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Abstract: A cross sectional study using coprological examination technique was conducted in Hulet Ejjue
Enesie district of East Gojjam Zone, Northwest Ethiopia from September 2018 to June 2019 to determine the
prevalence of Dictyocaulus arnfieldi and assess associated risk factors with lungworm infection in equines.
A total of 384 fecal samples were randomly collected directly from the rectum of individual animals.
Parasitological investigation was performed using Baermann technique. Data were analyzed using Stata
version12.0 software programs. Accordingly, the overall prevalence of D. arnfieldi was (33.3%) with infection
rates of 23%, 66.6% and 36.3% in horses, donkeys and mules, respectively. In this study animals with poor
body conditions were found to be highly infected (78%) compared to medium (37.8%) and good body
conditions (26.8%) with significant difference (p < 0.05). The odd of lungworm infection was 8.3 times higher
among horse and 4.1 times mule than those donkeys. The chance of lungworm infection in the current study
was 7.6 and 0.4 times higher among equines with poor and medium respectively than those with good body
condition animals. Similarly the odd of lung worm infection at Hibre Selam and Ayen Birhan had 1and 0.2 time’s
higher level of infection than those Beza Bizuhan Peasant Associations respectively. The study suggests that
equine in the study area was highly affected by lungworm infection. Therefore, awareness should be created
to the owners regarding the management system of equine and in addition to this a well-coordinated control
intervention (i.e., strategic deworming should be implemented using broad spectrum anthelmintic drugs in the
study setting) was recommended.
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INTRODUCTION damage depending on the number present, nutritional and

Ethiopia possess the largest livestock population in been  reported  to  cause respiratory problem in equines
Africa with an estimated population of 8.44 million [4, 5]. Of these Dictyocaulus species has been reported to
donkey, 1.21 million camels, 59.5 million cattle, 2.16 million be the major cause due to the fact that the equine is
horse, 30.7 million sheep, 30.2 million goats and 0.4 million natural reservoir of the parasite and the parasite being
mules [1] . Donkeys, mules and horses play an important ubiquitous in nature [4, 6, 7]. The genus Dictyocaulus is
role as working animals in many parts of the world for live in the bronchi of cattle, sheep, horses, donkeys,
packing, riding, carting, ploughing and the same is true in mules  and  hinnies  and  has  been  found   throughout
Ethiopia especially in both rural and urban transport the  world.  This genus has three species; D. viviparous,
system. This is because of its cheapness and availability D. arnfieldi and D. filarial, of these D. arnfieldi affect
and so provides the best alternative transport means in equines [6, 8]. In horses its prevalence is difficult to
places where the road network is insufficiently developed establish since infection is rarely become patent, although
and the landscape is rugged and mountainous and in the it is frequently incriminated as the cause of chronic
cities where narrow streets prevent easy delivery of cars coughing and increase respiratory rate. However patent
[2]. Lung worm infections are one of the most common infection may develop in foals and these are not usually
factors that constrain the health and working performance associated with clinical sign [6]. Donkeys acquire
of donkeys worldwide. Lung worm various degrees of infection as foals and yearling and tend to remain

