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Abstract 

A Cross sectional study was conducted from November 2015 to April 2016 in and around Batu town to estimate 

the prevalence of strongyle infection and assess associated risk factors in the study area in donkeys and horses. A 

total of 384 animals were randomly selected from four different peasant associations in the study area and 

examined during the study period. Coprological examination for the detection of strongyle eggs was performed 

using floatation technique. The overall prevalence of strongyle parasites was 46.1% (177 from 384) with 44.5% 

in donkeys and 48.2% in horses. The study has also showed variation in prevalence of strongyle parasites among 

different body condition scores and between dewormed and non dewormed, higher prevalence was recorded in 

poor body condition (59.26%) and Non-dewormed (57.77%) respectively. In relation to selected Peasant 

association the prevalence were found 41.14%, 60.94%, 42.19% and 50% for Batu town, Bochessa, kontola and 

Germama respectively. The risk factors, peasant association, Age, Body condition, Feed, and Deworming Status 

were significantly associated with the occurrence of strongyle parasites (p<0.05). In conclusion the current study 

revealed that stronglosis was found to be the major problem in the study area; hence Strategic deworming and 

minimizing overworking and extensive open grazing should be implemented to reduce pasture contamination. 
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INTRODUCTION 

Currently there are about 112.5 million domestic equidae in the world of which 44.3 million donkeys, 58.5 million 

horses and the remaining are mules (FAO, 2013).The number of equines in Africa is in the range of 17.6 million 

comprising 11.6 million donkeys, 2.3 million mules and 3.7 million horses (Belay, 2006).  In Ethiopia there are 

about 6.75 million donkeys being the second largest donkey population in the world next to China, 0.35 million 

mules and 1.91 million horses (CSA, 2013).  

Equines play an important role in socio-economic development by providing drought power. Equids 

(donkeys, mules and horses) play an important role as working animals in many parts of the world, employed for 

packing, riding, carting and ploughing.Equine power is vital for both rural and urban transport system which is 

cheap and provides the best alternatives in places where the road network is insufficiently developed, the terrain 

is rugged and mountainous and in the cities where narrow streets prevent easy delivery of merchandise (Getachew 

et al., 2008). Equines as a means of transport for men and materials provide live hood to a number of rural and 

semi urban population of the world. They have a prominent position in agricultural systems of many developing 

countries. It is suggested that donkey can play a great role in the frame works of food security and social equity of 

high food in secure countries.  In  areas  away  from  roads,  many  people  use mules  and  donkeys  to  transport  

food  and  other  supplies to villages (Yoseph, et al,2008).Horses involved in pulling carts often work continuously 

for 6 to 7 hours/day, carrying 3 to 4 persons in a single trip. They are provided with grasses during the night and 

allowed to graze on pasture town fringe during the day and some horse owner provides only the grain or mixed. 

Donkeys often are involved in more multipurpose activities than horses. They transport goods to and from markets, 

farms, and shops, traveling long distances. They also pull carts carrying heavy loads 3 to 4 times their body weight. 

They work from 4 to 12 hours/day, depending on the season and type of work. 

Equids are hosts to a great number of gastrointestinal parasite species, of which nematodes of the family 

Strongylidae, commonly called Strongyle nematodes or Strongyles, are the most important. These parasites are 

ubiquitous and live as adults in the large intestine of equids. Strongyle nematodes of equids (horse, donkey and 

zebra) are classified into the subfamilies Strongylinae and Cyathostominae, sometimes categorized as large and 

small Strongyles respectively. Among the helminthes, large Strongyles are most devastating parasites of equines 

(Urquhart, 1996). Infections caused by strongyles constitute a severe impediment to successful equine 

management    due to debility and death of animals, particularly when heavy burdens are involved. Even light 

infections can affect the development and the performance of equines. The damage caused by large strongyles 

(Subfamily: Strongylinae) is well known. The adult worms produce lesions in the gut wall as they feed and larvae 

make destructive migrations in various tissues of the animal body . Strongylus vulgaris (S.vulgaris) stands out as 

being particularly dangerous because the larvae develop in the mesenteric arterial system causing arthritis and 

thrombosis with serious consequences (Ogburne and Duncan, 1985). Patterns of transmission vary greatly with 

climate and management therefore no worming program is universally applied (Dunsmore and Jusue, 
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1985) .Whatever these parasites are one of the diseases affecting equine, previous study on equine strongylosis 

(Horses and Donkeys) in and around Batu town was not reported.Therefore the primary objectives of this study 

were: To estimate the prevalence of strongyles parasites in Horses and Donkeys in and around Batu Town and 

assess the associated risk factors 

 

MATERIALS AND METHODS 

Description of Study Area 

A cross sectional study was conducted from November, 2015 to April, 2016 in and around Batu town, Eastshoa, 

