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Background: Infectious bursal disease (IBD) is a highly contagious viral disease challenging poultry industry throughout the world.
It is also among the main obstacles in the different chicken production system in Ethiopia. This study was conducted with the aim of
determining seroprevalence and associated risk factors of IBD in backyard and intensively managed chickens of the study area.
Methods: A cross-sectional study was conducted in selected districts of western Oromia on intensive and backyard production
systems to investigate seroprevalence of IBD and associated risk factors from September 2020 to August 2021. A total of 384 chickens
of either sex, 128 from each district, were included from three randomly selected peasant associations (PAs). In addition, 180
individual poultry keepers, of both sexes, and different educational backgrounds, were included for questionnaire survey
(Supplementary Material). Data were analyzed using SPSS Version-20, and results were presented as percentages. The samples
were processed by using (ProFLOKIBV, USA) indirect enzyme-linked immunosorbent assay (I-ELISA) kits.
Results: Out of 384 serum samples tested, 66.93% (n = 257) were found positive by indirect ELISA. The highest prevalence was
recorded from Sasiga district Balo Bareda PA. Prevalence of IBD showed significant statistical association (p < 0.05) among owner
education level, chicken rearing practice, origin and breed. Questionnaire survey results showed the majority of respondents lack
sufficient knowledge about IBD and other chicken diseases. The practice of backyard chicken producers on vaccination and treatment
of sick birds is limited.
Conclusion: In conclusion, IBD is a major factor hindering production and health of birds. Proper vaccination programs coordinated
with awareness creation of chicken owners on how to isolate and treat sick birds should be implemented.
Keywords: backyard, chick, ELISA, production, seroprevalence

Introduction
Ethiopia has the largest livestock population in Africa with nearly 61 million chickens in 2018.1 Of the total population
of chickens in Ethiopia, 99% are reared under the traditional backyard system of management, while 1% is under
intensive management system. This backyard extensive production system has a significant role in livelihood of farmers.2

These flocks provide a yearly output of 72,300 metric tons of meat and 78,000 metric tons of eggs. Chickens are
widespread in Ethiopia and are important to subsistence, economic and social livelihoods of a large human population.
Chickens are especially important to women, children and aged individuals, who are the most vulnerable members of the
society in terms of under-nutrition and poverty.3,4

Many biological and socio-economic factors are incriminating for the decrease of poultry population in Ethiopia, of
which disease and poor animal health practices are the two most important responsible factors worth mentioning here.
Among the different diseases causing losses in the poultry production in the country, infectious bursal disease is the top one.5
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Infectious bursal disease (IBD) is a highly contagious immunosuppressive disease caused by a virus of the genus
Avibirnavirus of the family Birnaviridae.6 It has been described that IBD and its socio-economic significance is
recognized worldwide,7 occurring in more than 95% of member countries of OIE.8 Currently from those cited viral
diseases, IBD is the most important threat to poultry production in Ethiopia.5,9,10

The first report of IBD in Ethiopia was in 2005 involving 20–45-day-old broiler and layer chickens from commercial
farms.9 Subsequently, IBD has become a priority problem in commercial and backyard poultry production systems
despite regular vaccination practices (in some cases) using attenuated infectious bursal disease virus (IBDV) D78 vaccine
and improved biosecurity measures.

The reports from some parts of Ethiopia showed high prevalence of the disease. In the study conducted by Jenbreie
et al on 2597 chickens a prevalence of 83.1% was recorded at Mekelle and Gondar districts using ELISA test. However,
it is very difficult to indicate the general figure of the disease due to lack of, or uneven, reports from different parts of the
country.11 The study conducted so far in the country is not enough to show the exact picture of the disease. Although the
disease is one of the main poultry health constraints in terms of viral diseases, responsible for marked economic losses in
the backyard production system of a country, there is limited well documented information on the seroprevalence and
associated risk factors of IBD. So far no published report has been found on the backyard chicken production system
from Western Ethiopia, especially Jimma Arjo, Sasiga and Nedjo districts, even though production loss and chicken
mortality reportedly occur in these districts.

