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Contagious bovine pleuropneumonia (CBPP) is a highly infectious cattle disease, which is widespread 
in pastoral areas of Africa and it is a major problem for Ethiopian livestock. A cross-sectional study on 
sero-epidemiology and risk factors for contagious bovine pleuropneumonia infection of cattle in Dello 
Mena and Sawena districts of Bale Zone was conducted from February, 2016 to May, 2016. Competitive 
Enzyme Linked Immunosorbent Assay test was used to analyze 384 cattle sera for contagious bovine 
pleuropneumonia antibodies and the overall sero-prevalence rate was determined to be 6.51%. A higher 
sero-prevalence rate of 8.26% was observed in Dello Mena district when compared to Sawena (3.89%) 
district. The prevalence in each kebele ranged from 0 to 15.91% and the highest prevalence (15.91%) 
was found at Hi-Oda, located in Dello Mena district. A Chi-square computed statistical analysis 
indicated that age (χ

2
=5.738; p<0.017), sex (χ

2
=11.105; p<0.001), breed (χ

2
=13.29; p<0.014), body 

condition score (χ
2
=6.063; p<0.048) and purpose of rearing cattle (χ

2
=14.877; p<0.001) were the major 

putative risk factors associated with the occurrence of contagious bovine pleuropneumonia in the 
study districts. The difference, however, was not statistically significant (p>0.05) for origin (Dello 
Mena/Sawena), contact with other herds (yes/no) and herd size (small/medium/large). Multivariable 
logistic regression statistical analysis revealed that age (adult/young), body condition score 
(good/medium/poor) and purpose of rearing cattle (beef/draft power/milk) were significantly associated 
with contagious bovine pleuropneumonia sero-positivity (p<0.05). Consequently, cattle rearing purpose 
(for beef/draft power/milk) was statistically identified as the major risk factor for contagious bovine 
pleuropneumonia  occurrence in relation to other factors and cattle(oxen/bull) used for the purpose of 
draft power were more likely to be infected by CBPP(Adjusted Odds Ratio=49.052). This study showed 
that the overall sero-epidemiology of contagious bovine pleuropneumonia in Bale Zone of Oromia 
Regional State was relatively high. This warrants the implementation of appropriate preventive and 
control measures to minimize the economic losses arising from the disease. 
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INTRODUCTION 
 
Contagious bovine pleuropneumonia (CBPP) is a highly 
contagious disease of cattle that is caused by 
Mycoplasma mycoides subsp.mycoides (Mmm) (Yaya et 
al., 2008; Billy et al., 2105).The disease is endemic in 
many African countries, and the Sahara region is under 
constant threat due to the carrier status of its host. The 
disease spread alarmingly during the 1990s, infecting 
several countries previously free from the disease, 
causing greater losses in cattle than any other diseases, 
including rinderpest (OIE, 2001). Due to high economic 
losses caused by CBPP in endemic regions, OIE 
declared CBPP as one of the most serious contagious 
animal disease and listed it in the group of notifiable 
animal diseases of high socio-economic impact and is 
regarded as one of the major transboundary animal 
diseases (TADs) (FAO, 2002; Wade et al., 2015). 

M. mycoides is mainly transmitted from animal to 
animal in aerosols. This organism also occurs in saliva, 
urine, fetal membranes and uterine discharges. Carrier 
animals, including sub-clinically infected cattle that can 
retain viable organisms in encapsulated lung lesions 
(sequestra) for up to two years. These animals may shed 
organisms, particularly when stressed (Rovid, 2008). The 
disease is manifested by anorexia, fever and respiratory 
signs such as dyspnoea, polypnoea, cough and nasal 
discharges in cattle (OIE, 2014; Wade et al., 2015). 

Although CBPP was once found worldwide, it was 
eradicated from most continents, by the mid-20th century. 
Its incidence also began to decline in Africa by the 1970s. 
However, because of the economic and financial 
difficulties that affected the ability of governments to 
adequately fund Veterinary Services, the disease came 
back in the late 1980s and early 1990s (Tambi et al., 
2006; Rovid, 2008). Major CBPP epidemics have been 
experienced in Eastern, Southern, and West Africa over 
the last few years. It currently affects 27 countries in 
Africa at an estimated annual cost of US $ 2 billion (Otte 
et al., 2004). A total of 2,719 outbreaks were reported in 
Africa between 1995 and 2002. Countries in East Africa 
reported 66% of the total outbreaks (58% in Ethiopia and 
Tanzania, and 8% in other countries in the region) (Tambi 
et al., 2006; Alemayehu et al., 2014). 