Oromia regional State, Ethiopia. Batu is a town and separate woreda(administrative structure) which is in Adami 

Tulu Jiddokombolcha districts (ATJK) in central Ethiopia. It is located on the road connecting Addis Ababa to 

Hawassa at latitude and longitude of 7o56‟N and 38o43‟E and it is about 163km away from Addis Ababa in 

southeast direction.  The altitude of Batu varies from about 1500m to 1670m above mean sea level. It receives 

mean annual rainfall of 760to 1000 mm. The average annual temperature ranges from 22 to 28ºC and relative 

humidity of 60% .The agro-ecological zone of the area is semi-arid and sub-humid in which 90% of the area is 

lowland while the remaining 10% is intermediate (Kebede, 2010). Batu has a total area of about 8000hactares, 

which has been subdivided into four urban kebele (least administrative structure) administrations).  The 2007 

national census reported a total population for Batu of 43,660, of whom 22,956 were men and 20,704 were women. 

According to ATARDO, 2015/2016 report there are 163520 heads of Cattle,27021 heads of Sheep,82230 heads of  

Goats,31212 heads of donkeys,5380 heads of horse,1305 heads of mule and 114571heads of Poultryin Adami Tulu 

Jiddokombolcha districts and the equine population of Batu and its surroundings are estimated to be 4680 (2670 

donkeys and 2010 horses). 

 

Study population 

The study populations were indigenous breeds of Horse and Donkeys managed under the traditional husbandry 

system and animals kept mainly for traction, transport and cart pulling in which samples taken from four different 

Peasant association (Batu town,Bochessa,Kontola and Germama).  

 

Study Design and Sampling Technique 

A cross-sectional study was carried out to determine the prevalence of strongyle parasites in horses’ and donkeys. 

Purposive and systematic random sampling techniques were the sampling strategies used to collate all the 

necessary data from Batu town and the surrounding areas of the study animals. The Sample size required for the 

study was determined using the formula given by Thrusfield (2005) since there was no previous works. To 

calculate the sample size, 95% Confidence level, 50% expected prevalence and 5 % of desired absolute precision 

(d=0.05) was used. 

n= (1.96)2pexp (1-pexp)            =    (1.96)20.5 (1-0.5)  

                    d2                                       (0.05)2 

                                                                 =384 

Where, n = required sample size, pexp = expected prevalence, d2= desired absolute precision at 95% Confidence 

level. According to the above formula 384 animals were sampled.   

 

Study Methodology 

Details about Species, Sex, Age, Body condition, Type of feed and history of deworming or Non-deworming of 

the study animals were gathered appropriately. Animals examined were also grouped in to three age groups as 

young (<4 years), adult (4-9 years), Old (>9years)  by dentition according to the modified method described 

by(Crane, 1997) .The body conditions was scored following the guideline set by Svendsen (1997.) as poor, medium 

and good. 

 

Sample collection and Examination 

Fresh fecal sample were collected randomly from horses and donkeys from selected sites in and around Batu town. 

The samples were collected from the rectum using disposable plastic gloves and during defecation when 

circumstance allow and placed in into universal bottles. Each sample was labeled with necessary information and 

immediately transported to ATARC Animal health Laboratory. Samples were kept in refrigerator at 4°C when 

immediate processing was not possible. But, it was processed within 48 hours. Some samples were held 

using10%formalin. Parasitological examination was done by qualitative flotation techniques (Souls by, 1992.) 

following the standard procedures for nematode parasites and examined microscopically (10× and 40×). 

Identification of the eggs was made based on the basis of their morphology (Urquhart et al, 2003) 

 

Data Management and Analysis 

The collected data was coded and entered in to the computer Microsoft excels and then Statistical analyses were 
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performed using SPSS version 20. Descriptive statistics was used to calculate prevalence; dividing the number of 

positive animals by the total number of animals and Logistic regression to measure association between prevalence 

of the parasites, Species, body condition, age, sex, feed and history of deworming category of animals. In all the 

analyses, confidence levels at 95% were calculated and a p-value is less than 0.05 was used for statistical 

significance association between variables and Odds Ratios was used to see the strength and direction of the 

association. 

 

RESULTS 
Out of 384 animals, horses (n=164) and donkeys (n=220) examined 177were found to be infected with strongyle 

parasites. The overall prevalence of strongyle infection for both species in the present study was 46.1 % (95% CI, 

0.41- 0.51). 

Table 3: Over all prevalence of Strongyle infection in Donkeys and Horses. 