The objectives of this paper were

● To determine seroprevalence of Infectious Bursal Disease in backyard and intensively managed chickens of the
study area.

● To assess the associated risk factors of IBD in both intensive and backyard managed chickens of the study area.

Materials and Methods
Study Area
A cross-sectional study was conducted from September 2020 to August 2021 in apparently healthy backyard chickens
from Jimma Arjo, Nedjo and Sasiga Districts of Oromia regional state, Ethiopia. Three peasant associations (PAs) were
randomly selected from each district in consultation with the respective districts’ Livestock and Fisheries Development
and Resource Office experts.

Jimma Arjo district is located at 379 km to the west of Addis Ababa, the capital city of Ethiopia. According to
a Jimma Arjo district administration office report, in 2017 the population of the district was estimated to be 114,175.
There are 20 rural kebeles and 2 town administrations in the district. Arjo town is found in Oromia regional state, eastern
Wollega Zone 377 km from Addis Ababa and 48 km from Nekemte Zonal city. It is located at an altitude of 1500–2400
meters above sea level. The district has annual rainfall of 1800–2700 mm with temperatures of 15–24°C.

Nedjo district is found in West Wollega located 515 km away west of the country’s capital city. The altitude of the
district is 1600–1900 m above sea level, the minimum and maximum annual rainfall of the district is 1000 and 1600 mm,
and the temperature varies from 12°C to 26°C. The total livestock population is estimated to be 291,081 heads of cattle,
47,460 heads of sheep, 32,209 heads of goats, 15,866 heads of equines and 62,864 heads of poultry.12

Sasiga district has 26 rural PAs and one urban PA, with an estimated population of 13,145. The area has different
vegetation types, livestock and wild game such as crocodiles, hippos, buffalos, kudu, bush pigs and warthogs. Since the
area is fertile land the community’s livelihood mainly depends on agriculture with a mixed farming system. Livestock
production mainly acts as a fundamental part for these mixed livestock production and agricultural land farming systems.

Ethical Approval
Ahead of starting data collection, ethical clearance was received from the research ethics committee of the School of
Veterinary Medicine, Wollega University dated 23/07/2020, minute no. SVM.RERC/019. Data were collected after
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getting the permission from animal owners to collect samples from animals. During the course of data collection,
information received was nameless, and confidentiality of data was secured.

Study Population
Chickens kept under extensive traditional husbandry form were included. In this study, age, breed, sex, origin and history
of vaccination were taken as potential risk factors. The age of the chicken was classified as adult (>12 months) and young
(6–12 months). The age was determined subjectively based on the size of crown, length of spur and flexibility of the
xiphoid cartilage13 together with information from the chicken owners.

Study Design
A cross-sectional study was conducted from October 2020 up to August 2021 to determine the seroprevalence and its
associated risk factors in the study area. Blood samples were collected from randomly selected, apparently healthy
chickens, aged above 6 months, of randomly selected households in the PAs. Number of samples per district, PAs and
household were determined and distributed proportionally. Three PAs were selected from each district, and the household
was randomly selected by simple random sampling technique. A semi-structured questionnaire interview of the selected
household owner was used to assess factors associated with the occurrence of IBDV. Age, sex, breed, flock size,
hygiene condition, types of production, ways to treat sick chickens, types of housing and feces disposal mechanism were
topics included in interview questions.

Sample Size Determination
The total number of animals required for this study was determined using the formula given by Thrusfield,14 for simple
random sampling method. Required sample size (N) =1.962 Expected Prevalence (1- P Expected Prevalence)/d2, where
d is the desired absolute precision at 95% confidence level and 5% absolute precision. Since there was no previous report
from the same area, a 50% expected prevalence was assumed. The total sample size for blood collection was 384.