The livestock subsector currently supports and sustains 
livelihoods for 80% of all rural population in Ethiopia. 
However, transboundary animal diseases such as CBPP 
constrain the livestock sector of the country and affect 
livelihoods via their impact on animal health, animal food 
production, availability and quality. Furthermore, CBPP is 
one of the major diseases in Ethiopia that hampers the 
export of livestock and livestock products to the 
international markets (Gedlu, 2004; Alemayehu et al., 

2014). Pastoral areas output underpins almost all of 
Ethiopia’s live animal and meat exports. Generally, CBPP 
is a threat for Ethiopian livestock export market and a 
well-established disease in Oromia Regional State 
especially in pastoral areas of Borana and Bale where 
the animals originated (Kassaye and Molla, 2013). 

Contagious bovine pleuropneumonia (CBPP) is both an 
epidemic and endemic disease of cattle that affects 
production through mortality and reduction in productivity. 
It also retards genetic improvement and limits working 
ability of cattle. The economic impacts of CBPP in a 
number of African countries, including Ethiopia were 
studied (Tambi and Maina, 2004). Accordingly, cattle in 
CBPP-infected areas (epidemic and endemic) are divided 
into three classes namely, calves and yearlings below 3 
years, adult males, and reproductive females. The losses 
due to CBPP (epidemic and endemic) are measured as 
the number of deaths that occur per class of animal, the 
quantity of beef lost for each class of animal, the quantity 
of milk lost from reproductive females and the loss in 
draft power from oxen (Gedlu, 2004). 

In Ethiopia, the average physical losses from CBPP in 
terms of cattle deaths are 25,115 heads (8,372 in 
endemic and 16,743 in epidemic), 1,852 and 13,396 
metric tons of beef and milk, respectively. In terms of 
animal power, averages of 3,135,000 ox days are lost. 
The country experiences the largest number of cattle 
deaths, and reduction in cattle products under both 
endemic and epidemic conditions compared to the other 
African countries, due probably to its large cattle 
population (Tambi and Maina, 2004). Although 
vaccination has been considered as a strategy for the 
control of CBPP in Ethiopia for the last 30 years, the 
disease still persists in several regions of the country, 
with its incidence increasing from year to year (Gedlu, 
2004). This is, mainly due to lack of effective vaccine, 
irregular and low rate/coverage of vaccination, lack of 
livestock movement control, and absence of systematic 
disease surveillance and reliable data. For the time 
being, therefore, mass vaccination and where possible 
control of animal movement remains the most practical 
option in sub-Saharan Africa (Litamoi, 2000). 

The vaccines are exclusively monovalent live 
attenuated freeze-dried products derived from broth 
culture of T1SR (streptomycin resistant variant) or T1/44 
seed strains of M. mycoides subspecies mycoides that 
gives protection for 6 months up to one year. The other 
vaccines are V5, KH3J that gives protection for 2 and 6 
months (Bamhare, 2000).  

Various studies have been conducted to determine the 
sero epidemiology of CBPP in various regions of
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Ethiopia. Studies conducted by Beyene (1997) in 
Western Ethiopia, Takele (1998) in North West Ethiopia, 
Wondimu (1996) in Southern Ethiopia, NAHRC (2000) in 
different regions of the country, Issa (2004) in Borena 
zone, Gedlu (2004) in Somali Region and Regassa 
(2001) in West Wollega zone revealed that the disease 
was prevalent in different region of the country for over a 
decade. Recently, study conducted by Kassaye and 
Molla (2013), and Alemayehu et al. (2014) at export 
quarantine centers in and around Adama and bulls’ 
originated from Borena pastoral area, respectively, 
revealed that CBPP is posing a major threat to cattle in 
many parts of the country thereby causing considerable 
economic losses through morbidity and mortality and 
warranting serious attention. 

Although all the above study revealed that CBPP was 
seriously devastating the cattle production industry in 
Ethiopia,  there is no published data (information) about 
the sero epidemiology of this disease in cattle production 
system in Bale Zone in general and in Dello Mena and 
Sawena districts in particular. This scarcity of information 
on the presence and sero epidemiology of CBPP in 
livestock production may reflect a lack of resources for 
disease surveillance and control in the cattle production 
system. In addition, most livestock disease outbreaks, 
particularly in more remote parts of the country, remain 
undiagnosed and therefore, information on the sero 
epidemiology and significance of CBPP can only readily 
be obtained through serological studies in order to apply 
control measures based on mass vaccination or effective 
movement control. 

Hence, this study was conducted: (i) To determine the 
sero-epidemiology of CBPP and putative risk factors 
exposing to CBPP that potentially affects the cattle 
production system in the selected pastoral districts of 
Bale Zone, and (ii) To assess knowledge, attitude and 
practices (KAP) of the households HHs 
(pastoralists/herdsmen) about the disease. Therefore, our 
study could be a foil for the paucity of information about 
the sero-epidemiology of CBPP, putative risk factors 
exposing to the disease, and knowledge, attitudes and 
practices of the pastoralists/herdsmen in the cattle 
production system of the two selected districts of the 
study areas. 
 