Species  Number examined  Number positive   prevalence  95%CI[lower-upper]    P-value 

Donkeys          220                        98                       44.5%              [0.38-0.511]          0.481 

Horses            164                         79                        48.2%             [0.405-0.558] 

Total               384                        177                       46.1%             [0.41-0.51] 

Out of animals sampled, (n=276) were males while about (n=108) of them were females. Having respective 

prevalence of 134(48.55%) and 433(9.81%) in male and female (Table 4) with no statistical difference between 

the two sexes (p=0.123). 

The prevalence of stronglye infection was 62.86%, 41.42% and 37.23% in young, adult and old 

respectively (Table 4) with statistically significant variation among age groups (P=0.000). the prevalence of 

strongle parasite were 59.26%, 43.17% and 30.6% in poor, medium and good body condition scores, respectively 

with statistically significant difference among the different body condition scores (P=0.000). (Table 4). Out of 384 

horse and donkeys sampled, 247, 73 and 64 were fed pasture, grain and mixed respectively. The Coprological 

prevalence among feed were 53.44%, 32.88% and 32.81% for pasture, grain and mixed respectively (Table 4) with 

statistically significant difference among the feed (P=0.001).  

Prevalence of strongyle parasite infection was found to be  24.06% and 57.77% in dewormed and non-

dewormed species, respectively and it’s statistically significant (P=0.000). Thus, almost prevalence of strongle 

parasite was higher in non-dewormed animals. (Table 4). 

Table 4: Prevalence of Strongyle infection regarding to associated risk factors 
Risk factors  Number examined Number positive prevalence OR 95%CI[lower-

upper] 

P-value 

Species        

Donkeys  220 98 44.5% 0.935 [0.574-1.565]      0.481 
Horses  164 79 48.2%  Ref      -  

       

Sex        
Male  276 134 48.55% 1.463 [0.866-2.473]      0.123 

Female  108  43 39.81% Ref      -  

Age            0.000 

Young 105 66 62.86% 2.848 [1.64-4.95]  
Adult  169 70 41.42% 1.19 [0.727-1.95]  

Old  110 41 37.23% Ref    -  

BCS           0.000 
Poor  108 64 59.26% 3.29 [1.61-6.760]  

Medium  227 98 43.17% 1.72 [0.888-3.33]  

Good  49 15 30.61%  Ref   

       

Feed           0.001 

Pasture  247 132 53.44% 2.35 [1.31-4.19]  
Grain  73 24 32.88% 0.926 [0.41-2.09]  

Mixed  64 21 32.81%  Ref     -  

Deworming status       

NDW  251 145  57.77%  Ref    -      0.000 
DW 133 32  24.06% 0.268 [0.17-0.61]  

       

PAs           0.042 
Batu town 192 79 41.14% 0.69 [0.396-1.234]  

Bochessa 64 39 60.94% 1.56 [0.773-3.15]  

Kontola 64 27 42.19% 0.729 [0.363-1.47]  
Germama 64 32 50% Ref -  

Total                               384                                 177                               46.1% [0.41-0.51] 

Ref =Reference      DW=Dewormed     NDW=Non-dewormed 
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DISCUSSION 
In the current study, an overall of 46.1% prevalence of strongyle parasites with 44.55 % in donkeys and 48.17% 

in horses were found. The overall prevalence of current study is in line of agreement with works of Ashenafi et al 

(2015) who reported 47.4% in horse and donkey in and around Kombolcha town and that of Pandey (1990) with 

a prevalence of 48%. The 44.55% prevalence of Strongyles in donkeys and 48.2% in horses of the current study 

is higher than the result of Disassa, et al (2013) who reported, 5.82% and 4.92% in donkeys and horses in and 

around Dangila town. The low prevalence in and around dangile town may due to be the fact that the deworming 

program by Bahirdar donkey sunchery at the beginning and end of rainy season in the study area (Disassa et al., 

2013). The current report is less than the reports of Getachew et al (2010) from east shoa and Adaa, Akaki and 

Bost of Eastshoa that revealed 100% and 99% in donkeys and in horses and Hassan et al.(2004) in Sudan reported 

a higher prevalence of 99.15%. The report also lower than that of Feseha et al (1999) with a prevalence of 100% 

in donkeys and Tola.,et al (2013) in and around Gondar,Tesfu,et al (2014) in and around Hawassa town and 

Alemayehu and Etaferahu (2013) in south wollo zone who they reported  87.81%,76%,70.8%, in donkeys and 

66.67%,64.9%,58.5% in horses respectively.  

The prevalence of Strongyle eggs in horses was 48.17% in the current study which is in close agreement 

with 58.50% report of Saeed et al (2010) and that of Melkamu (2012) who reported 47.7% and higher as compared 

to the results of Samuel and Shiret (2010) who reported 27% in horses in and around Mekelle and that of Ashenafi 

et al (2015) who reported 36.8% in and around kombolcha. The current result is lower than work of Fikru et al 

(2005) who reported 91%. The lower prevalence in the present study could be due to some of the sampled horses 

of  current study were  less exposed to contamination area and in some cases totally restricted from contaminated 

pasture and dewormed regularly. In my study, strongyle infection is slightly higher in horses than in donkeys but 

no statistical significant difference was observed within two species (p>0.05).This insignificance agrees with that 

of Alemayehu and Etaferahu (2013).  