the immune status of equines [3]. Different parasite has
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infected, presumably through re-exposure all their lives. used for packing and transportation. The age of animals
Young animals suffer more as compared to the older was determined by using owners’ information and
animals [6, 9]. Patent infections usually establish during dentition. The donkeys were grouped into three age
the first season at grazing and in the absence of categories as young when the age is <2 years, adult when
anthelmintic therapy, the majority of animals the age is from 2-10 years and old when the age is beyond
subsequently remain infected throughout their live and 10 years as described by Alemu et al. [12]. The body
act as the source of infection for other [10]. In donkeys condition score (BCS) were subjectively estimated based
and horses adult parasites have been found in lungs on the guides published by Svendsen [13]. 
throughout the year. In Ethiopia 83% from six donkeys
were reported to have been infected with D. arnfieldi [2]. Sample Size Determination: Simple random sampling
In the study area there is mixed farming system and method was implemented for sampling of equine. The
equine play  essential  role  in  the  life  of  the farmer. sample size required for the study was determined using
They used for packing, carting, traditional sport, as the formula given by Thrusfield [14]. To calculate the
ambulance for transportation of people, transportation of sample size, 95% confidence level, 50% expected
goods and water. Despite the huge numbers of equine prevalence and 5% of desired absolute precision (d=0.05)
population and the increasing importance of equines, lung was used. n=1.962*Pexp (1-Pexp)/d2 Where n=require
worm are one of the most common factors that constrain sample size, Pexp=expected prevalence, CI=confidential
the health and working performance of equine in the Interval (95%), d=desired absolute precision (5%). There
study area. However there is no research done on equine was no previously documented equine lungworm
lung worm in Hulet Ejju Enesie District. Therefore this infection in study area. As stated above, confidence level
study was targeted to fill the information gap in the study chosen is 95% so that d= 5% and expected prevalence is
area with the following objectives. 50%. By substituting the value, the required sample size

To estimate the current prevalence of equine lung
worm infection in the study areas Study Design: A cross-sectional study design was used
To determine the risk factor associated with the to determine the prevalence of equine lung worm infection
occurrence of lung worm infection in the study area. 

MATERIALS AND METHODS Sample Collection: Faecal samples were collected directly

Study Area: The study was conducted from September arm length plastic gloves and labeled with the necessary
2018 to June 2019 in Hulet Ejjue Enessie district East information appropriately. The samples were transported
Gojjam Zone, northwest Ethiopia. The areas were selected to Hulet Ejjue Enesie district animal health laboratory
purposively by considering the importance of lung worm clinic for examination. Fecal samples were processed on
infection in equine. Hulet Ejjue Enessie is located in the the day of collection and fecal examination was performed
East latitude and longitude of 11°15'(11.25°) north using modified Baermann technique for the detection of
37°45'(37.75°) east. With an elevation vary from 1200 to Dictyocaulus arnfieldi first stage larvae (L1) following
3500m.a.s.l. The rainfall distribution varies from year to standard procedures stated by MARD [15]. 
year and across seasons. Accordingly the annual rainfall
distribution varies between 1150 mm to 1189 mm. The long Data Management and Analysis: The data collected from
rain season extends from June to September followed by the study areas were analyzed using STATA version12.0
a dry season October to February. The shorter rainy software programs. Overall prevalence was calculated by
season lasts from March to May. The daily temperature dividing the number of positive animals by the total
varies from 8°C to 30°C with the average temperature of number of animals examined and times 100. Chi-square
22°C. The equine populations of the area were found to be tests was applied to test the statistical association exists
24037.Out of these (6760) Horses, (8245) donkeys and among the risk factor such as age, sex , species, peasant
(9032) mules [11]. association and body condition scoring with the presence

Study Animals: All animals included in this study were to test the association of the risk factors with the disease
local breeds, kept under extensive management system prevalence.

was 384.

from the rectum with universal bottle of each equine using

of the parasite. A statistical significant P < 0.05 was used
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RESULTS AND DISCUSSION by Mukerem et al. [19] and Tolesa et al. [20]. Prevalence

