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Abstract: A cross-sectional study was conducted from October, 2010 to May, 2011 on a total of 384 cattle and sheep to 

identify the major ectoparasites and to determine their prevalence in and around Bishoftu town, central Ethiopia. Out of 202 

cattle and 182 sheep examined for ectoparasites, 95 (47.0%) cattle and 73 (40.1%) sheep were found to be infested with 

one or more ectoparasites. Overall eight genera of ectoparasites belonging to ticks (Boophilus, Amblyomma, Rhepicephalus 

and Hyalomma), lice (Damalina and Linognathus) and mange mite (Demodex spp and Psoroptes spp) were encountered in 

the study area. Prevalence of tick infestation was 35.2% (71/202) in cattle and 26.9% (49/182) in sheep. Among the risk 

factors assessed, female animals (cattle: χ2=5.4, P=0.020; sheep: χ2=5.5, P=0.019) and production system (cattle: χ2=29.4, 

P=0.000; sheep: χ2=10.3, P=0.001) were significantly associated with prevalence of tick infestation. The prevalence of 

pediculosis was 8.9% and 12.6% in bovine and ovine, respectively. Sex (χ2=19.3; P=0.000) and breed (χ2=4.6; P=0.033) in 

cattle, and production system in both cattle (χ2=5.5; P=0.020) and sheep (χ2=6.4; P=0.040) were found to be significantly 

associated with the prevalence of pediculosis. The prevalence of demodicosis and psoroptic mange in cattle was 6.6% and 

0.6%, respectively. However, the only mange mite species encountered in sheep was Psoroptes with the prevalence rate of 

2.2%. Age in cattle (χ2=14.0; P=0.000) and sheep (χ2=3.8; P=0.040), and body condition in cattle (χ2=7.7; P=0.021) were 

found to be significantly associated with the prevalence of mange mite infestation. The present study revealed that 

widespread occurrence of ectoparasites in cattle and sheep in the study area, and the major ectoparasites identified were 

tick, lice and mange mite, thus, improved management practice and well-coordinated control interventions are required.  
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1. Introduction 

Livestock serve as an important source of income for the 

agrarian community and are one of the Ethiopia’s major 

sources of foreign currency through exportation of skins 

and hides [1]. However, diseases have been the stumbling 

block against the full utilization of this resource for foreign 

currency through export of live animals, skin and hides 

[1,2]. Different causes of skin disease are accountable for 

considerable economic loss particularly to the skin and hide 

export due to various defects, 65% of which occur in the 

pre-slaughter slaves directly related mostly to skin disease 

causing often rejection because of poor quality [3-5]. 

Ectoparasites are ubiquitous, often highly damaging and 

in most cases cannot be permanently eradicated, as a result 

ectoparasitism represents a major obstacle to development 

and utilization of animal resource [6,7], and causes huge 

livestock production losses [8-11). Ectoparasites in 

ruminants cause serious economic loss to small holder 

farmers and the tanning industry through mortality of 

animals, decreased production, down grading and rejection 

of skin and hide [12-16]. Moreover, they are the most 

important vectors of protozoan, bacterial, viral and 

rickettsial diseases [17]. Ectoparasitic diseases such as 

sarcoptic and psoroptic mange, tick and lice infestation 

have frequently been reported in Ethiopia [5,18-20] and 

these are among the threats that resulting in serious 

economic loss to the tanning industry and the country as a 

whole [21]. 
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However, in this study area identification and 

distribution of ectoparasites in cattle and sheep has not 

been yet conducted despite the information regarding the 

ectoparasites is helpful in deploying integrated approaches 

and or alternative control methods. Therefore, the aim of 

this study was to, determine the distribution and identify 

the major ectoparasites prevailing in the area. 