 
MATERIALS AND METHODS 
 
Description of the study area 
 
The study was conducted in two selected districts of Bale Zone 
namely, Dello Mena and Sawena districts of Bale Zone, Oromia 
Regional State, south east of Ethiopia. The two study districts were 
selected purposely to represent the cattle rearing districts of the 
zone based on their agricultural vocational activities and ecological 
conditions. 

Dello Mena is located in the south western part of Bale zone and 
is 555 km south east of Addis Ababa. It shares borders with Madda 
Walabu district in the south, Goba district in the north, Harena 
Buluk district in the west and south  west,  Berbere  district  in  north 

 
 
 
 
east and Guradhamole in the east. It has a total area of 1,339 km

2
 

ranking it the 14
th
 largest district. The mean annual temperature of 

the district is 29.5°C with the lowest and highest temperatures 
being 21 and 38°C, respectively. The mean annual rainfall is 701.5 
mm; with the lowest and highest rainfall being 628mm and 775 mm, 
respectively. The lowland area predominates with a narrow strip of 
high land area in the northern part of Dello Mena district. From early 
days, livestock rearing has played an important role in the life of 
district population. In the rural and lowland areas of the district, 
rearing and breeding is the main stay of the people. There are 
about 312, 400 bovines, 5,122 sheep, 61, 626 goats, 11, 436 
equines and 31, 644 camels (DMDAO, 2015). 

Sawena district is located in the eastern part of Bale zone and is 
623 km south east of Addis Ababa. It is bounded by Laga Hida 
district in the North, Ginir district and Gololcha district in the west, 
Rayitu district in the south and Somalia National State in the east. It 
has a total area of 8289 km

2
 ranking it the second largest among 

the districts. The mean annual temperature of the district is 35°C 
with the lowest and the highest temperatures of 30 and 40°C, 
respectively. The mean annual rainfall is 375 mm whereas the 
lowest and highest rainfall is 250 and 500 mm, respectively. Unlike 
Dello Mena, surface water is a serious problem in Sawena district, 
where only seasonal streams, ephemeral ponds and shallow 
temporary wells are sources of water in the rainy season and these 
usually dry out after a few days during the dry season. Sawena 
district has a very large livestock resource. It has a pastoral 
vocation with livestock rearing being the dominant economic activity 
in the district. In the rural and lowland areas of the district, rearing 
and breeding is the main stay of the people. There are about 
52,740 bovines, 14,645 sheep, 46,450 goats, 4,603 equines and 
26,586 camels (SDAO, 2015). 
 
 

Study population  
 

The target study population comprised cattle above six months of 
age in the two selected districts. The status of CBPP in Dello Mena 
and Sawena districts was unknown since no study had been 
conducted in the two districts before. The study animals consisted 
of 384 cattle above six months of age with no history of CBPP 
vaccination. Cattle were selected for sample collection using the 
simple random method for both districts. 
 
 

Study design 
 

A cross sectional study supported by questionnaire survey was 
conducted to determine the sero-epidemiology of CBPP and its 
associated risk factors in pastoral vocation with livestock rearing 
being the dominant economic activity of  the two selected districts. 

Questionnaire survey was conducted to have information on the 
clinical signs of cattle diseases in the afore-mentioned districts. In 
the two selected districts cattle owners were interviewed with semi-
structured questionnaire. Emphasis was given on the frequent 
clinical symptoms manifested whenever outbreaks of cattle 
diseases occurred in the respective study sites. Tentative diagnosis 
was made based on the classical disease manifestation and 
treatment was provided for diseased animals accordingly. The 
questionnaires were prepared, pre-tested and adjusted by 
translating in to local language (Afan Oromo) and administered by 
the interviewer. The questionnaire focused on the potential risk 
factors and was conducted after carefully explaining the purpose of 
the work to the interviewees. 
 
 

Sampling method and determination of sample size 
 
The sample size required for the study was calculated according to 
the formula given by Thrusfield (2007) for simple random  sampling. 



 
 
 
  

 
 
Where  n = required sample size, Pexp = expected prevalence, 
and d = desired absolute precision. 

Since there has been no research conducted in this area; the 
sample size was calculated at 95% CI, 5% desired absolute 
precision and expected prevalence of 50%. Accordingly, the total 
numbers of sample required for this study was 384 cattle above six 
months of ages. 

Dello Mena district contains 17 kebeles while Sawena district 
contains 28 kebeles. Five kebeles from each district were selected 
purposely by their proximity to roads, accessibility of infrastructure 
and cattle population holdings of each kebele. Prior to 
commencement of the study, list of HHs of those kebeles (sampling 
frame) was obtained from both district Agricultural offices. The 
sample size of HHs was determined using the formula 
recommended by Arsham (2007) for survey studies. 
   