Sampling and Laboratory Investigation
For serological detection sterile 3 mL disposable syringes were used to collect blood samples from the brachial vein of
the chickens. The whole blood collected from chickens was labeled and allowed to clot under normal atmospheric
temperature in the slant position within the syringe. Then, the clear serum was harvested into labeled vial processes for
laboratory testing. The serological tests were performed by indirect ELISA test using a commercial kit specific to IBDV
(ProFLOKIBV, USA). Appropriate positive and negative controls included in the test kit were added to each plate run.
The test serum and ELISA test reagents were brought to room temperature. Prior to being assayed, a 1:50 dilution of the
sample was prepared with the manufacturer's diluents in a 2-step process. Then 100 µL of each diluted sample was
pipetted into the appropriate well on the antigen-coated plate.15

One hundred microliters (100 µL) of undiluted positive and negative controls was added in their appropriate wells in
duplicate. The plate was incubated for 30 minutes at room temperature (21–24°C). The plates were then manually
washed 3 times with deionized water and blotted dry on laboratory tissue paper (towel) after washing. One hundred
microliters of conjugate was added to all wells, and the plate was incubated at room temperature for 30 minutes. Then
wash and dry were repeated as described above. One hundred microliters of substrate was added to all the wells and
incubated at room temperature for 15 minutes. To stop the reaction, 100 µL of stop solution was added to all the wells.
The optical density (OD) absorbance value of each sample on the test plate was measured with ELISA reader,
wavelength 405 nm.

To check the validity of IBD ELISA results, a validity test was done. In the valid IBD ELISA result, the mean optical
density (OD) value of positive control serum is greater than 0.250, and the ratio of the mean value of the positive and
negative control (ODPC and ODNC) is greater than 3. For the interpretation of the result, serum sample positive (SP)
control ratio was required. If the SP value was >0.3, the IBD antibody status was considered to be positive, but a value of
≤0.3 was taken as negative. For each sample, we calculated the SP ratio and antibody titer as follows;
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Sample Positive S=Pð Þ ratio ¼
ODsample � ODNC
ODPC � ODNC

Antibody titer ¼ 1:172 � log10S=Pþ 3:614

Questionnaire Survey
In all study PAs, selected chicken owners were interviewed face to face in Afan Oromo language, which takes
approximately 20 minutes only. Demographic details like age, sex, residential place and educational status of the
study participants were covered by the questionnaire. Accordingly, the age of the respondents was categorized as: 15–
29 years (young), 30–45 years (adult) and >45 years (old).16 It was pretested and organized well to be easy and
understandable after the test in a randomly picked PA of one district. Generally, based on chicken population and number
of households per PAs, 180 semi-structured questionnaire interviews were collected from households.

Data Management and Analysis
Data collected from the field and the serological test were coded and stored in MS Excel spreadsheet and transferred to
SPSS version 20 software package. In order to determine the overall prevalence, the number of I-ELISA positive animals
was divided by the total number of animals tested. Dependence variables (seropositivity) were compared against
independent variables such as breed, age, type of production and management issues. The chi-square test was used to
determine the association between the disease and potential risk factors. In all cases, 95% confidence intervals and
p<0.05 were set for significance.

Data Quality Control and Quality Assurance
The quality of the data was assured via careful development of the sample collection format and questionnaire format for data
collection after a thorough literature review. The questionnaire was prepared firstly in English, translated into Afan Oromo
language (the local language) and re-translated into English to check its consistency. The questionnaire format was validated
using a pre-test on 5% of the sample size that was randomly selected, and appropriate modifications were made.

Results
Seroprevalence of IBD Virus Infection
In the present study, a total of 384 blood samples were collected from unvaccinated chickens to determine the serological
status of IBD infection and its associated risk factors in backyard and intensively reared poultry farms in the study area.
The current study revealed that out of 384 serum samples tested 66.93% were found positive by indirect ELISA. From
the seropositive sample on I-ELISA, the highest prevalence (80.47%) was from the Sasiga area (Table 1).