2. Materials and Methods 

2.1. Study Area and Animals 

The study was conducted in and around Bishoftu town, 

central Ethiopia.  It is located 45 km south east of Addis 

Ababa. It lies 9
0
 N latitude and 40

0
E longitude at an altitude 

of 1950m above sea level. The rainfall is bimodal. It 

receives an annual rainfall of 1151.6mm of which 84% is 

received during the long rainy season covering June to 

September and the remaining in the short rainy season 

extending from March to May. The mean maximum and 

minimum temperature of the area is 34.7
o
C and 8.5

o
C 

respectively, and mean relative humidity is 61.3% [22]. The 

study animals used in this study were diseased (any disease) 

cattle and sheep admitted to the school of veterinary 

medicine clinic, Addis Ababa University, Bishoftu, Ethiopia. 

2.2. Study Design 

A cross-sectional study was conducted from October, 

2010 to May, 2011 on 384 cattle and sheep to identify the 

major ectoparasites (to genus level) prevailing in the study 

area and to determine their prevalence. 

2.3. Sampling Method and Sample Size Determination 

Animals presented to the School of Veterinary Medicine 

clinic for any disease were subjected to detail examination 

for the presence of ectoparasites. Animals those admitted to 

the clinic were selected using a simple random sampling 

method, and the sample size required was obtained using 

the formula given by Thrusfield [23]. The age of the 

animals was estimated using the definition described by 

Aiello and Mays [24]. Animals were divided into two 

groups, namely young (≤ 1 year old) and adult animals (>1 

year old). Body condition score was made by the scoring 

system described by Nicholson and Butterworth [25] and 

Gatenby [26] in cattle and sheep, respectively. As previous 

study has not been conducted on ectoparasites in the study 

area, the expected prevalence was assumed to be 50%. 

Therefore, the sample size calculated at 50% prevalence 

rate with a desired precision of 5% and 95% confidence 

interval. 

2.4. Collection and Identification of Ectoparasites 

After the animal was restrained physically, clinical 

examination for ectoparasites was performed by visual 

inspection and palpation of skin for parasites and/or lesions 

on all parts of the animal. Ectoparasites encountered either 

on the skin surface or attached to the hair were sampled and 

were collected in 70% ethanol alcohol labeled with serial 

numbers while other data such as age, sex of animals and 

production system were written on special field registration 

format prepared for this study. Skin scrapping from 

suspected cases of mange were collected and preserved in 

10% formalin. After addition of 10% KOH to the specimen, 

mites may be released from scabs and crusts before 

examination following the procedure indicated by Soulsby 

[27]. The collected ectoparasites were identified to genus 

level at the parasitology laboratory of the School of 

Veterinary Medicine, Addis Ababa University under 

stereomicroscope as per the procedure recommended by 

Urquhart et al. [28]. 

2.5. Data Analysis 

The collected data were entered into Microsoft Excel 

data sheets and analyzed using STATA 11 statistical 

software (STATA Corporation, College Station, TX). The 

prevalence was calculated by dividing the proportion of 

animals found infested by the total number of animals 

inspected for external parasite multiplied by 100. The 

association between the effects of different risk factors and 

prevalence was analyzed using the Pearson chi-square (χ2) 

test. The odds ratio (OR) was calculated to assess the 

strength of association of different risk factors with the 

prevalence of ectoparasites. A statistically significant 

association between variables was said to exist if the 

calculated P-value was <0.05 and the 95% confidence 

interval (CI) for OR doesn’t include 1. 

3. Results 

3.1. Overall Prevalence of Ectoparasites 

 

Figure 1. Identified genera of ectoparasites in cattle and sheep examined 

in and around Bishoftu town, Ethiopia 

Overall eight genera of ectoparasites (Figure 1) 

belonging to ticks, lice and mange mites were found 

infesting cattle and sheep in the study area. The major 

identified genera of ticks were Boophilus, Amblyomma, 

Rhepicephalus and Hyalomma. Damalina and Linognathus, 

Demodex and Psoroptes were responsible for pediculosis 

and mange mite infestations, respectively. Out of 202 cattle 
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examined for ectoparasites, 95 were found to be infested 

with one or more ectoparasites with the overall prevalence 

of 47.0% (95% CI: 40.1-53.9), and of the 182 examined 

sheep, 73 were harbored one or more ectoparasites with the 

overall prevalence of 40.1% (95% CI: 32.9- 47.3). 