N=0.25/(SE)

2 

  

Where:  N = sample size and SE= standard error of the proportion. 
Assuming the standard error of 4.1% at a precision level of 5%, 

and the confidence interval of 95%, 150 HHs owning cattle were 
selected by a simple random sampling technique for interview. The 
numbers of HHs selected per kebeles were fixed based on the 
proportion of HHs owning cattle in each kebele. 

 
 

Inclusion criteria 
 
Cattle above six months of ages without a history of vaccination for 
CBPP were included. 
 
 
Exclusion criteria 
 
Apparently healthy cattle with history of CBPP vaccination were 
excluded (Actually no CBPP vaccination had been given in the 
selected districts). 
 
 
Sera collection 
 
Animals were restrained by animal handlers and 10 ml of blood 
sample was collected from the jugular vein using vacutainer tubes 
with 18 to 20 gauge hypodermic needles. Vacutainer tubes with 
blood samples were then labeled with tag number of animals set 
tilted on a table overnight at room temperature to allow clotting and 
kept protected from direct sun light until the blood clotted and sera 
were separated. Then serum was filled into serum storage vials 
(cryovials) with appropriate identification and stored at -20ºC until 
transported to National Veterinary Institute (NVI) and the C-ELISA 
was performed. Corresponding to each sample, age, sex, breed of 
each animal, body condition, geo-reference information and other 
risk factors contributing to the occurrence of CBPP were collected 
and registered on a separate case book. 
 
 
Serological testing  
 
Competitive Enzyme Linked Immunosorbent Assay (C-ELISA) test 
was conducted as recommended by CIRAD-UMR15 (FAO and OIE 
World reference centre for CBPP) based on a monoclonal anti-
Mmm antibody named Mab 177/5 as described previously (LeGoff 
and Thiaucourt, 1998). The test was  undertaken  at  NVI,  Bishoftu, 
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Ethiopia. Sera samples were mixed with specific monoclonal 
antibody (Mab 117-5) in a dilution plate and were incubated with 
gentle agitation at 37°C for one hour, and then it was transferred 
into the Mmm coated microplate. After washing, anti-mouse IgG 
serum conjugated-horse radish perioxidase (HRP) was added. After 
series of washings the HRP substrate (TMB) was added forming a 
blue compound that was turned yellow when the reaction stopped. 
The optical density (OD) was read in an ELISA reader at 450 nm 
and the cut off points were calculated to validate the results. All 
sera with Percentage Inhibition (PI) > 50% was considered as 
positive. Sera with PI between 40 and 50% were considered 
doubtful and those sera with PI less than 40% were considered 
negative. 
 
 
Data storage and analysis 
 
Data generated from questionnaire survey and laboratory 
investigations were recorded and coded using Microsoft Excel 
spreadsheet (Microsoft Corporation) and analyzed using STATA 
version 11.0 for Windows (Stata Corp. College Station, TX, USA). 
The sero-epidemiology of CBPP was calculated as the number of 
sero-positive samples divided by the total number of samples 
tested. Association of sero-positivity with the potential risk factors 
(origin, age, sex, body condition, breed type, herd size, vaccination 
history, contact with other herds and etc.) was computed by Chi-
square test and logistic regression (both simple and multiple). 
Regression models are used to explore the relationships between a 
dependent or response variable (CBPP in this case) and one or 
more independent or predictor variables of interest (risk factors in 
this case). A P-value <0.05 was considered statistically significant. 

 
 
RESULTS 
 
Knowledge, attitudes and practices of the 
respondents about contagious bovine 
pleuropneumonia 
 
The educational level of the respondents involved in 
cattle production system in the two selected pastoral 
districts of Bale Zone were diverse from literate to 
illiterate people in that they had degree (4.67%), diploma 
(10.67%), grade 9 to 12 (32.67%), grade 1 to 8 (35.33%) 
and no formal education training (16.67%). Of the 150 
HHs (herdsmen/pastoralists) that responded, 125 
(83.33%) could at least read and write in English 
language. The study finding, astonishingly, revealed that 
as the disease was the only culling criteria for cattle from 
the rest herds than feeding system in the study settings. 
The study illustrated that only about 21.33% of the HHs 
(pastoralists/herdsmen) in the study area had knowledge 
about CBPP threat while about 74% of the respondents 
stated that the disease was the main cause of meat and 
milk reduction in the cattle production of the study area. 
All the HHs included in the study reported uncontrolled 
movement, and search for feed and water as the main 
intention for cattle movement in the study districts. In 
addition to this, all of the respondents 
(pastoralists/herdsmen) stated that as there was no 
CBPP test and provision of vaccine for their cattle by the 
government as illustrated in Table 1. 

 

   (1.96)
2
Pexp (1 - Pexp) 

                         n =  

                                         d
2
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Table 1. Knowledge, attitudes and practices (KAP) of the risk factors exposing to CBPP of the respondents with their educational level in the study districts. 
 