Potential Risk Factors of IBD
Seroprevalence of IBD infection was analyzed across different associated risk factors. According to the sex-wise analysis
of the disease, it was found to be significantly (p-value <0.05) higher in female chickens. Likewise, comparing the
prevalence of the infection in different management systems, it was significantly higher in intensively managed chickens
(Table 2).

Seroprevalence of IBD at Peasant Associations
Different seroprevalence rates of IBD were observed among 9 PAs of the three districts with highest prevalence from
Balo Bareda (92.85%) and Goori (90.48%) PA. There is significant statistical association (p<0.05) between PA and
disease occurrence from Sasiga and Nedjo districts (Table 3).

Socio-Demographics of the Respondents
From a total of 180 study participants, greater numbers of the respondents 37.7% (n=68) were in the range 30–45 years
of age (adult). The majority of the respondents participating in the study were females 61.67% (n=111). Educational
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background of respondents indicated 25% (n=45) could write and read, 31.67% (n=57) had completed 1–8th grade
schooling, 30.56% (n=55) 9–12th grade and 13.89% (n=25) of them were graduates of different specialties engaged in
poultry production at the backyard level (Table 4).

From the total respondents, 66.7% (n=120) used various traditional methods such as smoking before taking their
chickens to the clinic. Regarding vaccination practices, none of the backyard chicken producers take their animals to the
clinic for vaccination purposes. It was also found that, in contrast to the intensive producers, the backyard poultry

Table 1 Seroprevalence of IBD in each Study Area

Location No. of Samples Collected No. of Positive Samples Prevalence (%) χ2 P-value

Arjo 128 56 43.75 12.31 0.02
Najo 128 98 76.67

Sasiga 128 103 80.47

Overall 384 257 66.93

Abbreviation: χ2, chi-square.

Table 2 Seroprevalence of IBD for Different Potential Risk Factors

Factors No. of Samples Collected I-ELISA (%) Prevalence (%) X2 P-value

Sex Male 205 121 59.02 13.58 0.03

Female 179 136 75.98

Age Young 181 112 61.88 8.52 0.7

Adult 203 145 71.43

Management system Intensive 192 123 64.06 18.67 0.05
Backyard 192 134 69.79

Origin Arjo 128 56 43.75

Sasiga 128 103 80.47 16.27 0.02

Najo 128 98 76.67

Breed Exotic 180 149 82.78 14.68 0.03

Local 204 108 52.94

Abbreviations: I-ELISA, indirect ELISA; No., number; χ2, chi-square.

Table 3 Sero-Prevalence of IBD at the Level of Peasant Associations (PAs)

Selected
Districts

PAs No. of Examined
Chickens

No. of Positive
Samples

Prevalence (%) χ2 P-value

Jimma Arjo Arjo 01 43 19 44.18
Jimate 43 25 58.14 10.5 0.94

Café 42 12 28.57

Sasiga Sasiga 02 42 32 76.19
Mojo 43 32 74.42 18.6 0.04
Balo Bareda 43 39 92.85

Nedjo Nedjo 01 43 30 71.43
Nedjo 02 43 30 71.43 22.6 0.05

Goorii 42 38 90.48

Total 384 257 66.93

Abbreviation: PAs, peasant associations.
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producers clean only in the morning. The source of birds for backyard practice is from markets, whereas intensive
producers get young chicks from commercial chick producers.

Discussion
Poultry production is a significant source of high-quality animal protein. Nonetheless, the high prevalence of infectious
diseases in poultry poses a significant threat to productivity and survival.17 The current study, which was carried out on
both intensively farmed and backyard chickens in three districts of the Western Oromia, discovered the presence of
IBDV-specific antibodies in the absence of vaccination, indicating that the chickens were exposed to the virus in the field.
In the current study, 384 chickens from various management systems were tested using an indirect ELISAwith an IBDV-
specific antibody. The area had a relatively higher seroprevalence (66.93%) of the disease, indicating that the virus is
spreading at a faster rate.