3.2. Prevalence and Risk Factors of Tick Infestation  

Of the 384 examined animals, 120 (31.3%) (95% CI: 

26.6-35.9) were harbored one or more tick genera. Of the 

202 cattle and 182 sheep examined, 71 (35.2%) and 49 

(26.9%) were infested with one or more genera of ticks, 

respectively. Female animals were two times at risk to be 

infested with ticks than males in cattle (OR=2.16; 95% CI: 

1.1-4.2) and sheep (OR=2.2; 95% CI: 1.1-4.4). Moreover, 

cattle and sheep managed under extensive production 

system were 12 (OR=12.1; 95% CI: 4.2-35.2) and 6 

(OR=6.1; 95% CI: 1.8-20.9) times at risk to be infested 

with ticks than that of cattle and sheep kept under intensive 

type of production, respectively (Table 1). 

Table 1. Association and univariate analysis of different risk factors with tick infestation in cattle and sheep examined in and around Bishoftu town, 

Ethiopia 

Variable 

Species 

Bovine (n=202) Ovine (n=182) 

Total Positive (%) χ2 (P-value) OR(95% CI) Total Positive (%) χ2 (P-value) OR(95% CI) 

Sex   5.4(0.020)    5.5 (0.019)  

Male 153 47(30.7)  1 89 18 (20.2)  1 

Female 49 24(48.9)  2.2(1.1-4.2) 93 31 (33.3)  2.2 (1.1-4.4) 

Age   0.007 (0.93)    2.8(0.092)  

Young 42 15 (35.7)  1 46 8(17.4)  1 

Adult 160 56 (35.0)  0.9(0.5-2.0) 136 41(30.15)  2.1(0.8-4.8) 

Body condition   1.1(0.58)    1.15(0.28)  

Good 84 29(34.5)  1 101 24(23.8)  1 

Medium 80 26(32.5)  0.9(0.5-1.8) - -  - 

Poor 38 16(35.1)  1.4(0.6-3.0) 81 25(30.9)  0.7(0.4-1.4) 

Breed   1.2 (0.27)      

Local 170 57(33.5)  1 - - - - 

Cross 32 14(43.7)  1.5(0.7-3.3) - - - - 

Production system   29.4(0.000)    10.3(0.001)  

Intensive 59 4 (6.8)  1 41 3(7.3)  1 

Extensive 143 67(46.8)  12.1(4.2-35.2) 141 46(32.6)  6.1 (1.8-20.9) 

3.3. Prevalence and Risk Factors of Pediculosis 

Table 2. Association and univariate analysis of different risk factors with prevalence of pediculosis in cattle and sheep examined at Bishoftu town, 

Ethiopia 

Variable 

Species 

Bovine (n=202) Ovine (n=182) 

Total Positive (%) χ2 (P-value) OR(95% CI) Total Positive (%) χ2 (P-value) OR(95% CI) 

Sex   19.3(0.000)    0.6(0.434)  

Male 153 6(3.9)  1 89 13 (14.6)  1 

Female 49 12(24.5)  7.9(2.8-22.6) 93 10 (10.7)  0.70(0.3-1.7) 

Age   0.03 (0.876)    0.4(0.542)  

Young 42 4(9.5)  1 46 7(15.2)  1 

Adult 160 14(8.8)  0.9 (0.3-2.9) 136 16(11.8)  0.7 (0.3-1.9) 

Body condition   2.3(0.317)    0.1(0.732)  