Variable  category 

Educational level of the respondents 

Degree(N=7) 

n (%) 

Diploma(N=16) 

n (%) 

Grade 9-12(N=49) 

n (%) 

Grade 1-8(N=53) 

n (%) 

No educational level(N=25) 

n (%) 

Total 

n (%) 

Culling criteria(problems)       

Disease  7(4.67) 16(10.67) 49(32.67) 53(35.33) 25(16.67) 150(100) 

Feed  - - - - - - 

Both - - - - - - 

Meat and milk reduction causes       

Diseases 3(2.7) 11(9.91) 41(36.94) 39(35.13) 17(15.31) 111(74) 

Old age - - 3(30) 4(40) 3(30) 10(6.67) 

Poor production  4(13.79) 5(17.24) 5(17.24) 10(34.48) 5(17.24) 29(19.33) 

Knowledge about cattle developing CBPP       

No - 4(3.27) 36(29.51) 53(46.72) 25(20.49) 118(78.67) 

Yes 7(21.88) 12(37.5) 13(40.63) - - 32(21.33) 

Uncontrolled movement of cattle in the area       

Yes 7(4.67) 16(10.67) 49(32.67) 53(35.33) 25(16.67) 150(100) 

No - - - - - - 

Uncontrolled movement purpose       

For feed and water 7(4.67) 16(10.67) 49(32.67) 53(35.33) 25(16.67) 150(100) 

Draught - - - - - - 

Illegal trade - - - - - - 

Replacement flock       

Buy in           - 3(21.43) 6(42.86) 5(35.71) - 14(9.33) 

Raise own replacement          7(5.15) 13(9.56) 43(31.62) 48(35.29) 25(18.38) 136(90.67) 

Both - - - - - - 
       

Observation of large volume of yellow fluid in the 
chest after the death of animal 

      

Yes 3(2.73) 13(11.82) 31(28.18) 47(42.73) 16(14.55) 110(73.33) 

No 4(10) 3(7.5) 18(45) 6(15) 9(22.5) 40(26.67) 

CBPP Test       

Yes - - - - - - 

No 7(4.67) 16(10.67) 49(32.67) 53(35.33) 25(16.67) 150(100) 

CBPP Vaccine       

Yes - - - - - - 

No 7(4.67) 16(10.67) 49(32.67) 53(35.33) 25(16.67) 150(100) 
 

N, total number of the respondents; n, number of respondents for specific interview. 
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Table 2. Overall seroprevalence of C-ELISA test result of cattle from the study districts. 

 

C-ELISA test  

result  

Dello Mena Sawena 
Total 

Overall 
seroprevalence (%) 

χ
2 

(p-value) 
No. of animal tested (%) No. of animal tested (%) 

Positive 19(8.26) 6(3.89) 25 6.51 

2.887(0.089) Negative 211(91.74) 148(96.1) 359 93.49 

Total 230(100) 154(100) 384 100 

 
 
 

Table 3. Seroprevalence of contagious bovine pleuropneumonia in different selected kebeles of Dello Mena and Sawena districts. 
 

Selected kebeles 
from the two districts 

Positive samples 

(No.) 

Negative samples 

(No.) 
Total Prevalence (%) df χ 

2
(p-value) 

Dello Mena     

 

9 

 

17.134(0.084) 

Burkitu 3 44 47 6.38 

Chiri 6 51 57 10.53 

Gomgoma 0 41 41 0 

Hi-Oda 7 37 44 15.91 

Wabaro 3 38 41 7.32 

Sawena     

Arele 0 28 28 0 

Gale 0 24 24 0 

Kasho   2 33 35 5.71 

Laku  0 27 27 0 

Shaku 4 36 40 10 
 

df, Degree of freedom; No., Number; χ 
2
, Chi-square; p, Precision value. 

 
 
 
Overall seroprevalence of contagious bovine 
pleuropneumonia in the study districts 

 
In the present study, an overall sero-prevalence of 6.51% 
was determined by the C-ELISA test. A higher sero-
prevalence of 8.26% was observed in Dello Mena when 
compared to Sawena (3.89%) but there was no 
significant association between the study districts and 
CBPP sero-positivity as depicted in Table 2.  

 
 
Sero-positivity of contagious bovine 
pleuropneumonia in selected kebeles of the study 
districts    

 
Of 5 kebeles selected from Dello Mena district, Hi-Oda 
had the highest CBPP sero-positivity (15.91%) while 
Shaku (10%) from Sawena district had the highest sero-
positivity among the 5 kebeles selected.  

However, no CBPP sero-positive cattle were found in 4 
kebeles (one (1) from Dello Mena and three (3) from 
Sawena) of the study districts. There was no significant 
association (p>0.05) between the selected kebeles of the 
study pastoral districts and CBPP sero-positivity (Table 
3). 