On the other hand the current study is relatively comparable to the previous prevalence studies of Tesfaheywet et al,18

Swai et al19 and Kassa and Molla,20 who reported a seroprevalence of 82.2%, 82.8% and 73.5%, respectively. However,
it was found to be higher than the earlier studies reported in Ethiopia.21–23 The observed differences in prevalence of the
disease status in the current study could be attributed to the differences in management practices, sensitivity and
specificity of diagnostic tests used and differences in the status of the chickens in the study.24

In the present study, sex, origin and management system were found to be the potential risk factors, and statistically
significant differences were observed (p<0.05). Lower prevalence of IBD was significantly detected in male chickens as
compared to the female chickens. This result was not consistent with earlier findings of Kassa and Molla20 and
Mazengia.21 On the other hand, Reta25 reported the absence of influence of sex on the prevalence of the disease.
Variation in seroprevalence of the disease was also observed across location. The highest prevalence was identified in the
Sasiga area. The difference existing between different locations of the study area may be attributed to the difference in
management practices and environment conditions. Moreover, the result showed that the highest seroprevalence of the
disease was observed in backyard-managed chickens. This result is similar to the finding of Swa et al,19 Tesfaheywet
et al18 and Dey et al.26 High prevalence of the disease in backyard chickens might be due to frequent exposure to
immunosuppressive factors such as heat stress, deprivation of water, and poor nutrition, which results in a suppression of
the immune system in backyard chickens, as reported by Hassan et al.27

The report of introduction and existence of IBD in Ethiopia has recently come with the IBD outbreak in Bishoftu
large-scale poultry farms in 20–45-day-old broiler and layer chickens and indicated that the mortality rate of the disease

Table 4 Socio-Demographic Status of Respondents by Districts (n=180)

Variables Categories Districts

Jimma Arjo (%) Sasiga (%) Nedjo (%)

Age in years 15–29 (young) 20 (33.3%) 17 (28.3) 20 (33.3)
30–45 (adult) 27 (45.0) 23 (38.3) 28 (46.7)

>45 (old) 13 (21.7) 20 (33.3) 12 (20.0)

Total 60 (100.0) 60 (100.0) 60 (100.0)

Sex Male 27 (45.0) 18 (30.0) 24 (40.0)
Female 33 (55.0) 42 (70.0) 36 (60.0)

Total 60 (100.0) 60 (100.0) 60 (100.0)

Educational Background Read and write 12 (20.0) 15 (25.0) 18 (30.0)
Grade 1–8th 18 (30.0) 18 (30.0) 19 (31.7)

Grade 9–12th 22 (36.7) 17 (28.3) 16 (26.7)

Professional 8 (13.3) 10 (16.7) 7 (11.7)

Total 60 (100.0) 60 (100.0) 60 (100.0)
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is in the range 45–50%, and seroprevalence of 93.30% of IBD antibody was recorded.21 The case report study at Bahir
Dar and Farta areas indicated an incidence rate of 29.40% and 21.70% in backyard chickens in an outbreak in Bishoftu.9

Moreover, a study conducted by Tadesse and Jenbere in Eastern Ethiopia indicated a prevalence rate of 82.2%
in backyard chickens.28

Conclusion
In conclusion, infectious bursal disease is one important highly contagious acute infection of chickens and a big threat for
chicken production in Ethiopia. So it is necessary to advise farmers to get their chickens vaccinated and reduce the
prevalence, besides maintaining the hygienic condition of the environment in which the chickens are reared.

Abbreviations
ELISA, enzyme-linked immunosorbent assay; IBD, infectious bursal disease; IBDV, infectious bursal disease virus; OD,
optical density.
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