Age was considered as a risk factor and higher prevalence (62.86%) observed in young animals while 

41.42% and 37.23% prevalence observed in adult and old age groups respectively. This result in disagreement 

with works of sultan et al (2013) who reported 25.7%, 61% and 13.2% in young, adults and olds respectively. The 

difference prevalence among the different age groups was statistically significant in the current study (P<0.05). 

This is in harmony with Ashenafi et al (2015).But insignificant according to Alemayehu and Etaferahu (2013), 

Tesfu et al(2014) and Saeed(2010). The percentage prevalence of Strongyle parasite was higher in younger ages. 

Higher infection rates and more severe infections indicate a low immunity in younger population (Soulsby, 1992). 

Body condition scores was found to be a major risk factor (P <0.05) in the prevalence of strongyle parasite 

infection. The prevalence according to body condition was 59.26%, 43.17%, and 30.6% in poor, medium and good 

body condition scores, respectively. This prevalence lower the findings of Tesfu et al (2014) that was reported 

72.5%, 71.6%, and 70.7% in poor, medium and good body condition scores, respectively. Body condition score 

was significantly associated with the prevalence of the strongyle parasite and this agrees with the findings of FAO 

(1996.) Francisco et al.  (2009)  and Khallaayoune. (1991).This significant association might indicate that 

strongyle parasite is one of the factors for poor body condition score of the horses and donkeys. On top of this, the 

difference might indicate that the poor body condition animals are at high chance of acquiring the parasite as 

compared to the medium and good body condition animals because of the poor immunity due loss of body weight. 

The feed of animals was found as a major factor for the variation (P=<0.05) in the prevalence of strongly 

parasite infection. The prevalence of 53.44%, 32.88% and 32.81% on pasture, grain and mixed was recorded, 

respectively. This result was lower than the works of Mezgebu et al (2013) who reported 97.14%, 80.43% and 

83.33% in pasture, mixed and grain feeding respectively in and around Gondar town. The might be due to different 

climatic condition and seasonality of study. 

History of deworming of the animals was found as a major risk factors for statistical variation (P<0.05) 

in the prevalence of the strongyle parasite. Higher prevalence was recorded in non-dewormed animals and lower 

prevalence in dewormed. The reason why dewormed equines infected might be either due to the anthelmintic used 

in the area for the treatment only temporarily suppress egg production of the adult worms or parasite may become 

resistant to anthelmintic used.  It may also be related to the poor quality of anthelmintic used in the country. In 

contrast, 42.23% of non- dewormed animals were not infected by strongyle parasites; this might be due to 

development of acquired immunity from previous exposure (Blood et al., 1997; Urquhart et al., 1996) or it due to 

non-exposure to the infective stages of the parasites. Similarly, at the time of examination, the adult parasite might 

not shed eggs because either it is in the prepatent period which lasts about 5–7 months (Nielsen et al 2011) or 

larvae may become arrested (hypobiotic) for up to 5 months when there is unfavorable condition. 

Different prevalence of strongyle parasite were found among the animals from different selected peasant 

association for study namely Batu ,(41.14%),Bochessa(60.94%),Kontola (42.19%) and Germama (50%).The 

relative high prevalence in bochessa was due to high humidity as a result of it is nearest to Lake Ziway (‘Hara 

Dambel’) and also presence of  large Communal grazing land. 
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CONCLUSION  

In present study high prevalence of equine Strongylosis was obtained when compared with prevalence reported 

by different researchers at different areas. Based on the results of the present study, the prevalence of equine 

stronyle was highest in young animals than the adult and old ones. In addition to this, higher infection rate was 

recorded in equines (horses and donkeys) with poor body conditions than in medium and good body animals it 

might be due to inadequate development of the immune system in young animals.The prevalence of infection rate 

was found higher in animals in non dewormed animals than in dewormed ones. The prevalence of infection rate 

was also found higher in animals feed on pasture than grain and mixed. More-over, as compared to other literature 

reports, body condition, age, deworming status, feed and origin of the animals were found to be the important risk 

factors associated with equine Strongylosis infection. Whereas, sex and species of the animals had no association 

with equine Strongylosis infestation in study animals. Owing to the huge equines population in the study area, 

considerable contamination to the communal pasture grazing system could be the other factor which favors the 

survival of the parasite. The findings of this study indicate that strategic deworming and rotational grazing 

programs are important. 
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