.014). However, no significant variation was recorded 
among different breeds of cattle (p=0.077) which indicates 
the virus had no susceptibility variation among breeds 
(Table 1).

Factors Category Total number of tested Total number of positive (%) Chi-square P-value

Herd size
Small (<10) 88 26(29.5)

17.3823 <0.001Medium (11-20) 200 62(31)
Large (>20) 96 52(54.2)

Age
<2 years 178 10(5.6)

136.8225 <0.0012-5 years 165 102(61.8)
>5years 41 28(68.3)

Sex
Male 29 4(13.8)

6.9561 0.008
Female 355 136(38.3)

Breed
Local 11 2(18.2)

5.1372 0.077Jersey 9 6(66.7)
Holstein Frisian 364 132(36.3)

BCS
Lean 96 25(26)

5.9953 0.014
Fat 288 115(39.9)

Respiratory Problem
Absent 365 131(35.9)

1.0271 0.311
Present 19 9(47.4)

Table 1: Sero-prevalence of BRSV based on host related factors.
Key: BCS=Body condition scour

Prevalence of the Disease Based on Geographical 
and Environmental Related Factors

In this study, factors like origin and access to visitors 
have no relationship (p=0.105) to the outcome variable 

(i.e. antibody detection). However, based on hygienic status 
of the premises poorly managed cattle’s showed 47.4% 
of prevalence when compared to those managed in good 
(29.3%) and very good manner (38.9%) with a statistical 
significance of (p=0.003) (Table 2).
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Risk factors Category Total animals  tested Total number of positive (%) Chi-square P-value

Origin
Introduced 37 18(48.6%)

2.6265 0.105
Homebred 347 122(35.2%)

Hygiene
Poor 133 63(47.4%)

11.678 0.003Good 215 63(29.3%)
Very good 36 14(38.9%)

Access to visitors
Absent 356 128(35.8%)

0.5338 0.465
Present 28 12(42.9%)

Table 2: Sero-prevalence of BRSV based on host geographical and environmental factors.

Association of Various Risk Factors with the 
Response Variable

The risk factors associated with the likelihood of 
BRSV infection was relatively higher for large sized herds 
(AOR=3.79; 95% CI=1.35-11.47; p=0.018) and medium sized 
herds (AOR=1.18; 95% CI=0.59-2.36; p=0.639) as compared 

to small sized herds. Likewise, the odds BRSV infection for 
animals aged 2-5 years and > 5years were relatively higher 
(AOR=45.18; 95% CI=19.11-106.78; p<0.001) and (55.17; 
95% CI 18.76-162.22; p<0.001) respectively as compared to 
< 2 years old calves. Based on sex, female were relatively more 
exposed (AOR=0.92; 95% CI: 0.17-4.80; with insignificant 
difference (P=0.918) as compared to male animals. 

Variables Categories TP (%) COR(95%CI) P-value AOR(95%CI) P-value

Herd size
Small<10 26 (29.5) * - * -

Medium 11-20 62(31) 1.07(0.62-1.85) 0.805 1.18(0.59-2.36) 0.639
Large>20 52(54.2) 2.82(1.53-5.18) 0.001 3.79(1.25-11.47) 0.018

Age
<2 years 10(5.6) * - * -
2-5 years 102(61.8) 27.2(13.36-55.38) 0 45.18(19.11-106.78) 0
>5 years 28(68.3) 36.18(14.47-90.47) 0 55.17(18.76-162.22) 0

Sex
Male 4(13.8) * - * -

Female 136(38.3) 3.88(1.32-11.39) 0.014 0.92(0.17-4.80) 0.918

Breed
Local 2(18.2) * - * -
Jersey 6(66.7) 9(1.14-71.04) 0.037 9.80(0.57-167.55) 0.115

HF 132(36.3) 2.56(0.54-12.03) 0.234 1.21(0.11-12.80) 0.871

Origin
Introduced 18(48.6%) * - * -
Home bred 122(35.2%) 0.57(0.29-1.13) 0.108 0.54(0.22-1.32) 0.177

BCS
Lean 25(26) * - * -
Fat 115(39.9) 1.89(1.13-3.15) 0.015 1.97(0.92-4.22) 0.082

Hygiene
Poor 63(47.4%) * - * -
Good 63(29.3%) 0.46(0.29-0.72) 0.001 0.35(0.15-0.84) 0.018

Very good 14(38.9%) 0.71(0.33-1.50) 0.366 1.08(0.34-3.45) 0.892

RP
Absent 131(35.9) * - - -
Present 9(47.4) 1.6(0.64-4.06) 0.315 - -

Access to visitors
Absent 128(35.8%) * - - -
Present 12(42.9%) 1.34(0.61-2.91) 0.466 - -

Key: *Reference categories, TP= Total positive, HF= Holstein Frisian, RP= Respiratory Problem, COR=Crude odd ratio, AOR= 
Attributed odd ratio, BCS= Body condition scour.
Table 3: Association of risk factor with BRSV antibody detection outcome using logistic regression analysis
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According to breed type of cattle’s Jersey breeds were 
more vulnerable to BRSV (AOR=9.80; 95% CI: 0.57-167.55; 
p =0.115) followed by Holstein Frisian (AOR=1.21; 95% 
CI: 0.11-12.80; p=0.871) when compared to local breeds. 
Statistical Significance for hygienic status of animals were also 
observed where poorly managed animals were more likely 
affected with the disease as compared to good (AOR=0.35; 
95% CI: 0.15-0.84; P=0.0018) and very good (AOR=1.08; 95% 
CI: 0.34-3.45; p=0.892) hygienic status. All other explanatory 
factors for this study (i.e. BCS, Origin, respiratory problem 
and access for visitors) had no significant association with 
the dependent variable (p>0.05) (Table 3).