Good 84 9(10.7)  1 101 12(11.9)  1 

Medium 80 8(10.0)  0.9(0.3-2.5) - -  - 

Poor 38 1(2.6)  0.2(0.02-1.8) 81 11(13.6)  0.9(0.4-2.1) 

Breed   4.6 (0.033)      

Local 170 12(7.1)  1 - - - - 

Cross 32 6(18.7)  3.0(1.1-8.8) - - - - 

Production system   5.5(0.020)    6.4(0.040)  

Intensive 59 2(3.4)  1 41 3(7.3)  1 

Extensive 143 16(11.2)  3.6(1.8-8.1) 141 20(14.2)  2.1(1.6-4.4) 

 

Of the 384 examined animals, 41 were found infested 

with one or more lice with the prevalence of 11.0% (95% 

CI: 2.7-17.3). The prevalence of pediculosis was 8.9% and 

12.6% in bovine and ovine, respectively. The prevalence of 

pediculosis in cattle was significantly varied among sex 

(χ2=19.3; P=0.000) and breed (χ2=4.5; P=0.033), thus 

female (OR=7.9; 95% CI: 2.8-22.6) and cross breed 

(OR=3.0; 95% CI: 1.1-8.8) cattle were more at risk than 

male and indigenous local cattle breeds for pediculosis, 

respectively (Table 2).  Moreover, production system was 

also found significantly associated with the prevalence of 

pediculosis in cattle (χ2=5.5; P=0.020) and sheep (χ2=6.6; 
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P=0.04); therefore, cattle (OR=3.6; 95% CI: 1.8-8.1) and 

sheep (OR=2.1: 95% CI: 1.6-4.4) managed under extensive 

management system were being more at risk to be infested 

with lice than cattle and sheep managed under intensive 

management (Table 2). 

3.4. Prevalence and Risk Factors of Mange Mite 

Infestation 

Of the 384 examined animals for ectoparasites, 17 were 

infested with mange mites with a prevalence of 4.4% (95% 

CI: 1.72- 7.9). The prevalence of demodicosis and 

psoroptic mange in cattle was 6.6% and 0.6%, respectively. 

However, the only mange mite species encountered in 

sheep was Psoroptes with prevalence rate of 2.2%. As 

shown in table 3, age in cattle (χ2=14.0; P=0.000) and in 

sheep (χ2=3.8; P=0.040) and body condition in cattle 

(χ2=7.7; P=0.021) were found statistically significant with 

the prevalence of mange mite infestation. Therefore, young 

cattle (OR=7.3; 95% CI: 2.2-23.7) and sheep (OR= 4.7; 95% 

CI: 1.7-8.9) were more susceptible to mange mite 

infestation than adult cattle and sheep, respectively. 

Similarly, poor body conditioned cattle were found 4 times 

(OR= 4.0; 95% CI: 1.3-12.5) more likely to be infested 

with mange mite than good body conditioned cattle. 

Table 3. Association and univariate analysis of different risk factors with prevalence of mange mite infestation in cattle and sheep examined at Bishoftu 

town, Ethiopia 

Variable 

Species 

Bovine (n=202) Ovine (n=182) 

Total Positive (%) χ2 (P-value) OR(95% CI) Total Positive (%) χ2 (P-value) OR(95% CI) 

Sex   0.3(0.571)    0.2(0.686)  

Male 153 9(5.9)  1 89 2 (2.3)  1 

Female 49 4(8.2)  1.4(0.4- 4.8) 93 3(3.2)  1.45(0.2-8.9) 

Age   14.0(0.000)    3.8(0.040)  

Young 42 8(19.1)  7.3(2.2-23.7) 46 3(6.5)  4.7(1.7-8.9) 

Adult 160 5(3.1)  1 136 2(1.5)  1 

Body condition   7.7(0.021)    2.6(0.105)  

Good 84 0(0.0)  1 101 1(0.1)  1 

Medium 80 3(3.8)  1.2 (0.2-1.8) - -  - 

Poor 38 10(26.3)  4 (1.3-12.5) 81 4(4.9)  0.2(0.02-1.7) 