Chi-square analysis of association of the putative 
risk factors with contagious bovine pleuropneumonia 
sero-positivity 
 

A chi-square analysis revealed age, sex, breed, body 
condition score and purpose of rearing cattle were 
significantly associated (p< 0.05) with CBPP sero-
positivity among the putative risk factors considered 
during the study as indicated in Table 4. 
 
 

Multivariable logistic regression analysis of putative 
risk factors associated with CBPP sero-positivity 
 

The logistic regression analysis of the putative risk 
factors indicated that cattle used for the purpose of draft 
power were more likely to be infected (AOR=49.052; 95% 
CI: (3.836-627.310) by CBPP disease than cattle used for 
milk and beef as depicted in Table 5. 
 
 

DISCUSSION 
 

Knowledge, attitudes and practices of the 
respondents about contagious bovine 
pleuropneumonia 
 

The study discovered the local name of CBPP to be
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Table 4. Chi-square analysis of association of the putative risk factors with CBPP sero-positivity. 
 

Variable No. of animals tested No. of animals positive N (%) df χ
2 

(p-value) 

Origin   1 2.887(0.089) 

Dello Mena 230 19(8.26)   

Sawena 154 6(3.89)   

Age   1 5.738(0.017*) 

Adult 293 24(8.19)   

Young 91 1(1.09)   

Sex   1 11.105(0.001**) 

Female 215 6(2.79)   

Male 169 19(11.24)   

Breed   1 6.067(0.014*) 

Local 371 22(5.93)   

Cross 13 3(23.1)   

Body condition score   2 6.063(0.048*) 

Poor 117 13(11.11)   

Medium 181 9(4.97)  

 
 

Good   86 3(3.49) 

Contact with other herd   1 1.862 (0.172) 

Yes 259 25(6.96)   

No 25 0   

Herd size   2 3.610(0.164) 

Small 23 0   

Medium 147 7(4.76)   

Large 214 18(8.41)   

Purpose of rearing cattle   2 14.877(0.001**) 

Milk 202 4(1.98)   

Beef     34 3(8.82)   

Draft power  148 18(12.16)   
 

No., Number; *, Statistically significant;**, Highly statistically significant; df, degree of freedom; χ 
2
, chi-square; p, precision value. 

 
 
 
“dhukkuba sombaa” in Dello Mena and Sawena districts 
of Bale Zone. The high level of literacy among the HHs 
(pastoralist/herdsmen) in which 83.33% were literate 
disagrees with the report of Tahir (2001), who stated that 
pastoralists and their children have little or no access to 
formal education. The HHs (pastoralists/herdsmen), 
astonishingly, responded that as the disease was the 
only culling criteria for cattle from the rest herds than 
feeding system in the study settings. Communities in this 
study had a low (21.33%) level of awareness of CBPP 
when compared with the work of Tambuwal et al. (2011) 
and Billy et al. (2015) who reported a high level in the two 
transboundry states of north-western Nigeria (65.0%) and 
in Kaduna State of Nigeria (88.9%), respectively. This low 
level of awareness could be attributed to the rare 
outbreaks of CBPP. 

About 111(74%) of the respondents 
(pastoralists/herdsmen) stated that the disease was the 
main cause of meat and milk reduction in the cattle 
production system of the study areas. All of the HHs 
(pastoralists/herdsmen) included in the study linked 

uncontrolled movement, and search for feed and water 
as the main intention for cattle movement in the study 
districts. In addition to this, all of the respondents 
(pastoralists/herdsmen) stated that as there was no 
CBPP test and provision of vaccine for their cattle by the 
government. In contrast to this finding, Aliyu et al. (2000) 
in northern Nigeria, Tambuwal et al. (2011) in the two 
transboundry states of north-western Nigeria and Billy et 
al. (2015) in Kaduna State of Nigeria reported 14.2, 32.5 
and 36.7% vaccination coverage, respectively. The 
absence of CBPP test and vaccination coverage in the 
study area is possibly due to decreased awareness of the 
disease and absence of veterinary services. 

 
 

Sero-epidemiology and putative risk factors exposing 
to contagious bovine pleuropneumonia 
 
The present serological study established the presence 
of antibodies of CBPP among sampled cattle from two 
pastoral districts, Dello Mena and Sawena, of Bale Zone.
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Table 5. Multivariable logistic regression analysis of putative risk factors associated with CBPP sero-positivity. 
 