Discussion

Bovine respiratory syncytial virus is one of the main 
respiratory disease causing agents which has a serious 
economic losses to the cattle industry [18]. In this study, the 
herd level prevalence of 93.9% was found consistent with 
published article of Luis RS, et al., [19] in Ecuador 91.3%, 
Carbonero A, et al., [20] in Argentina, who reported a herd 
prevalence of 95.8%. Lower herd prevalence 69% was 
found in Colombia [21]. Animal level prevalence of Bovine 
respiratory syncytial virus in the study area was 36.4% 
which is relatively lower when compared to the findings 
by Hussain KJ, et al. [22] 83.11% in Iran 54% in Denmark 
[23], 40% in Belgium [24], 49% in Estonia [1], 57.2% in 
Czech Republic [25]. The variation in the prevalence might 
be due to several factors such as differences in the disease 
management (disease control programs), geographical 
region, and sensitivity in laboratory test methods used. 
However, comparable sero-prevalences (30.0–46.1%) to the 
current study have been obtained by using different breeds 
and production systems in Argentina and Europe [8,26-28].

In this study the highest BRSV prevalence was recorded 
in older aged animals (greater than five years) (68.3%), 
compared to other age groups (61.8% and 5.6% for two to 
five and less than two years respectively), which is consistent 
with the findings of the previous studies  also reported sero-
prevalence of individual animals older than one year in dairy 
cattle was 100% [1,6,29-31]. Although BRSV re-infection can 
occur through life, it is less severe with increase in age which 
is due to the capacity to produce pro-inflammatory tumor 
necrosis factor alpha appeared to increase with age, and 
may explain the age-dependent differences in respiratory 
syncytial virus pathogenesis [32]. Valarcher JF, et al. [33] 
clearly mentioned age as important risk factors associated 
with BRSV. Thus, this study signifies that the prevalence of 
BRSV antibodies was higher in adult animals which might be 
associated with high sero-prevalence of BRSV as consequence 
of a repeated exposure to the virus infection throughout 
their life and possibility of re-infections [32]. Similarly, the 
highest antibody titers were associated with non-vaccinated 

adult cattle, probably due to the exposure to successive viral 
re-infections, which results in a booster effect on antibody 
titers [4].

The higher prevalence rate in large herds (54.2%) 
compared to medium (31%) and small (29.5%) ones in this 
study was in agreement with those of previous studies [34-
36]. Stock density is an important risk factors associated with 
BRSV as stated by Valarcher JF, et al. [33]. This significant 
variation among herd sizes might be attributed to the 
fact that large numbers of animals in one farm can lead to 
overcrowding and close contact between animals facilitates 
disease spread.

It is known that where poor hygienic condition exists, the 
rate of virus dissemination and spreads to uninfected animals 
were high. In the current study the prevalence of antibody 
detection for BRSV was also significantly higher (p<0.05) 
in poorly managed animals than those with good hygienic 
states. This result was in line with the reports of Bidokhti MR, 
et al. [6], where poorly ventilated and unhygienic premises 
predispose animals for various respiratory and digestive 
diseases.

Regarding sex of animals, although there was some 
variation on the percentage of positivity among the categories 
it can be emanated from lack of proportional sampling for 
males versus females. The lack of a significant difference for 
multivariate regression (p>0.05) between BRSV prevalence 
in male and female animals was also observed in previous 
studies [12,37]. However, female animals were more prone to 
BRSV than males with significant variation using univariate 
logistic regression (p=0.014). This difference could be 
attributed to productivity of female animals than males so 
that easily faced to stressors.

Based on origin, although no considerable statistical 
variation occur (p>0.05), a relatively higher sero-prevalence 
were recorded in introduced animals (48.6%) compared to 
homebred (35.2) which was in agreement with the findings 
of Hussain KJ, et al. [38]. This result may be attributed to 
the stress of transportation and different environmental 
conditions for the animals while in movement [39].

Even though, the percentages of animals having the 
respiratory signs were more prone for the infection than 
healthier, BRSV antibodies detection were not significantly 
differ (p>0.05) in between both categories which was an 
indicative for subclinical nature of BRSV infection and is 
consistent with previous reports [40]. Herds can remain free 
of clinical BRSV infection for many years even in areas of high 
prevalence of the virus [41]. The presence of other pathogens 
is also associated with the prevalence of BRSV [10,30,42,43].
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Conclusion

A relatively high serological prevalence of BRSV found 
in the current study indicates the importance of the disease 
to know more about the infection since it is not considered 
as essential ailments in the country, mainly due to the lack 
of comprehensive studies. The understanding of risk factors 
involved in the BRSV dissemination can help to recognize 
its mechanisms and preference for disease establishment. 
Thereby, further studies as a complement to the current one 
should be performed until concrete information has been 
generated.
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