Breed   2.3 (0.128)      

Local 170 9(5.3)  1 - - - - 

Cross 32 4(12.5)  2.6(0.7-8.8) - - - - 

Production system   0. 3(0.615)    0. 9(0.343)  

Intensive 59 3(5.1)  1 41 2(4.9)  1 

Extensive 143 10(7.0)  1.4(0.4-5.3) 141 3(2.1)  0.4(0.1-2.6) 

 

4. Discussion 

The present study revealed that skin diseases caused by 

ectoparasites were common in and around Bishoftu town in 

cattle and sheep. The overall prevalence of ectoparasites in 

cattle was 47.0%, which was slightly higher than the findings 

reported by other authors from different regions of Ethiopia: 

40.2% [19], 15.41% [18] and 27.3% [7]. However, this result 

was lower than the prevalences, 73.3%, 65.5% and 64.07% 

reported by Tadesse et al. [29] from Ethiopia, and Islam et al. 

[30] and Rony et al. [31] from Bangladesh, respectively. 
On the other hand, in the present study, 40.1% sheep 

were infested with one or more ectoparasites, which was 

comparable with the reports of Zeryehun and Atomsa [32], 

and Amare, et al. [33] who reported 43.9% and 44.9% in 

sheep respectively. However, the present result was lower 

than the prevalence reported by different authors from other 

regions of Ethiopia: 55.7% [34], 81.5% [20], 99.38% [35], 

51.7 % [13] and 78.4% [15]. Variation in geographical 

locations, climatic conditions, and management practices in 

the different study areas might have contributed for the 

disparity in prevalence. 

In the present study, the identified genera of ticks in 

cattle and sheep were Boophilus, Amblyomma, 

Rhepicephalus and Hyalomma. Of these, higher proportion 

of Amblyomma (67.6%) and Boophilus (32.4%) were 

observed in cattle. Similarly, higher proportion of 

Amblyomma (48.98%) and Rhipicephalus (46.97%) were 

identified in sheep. Moreover, two genera of lice; 

Linognathus and Damalina were identified in cattle and 

sheep, and also Demodex (in both cattle and sheep) and 

Psoroptes (in sheep only) were the identified genera of 

mites in the study area. Similar genera of ticks, lice and 

mites were identified in different location of the country by 

different authors [18, 32,34,36,37]. 

In this study, ticks were found to be the most prevalent 

ectoparasites in cattle with a prevalence of 35.2%. This 

finding was in a general agreement with the reports of 

Yacob et al. [18,19] and Onu et al. [7] who reported higher 

prevalence of tick infestation than other ectoparasites from 

different regions of the country. Moreover, ticks were the 

most prevalent ectoparasites in sheep of the study area 

which is consistent with the previous findings [13,34,37]. 

In contrast to the present study, higher prevalence of lice 

infestation was recorded in sheep in different parts of the 

country [15,18,19, 32, 33]. These variations could arise 

from the management and ectoparasite control practices 

differences in the different study areas. 

In this study, it was observed that the prevalence of tick 
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and lice infestation in both cattle and sheep was higher in 

extensive production system than intensive production. It is 

similar to the findings of Rony et al. [31] and Abebe et al. 

[13] who reported the highest ectoparasitic infestation in 

extensive farming system. Moreover, the higher tick 

infestation in female cattle of the present study was in line 

with the report of Rony et al. [31]. Studies have indicated 

that the occurrence and spread of skin diseases have been 

shown to correlate with host factors, poor management, 

climatic factors, feed scarcity and inadequate veterinary 

services [18,19, 32,34,36]. 

5. Conclusion 

The present study revealed that widespread occurrence 

of ectoparasites in cattle and sheep in the study area, and 

the major ectoparasites identified were tick, lice and mange 

mite, thus, improved management practice and well-

coordinated control interventions are required.  
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