Variable 
No. of animals 

examined 

No.(%) of positive 

c-ELISA 

Crude odds ratio 
(95%CI) 

Adjusted odds ratio 
(95%CI) 

Age     

Young 91 1(1.09) 1 1 

 Adult 293 24(8.19) 8.030(1.071, 60.203)* 11.005(1.304,92.858)* 

Sex     

Female  215 6(2.79) 1 1 

Male  169 19(11.24) 0.227(0.088,0.581)* 5.875(0.598,57.741) 

Breed     

Local 371 22(5.93) 1 1 

Cross 13 3(23.1) 4.759(1.221,18.547)* 2.960(0.636, 13.768) 

Body condition     

Poor 117 13(11.11) 1 1 

Medium 181 9(4.97) 0.289(0.080,1.048) 0.217(0.055,0.846)* 

Good 86 3(3.49) 0.419(0.173,1.013) 0.303(0.116,0.796)* 

Purpose of rearing cattle     

Beef 34 3(8.82) 1 1 

Milk 202 4(1.98) 4.790(1.023, 22.436)* 13.253(1.920,91.455)* 

Draft power 148 18(12.16) 6.854(2.268,20.709)** 49.052(3.836,627.310)* 
 

No., Number; CI, Confidence interval; *, Statistically significant; **, Highly statistically significant; 1, Reference. 

 
 
 
An overall sero- prevalence of 6.51% was obtained using 
c-ELISA from the two districts. 

This finding is comparable to 9.4% in Borena (Ahmed 
2004), 9.7% in south-western Kenya (Schnier et al., 
2006), 9.1% in northwest Ethiopia (Gashaw, 1998) and 
4% in and around Adama, central Ethiopia (Kassaye and 
Molla, 2013). However, the overall sero-prevalence was 
lower than the work of Daniel et al. (2016) in Western 
Oromia (28.5%), Gedlu (2004) in Somali Regional State 
(39%) and Dejene (1996) in North Omo (56%) of 
Ethiopia. The variation in prevalence reported from 
different parts of Ethiopia and other countries could be 
because of differences in agro ecological systems, cattle 
management and production systems, population 
density, sample size and the types of tests used to 
determine the sero-prevalence (Daniel et al., 2016). 

The present study revealed that cattle from the two 
pastoral districts (origin) of Bale Zone was negatively 
associated with CBPP sero-positivity (p>0.05) and the 
results showed a relatively higher individual cattle sero-
prevalence of CBPP in Dello Mena (8.26%) compared to 
Sawena (3.89%) district. A relatively higher sero-positivity 
of CBPP recorded in Dello Mena when compared to that 
of Sawena district could be attributed to more cattle that 
were sampled from Dello Mena, the presence of larger 
herds and communal grazing areas, making contact with 
infected animals more likely. This justification could be 
similar with the study conducted in Somali Regional State 
by Gedlu (2004). Of 10 kebeles selected from the two 
districts, the highest sero-epidemiology of CBPP was 
observed in Hi-Oda Kebele (15.91%) while no CBPP 

sero-positivity was found in four kebeles of the two 
pastoral districts. In contrast to this finding Daniel et al. 
(2016) reported the highest sero-positivity of CBPP in 
Gobbu Sayyo (40.3%) than in Bakko Tibbe (19%) and 
Horro (5.7%) districts of Western Oromia while Gashaw 
(1998) reported the highest seroprevalence of CBPP in 
Banja (66. 3%) than in Dangila (41.7%) and Denbecha 
(33.3%) districts of Western Gojam and Awi Zone. 

Age was considerably associated with the sero-
positivity of CBPP as detected by C-ELISA, which 
corroborates with the finding of Kassaye and Molla 
(2013) who reported that age was found significantly 
(p<0.05) associated with the occurrence of CBPP in 
which a high sero-prevalence was recorded in aged 
(9.5%) animals than young (3%) at export quarantine 
centers in and around Adama. In addition to this, the 
study conducted by Boelaert et al. (2005) revealed that 
increasing age is a surrogate measure of repeated 
exposure.  

But adult CBPP cattle carriers’(7.2%) showed a 
relatively higher numerical value over the young (4.4%) 
this connotes to previous studies conducted by Mtui-
Malamsha (2009) and Ikpa et al. (2010). This could be 
associated to the fact that chronic stages of the disease 
are usually seen in adult cattle as the age progresses 
(Olabode et al., 2013). 

A relatively higher sero-positivity rate among the male 
(11.24%) compared to the female animals (2.79%) was 
significantly associated with the sero-positivity of CBPP 
(p<0.05). Though our result revealed that as sex of the 
animal was positively associated  with  the  sero-positivity 
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of CBPP, the sero-epidemiology of CBPP reported in 
male and female cattle of the two pastoral districts was 
lower than that of Daniel et al. (2016) who reported the 
prevalence of 30.9% in male and 27.04% in female 
animals in Western Oromia with no significant difference 
(p > 0.05) in the occurrence of CBPP. This could be 
attributed to lowered immunity following continuous 
reproductive stress as buttressed by the age frequency of 
the disease in adult cows (Olabode et al., 2013). Our 
finding also contradicts the work of Schnier et al. (2006) 
and Olabode et al. (2013), who reported a significantly 
higher prevalence in female animals, in the Maasai 
ecosystem of south-western Kenya and Kwara state of 
Nigeria, respectively. 