The overall prevalence of lungworm infection in Highest prevalence was observed in horse 66.6 % than
equine observed in this study was 33.3%. The current donkey 23% and mule 36.3% with a significant difference
prevalence  observed  in  this  study  was  higher  than (p < 0.05). The relatively higher prevalence in horses
that reported by Getahun [16], Shiferaw [17] and Solomon might be attributed to the difference in the purpose of
et al. [18] a prevalence of 20% in Bale, 23.2% in Wonchi these animals which means that in the study area most of
and 13.80% in Jimma town respectively. A possible reason the horses are used for riding purpose only during the
for the higher prevalence of lungworm infection in the holy day and hence they pass most of their time grazing
study area  might  be  due to poor management systems on fields which increase chance of acquiring infection
of animals, shortage of anthelmintics, inadequate than donkeys and mules. The prevalence report in horse
veterinary service delivery, lack of awareness of the in the current study is disagree with report 38%
society about the control of lungworm and strategic prevalence of D. arnfieldi reported by Lyons et al. [21] in
deworming. This study is agreement with report of Kentucky in horses and 4.3% in horses of D. arnfieldi
Mukerem et al. [19] in Ambo district, oromia region, was reported by Shiferaw [17]. These differences in
Ethiopia. The prevalence of lungworm with regard to sex prevalence might be due to differences in deworming
was 32.1 % and 41.6 % in female and male animals activity,  agro  ecology,  management  practice favoring
respectively. It was higher in male animals than in the survival of the larvae of the parasite and
Females,  nevertheless it was not statistically significant environmental condition. The prevalence of lungworm in
(p > 0.05). This signifies sex seems have no impact on the age groups was 32.5% adult, 27.7% old and 38.2% young
infection rate and both male and females are equally animals. The difference in prevalence between age groups
susceptible and exposed to the disease. The absence of was not statically significant (p > 0.05). This might be all
significant   in  sex  related  differences  was  also reported age  groups  are  equally  exposing  to  the  infective larva.

of lungworm  infection  varied  based  on species.

Table 1: Prevalence of lungworm infection in equine with respect to different possible risk factors
Variable Categories Number Examined Number Positive Prevalence (%) P-value2

Sex Female 336 108 32.1
Male 48 20 41.6 1.7143 0.190

Species Donkey 156 36 23
horse 30 20 66.6
Mule 198 72 36.3 23.2028 <0.001

Age Young 68 26 38.2
Adult 298 97 32.5
Old 18 5 27.7 1.0675 0.586

Body condition Medium 37 14 37.8
Good 306 82 26.8
Poor 41 32 78 43.1104 <0.001

Peasant Association Beza Bizuhan 127 34 26.7
Ayen Birhan 129 25 19.4
Hibre Selam 128 69 53.9 38.1419 <0.001

Overall 384 128 33.3

Table 2: Multivariable logistic regression analysis of the risk factors with occurrence of lungworm infection in equine
Variable Categories OR Std. Err. P>|z| [95% Conf. Interval ]
Species Donkey

Horse 8.352202 7.916787 0.025 1.303089 53.53377
Mule 4.110632 3.434555 0.091 .7992903 21.14038

Body condition Good
Medium .4551816 .1827892 0.050 .2071877 1.000012
Poor 7.624641 4.127358 0.000 2.639055 22.02878

Peasant Association Beza Bizuhan
Ayen Birhan .2138429 .1761728 0.061 .0425441 1.074857
Hibre Selam 1.031647 .9191797 0.972 .1799391 5.914757
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Different levels of prevalence were observed in different association and body condition score of the animals were
body condition score. A prevalence of 78%, 37.8% and the major risk factors for lungworm infection in the study
26.8% were recorded in poor, medium and good body areas. The high prevalence of lungworm infection found
condition   scores   respectively.   Significant  difference in this study could be associated to lack of awareness
(p < 0.05) was observed among body condition of the about the transmission and control of lungworm infection
study animals. Animals with poor body conditions are as well as inadequate diagnosis, inappropriate dose and
more susceptible to lungworm infection than animals with extensive management systems.
good and medium body condition. The influence of Based on the above conclusion the following
peasant association on the prevalence of lungworm recommendations are forwarded: 
infection revealed that there was higher prevalence rate Awareness should be created to the owners
53.9% in Hibre Selam and lower prevalence rate in Ayen regarding the management system of equine.
Birhan 19.4% and Beza Bizuhan 26.7%. There was Veterinarians should be describing the drugs based
significant difference on the prevalence of lungworm on confirmatory diagnosis and appropriate dose. 
infection  based  on  peasant  association (p < 0.05). Further studies should be designed about economic
These differences in prevalence of peasant association loss, dynamics of the disease and anthelmintics
might be due to differences in agro ecology, management efficacy against D. arnfieldi.
system and deworming activity of the owner, Species,
body condition and peasant association of the animals REFERENCES
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