A higher seroprevalence was recorded in cross (23.1%) 
than in local breeds (5.93%) in the present study. The 
difference was also positively associated with CBPP 
sero-positivity (p<0.05). This finding coincided with that of 
Daniel et al. (2016) who reported  a higher sero-positivity 
of CBPP in cross (37.2%) than in local breeds (27.4%) 
but their finding revealed a negative association of breed 
with sero-positivity of the disease(p>0.05). 

The body condition score of the animals was positively 
associated (p<0.05) with the occurrence of the disease in 
which a relatively higher sero-positivity was recorded in 
animals with poor body condition score (11.11%) than in 
animals with medium (4.97%) and good body condition 
score (3.49%). This finding is consistent with the study of 
Atnafie et al. (2015) who reported a significant 
association of body condition score with the CBPP sero-
positivity in abattoirs at Bishoftu and export oriented 
feedlots around Adama in which a high seroprevalence 
was recorded in animals with poor body condition (18%) 
than in medium (12.5%) and good body condition score 
(6.4%), which was significantly associated with the 
occurrence of the disease (p<0.05). Nevertheless, our 
finding do not agree with the work of Daniel et al. (2016) 
who reported no significant association of body condition 
score with CBPP sero-positivity.  

The current study established that CBPP sero-positivity 
was insignificantly associated with the contact of the 
animals with other herds (at watering points and animals 
brought into herds). There was no any suggestion on 
previous studies that is parallel with this finding in 
Ethiopia. Though the contact of the animals with other 
herd was negatively associated with the CBPP sero-
positivity, the higher seroprevalence was observed in 
animals in contact with other herd at watering points and 
communal grazing (6.96%) than in animals with no 
contact with the other herds(confined in the feedlots/tied 
in the garden). This could be explained by the contact 
structure, herd size and seasonal herding practices 
influence CBPP disease distribution patterns (Mariner et 
al., 2006).  

Herd size of the animals sampled from the study 
pastoral districts was found negatively associated 
(p>0.05)) with the occurrence of the disease. However,  a 

 
 
 
 
relatively higher sero-positivity of CBPP was observed in 
larger (8.41%) than in medium herd sizes of the cattle 
sampled (4.76%) while no CBPP sero-positivity was 
observed in cattle from small herd sizes. This area needs 
an indebt study to unveil the factors responsible for this 
difference. 

Reductions in the production of beef, milk and draft 
power were considered as morbidity losses. The present 
study established the association of the purpose of 
rearing cattle (beef/milk/draft power) with CBPP sero-
positivity. A relatively higher seroprevalence of CBPP 
was observed in animals (bull/oxen) used for draft power 
(12.16) than the cattle used for beef (8.82%) and milk 
(1.98%). This revealed that the animals (bull/oxen) used 
for draft power was most likely infected by the disease. 
There was no any hint in previous studies that is parallel 
with this finding elsewhere and it needs an indebt study 
to divulge the factors responsible for the variation of 
CBPP sero-positivity in cattle used for beef, milk and draft 
power. Tambi et al. (2006) discussed in their review the 
loss in draft power resulted in economic turn down and 
was estimated as the product of the number of infected 
oxen and the number of workdays per year while the loss 
in beef production by infected animals was used as a 
surrogate for the absence of weight gain since diseased 
animals are assumed not to gain weight. They may even 
lose weight depending upon the severity of the infection. 
In addition to this, the economic significance of CBPP in 
animals reared for the purpose of milk (reduction in milk 
production) was also estimated from the number of 
infected reproductive females.  

These are the animals that show clinical signs, 
estimated as the product of the number of reproductive 
females at risk and the transition rate from exposed to the 
state of infection. The rate of transition from exposed to 
state of infection was obtained from Mariner et al. (2006). 

 
 

Conclusion 
 
This study established a relatively high seroprevalence of 
CBPP in cattle in two pastoral districts of Bale Zone in 
south eastern part of Ethiopia, suggesting the disease 
could be causing considerable economic losses through 
morbidity and mortality. A relatively higher 
seroprevalence was observed in Dello Mena when 
compared to Sawena district with insignificant difference. 
In addition, age, sex, breed, body condition score and 
purpose of cattle rearing were significantly associated 
with CBPP sero-positivity. However, origin, contact with 
other herds and herd size of the cattle were insignificantly 
associated with CBPP sero-positivity. The occurrence of 
the disease may cause restriction on the trade of animals 
and animal products internationally, affecting the export 
earnings of the country, thereby threatening the livelihood 
of the farmers and national agricultural economy. In 
conclusion, the prevailing CBPP sero-positivity in the  two 



 
 
 
 
districts indicates the importance of CBPP in the pastoral 
cattle production system of the study settings. 
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