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Abstract
Background: Equine strongyloidiasis is a widespread parasitic infection that poses a substantial health 
challenge to equine populations worldwide. This disease adversely affects animal welfare and incurs 
considerable economic losses, particularly in rural and peri-urban areas of Ethiopia. This study aims to 
determine the prevalence of Equine Strongyloidiasis and to identify the associated risk factors in and 
around Guder.

Methods: A cross-sectional study was undertaken from April to June 2018. A total of 420 equines were 
randomly selected based on species, age, body condition, altitude, and clinical history. Fecal samples were 
collected and examined for the presence of Strongyle eggs using standard parasitological techniques. 

Results: The overall prevalence of Strongyloidiasis was found to be 73.3%, with donkeys exhibiting the 
highest infection rate (80%), followed by mules (69.5%) and horses (57.1%); however, differences among 
species were not statistically significant. The prevalence in female equines (65%) was higher than in males 
(35%), though this difference was not significant. Similarly, infection rates between young (75%) and adult 
(72.7%) animals did not differ significantly. Body condition showed a strong association with infection, as 
animals in poor condition had a significantly higher prevalence (96.5%) compared to those in medium 
(75%) and good (26.6%) condition. Additionally, draft equines had a significantly greater prevalence 
(80.9%) than transport equines (55.5%). 

Conclusion: The observed results emphasize the necessity for targeted interventions aimed at enhancing 
animal health and management to effectively reduce the burden of strongyle infections. Therefore, it is 
essential to implement regular deworming programs, especially for equines with poor body condition 
and those used for draft purposes, along with improving nutrition and management practices. Moreover, 
raising awareness among owners about risk factors and encouraging proper pasture management are 
important. Further studies over different seasons are necessary to better understand infection patterns, 
and stronger cooperation between veterinary services and communities is needed to enhance diagnosis 
and treatment.
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Background

Equines, which include horses, donkeys, mules, and zebras, are large hoofed mammals 
characterized by long legs, strong hooves, and a diet primarily composed of grasses. These animals 
play an important role in ecosystems and have been closely connected to human societies throughout 
history [1]. They are used worldwide for various tasks such as carrying loads, riding, pulling carts, 
and ploughing fields. Their strength and endurance are especially valuable for transportation in rural 
and urban areas where road infrastructure is limited [2]. By facilitating the movement of people and 
goods, equines support the livelihoods of many rural and semi-urban communities, particularly in 
developing countries. Donkeys, in particular, contribute significantly to food security and social 
equity in regions experiencing food shortages [3,4].

Globally, the equine population is estimated at approximately 122.4 million animals, with Africa 
hosting around 17.6 million, including 11.6 million donkeys, 2.3 million mules, and 3.7 million 
horses [5,6]. Ethiopia has a similarly notable equine population estimated at 8.4 million, consisting 
of 5.02 million donkeys, 2.75 million horses, and 0.63 million mules [2].
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Despite this large population, the productivity of equines in 
Ethiopia remains relatively low compared to many other countries. 
This gap is attributed to factors such as poor nutrition, reproductive 
challenges, management issues, and the prevalence of various 
diseases. Among the most common health problems are parasitic 
infections, especially equine Strongyloidiasis, which poses a serious 
threat [6,7].

Equine Strongyloidiasis is a widespread parasitic infection 
affecting equine health worldwide. It adversely impacts animal 
welfare and results in considerable economic losses, especially 
in rural and peri-urban areas of Ethiopia [8]. In locations with 
limited modern transportation options, equines remain essential for 
transporting agricultural and industrial goods [9].

The clinical signs of Strongyloidiasis include poor body 
condition, anemia, colic, and diarrhea, which can escalate to more 
severe complications such as arthritis and thrombosis [10–12]. The 
transmission of Strongyloidiasis is influenced by climatic factors 
and management practices, which complicates the application of 
a universal deworming approach [13]. Effective control requires 
targeted anthelmintic treatments tailored to local environmental and 
management conditions [6,14–16].

Several studies have documented the widespread prevalence 
of Equine Strongyloidiasis across Ethiopia. Researchers including 
Yoseph et al. [3], Fikru et al. [9], Ayele et al. [17], and Mezgebu et 

al. [8] emphasize the significant presence of this parasitic infection 
among Ethiopian equines. However, there is limited data regarding 
the prevalence and risk factors of this infection in Guder, which 
underscores the need for further research to better understand its 
local impact. Therefore, this study aims to determine the prevalence 
of Equine Strongyloidiasis and to identify the associated risk factors 
in and around Guder.

Materials and Methods

Study area

The study was conducted in Guder, located in the West Shewa 
Zone of the Oromia Regional State, approximately 137 kilometers 
west of the capital city (Figure 1). The Guder lies at an altitude 
ranging from 1,250 to 3,200 meters above sea level. The area 
experiences a bimodal rainfall pattern, with annual precipitation 
ranging between 800 and 1,100 millimeters. The climate is 
characterized by temperatures ranging from 16°C to 22°C, with 
rainfall occurring in two distinct seasons: a short rainy season from 
February to May and a longer rainy season from June to September. 
The town supports a diverse livestock population, including 145,460 
cattle, 50,413 sheep and goats, 24,772 poultry, and 4,760 equines 
comprising horses, mules, and donkeys. The human population 
of the Guder is 134,767, consisting of 66,492 males and 68,275 
females [18].

Figure 1. Map of the study area.
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Study animal and sampling method

The study animals consisted of equine species, including 
horses, donkeys, and mules, found in Guder. A total of 420 equines 
representing all age groups and both sexes were randomly selected 
after considering their history, species, body condition, altitude of 
the area, and approximate age. The average age of the equines was 
determined based on dentition and categorized as young or adult 
according to the method described by Cringoli et al. [19]. Body 
condition scores were recorded following the guidelines established 
by Nicholson and Butterworth [20].

Study design and sample size 

A cross-sectional study was conducted from April to June 2018 
to estimate the prevalence of Equine Strongyloidiasis and associated 
risk factors in the study area. All horses, mules, and donkeys 
presented to the clinic exhibiting clinical signs suggestive of strongyle 
infection were included in the study. Since there was no prior data 
available on the prevalence of Strongyloidiasis in the study area, the 
sample size for fecal sample collection was determined according to 
the guidelines provided by Thrusfield [21]. This calculation used a 
95% confidence interval and 5% absolute precision, assuming an 
expected prevalence of 50%.

𝑛𝑛𝑛𝑛 =
1.962 × 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 × (1 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃)

𝑑𝑑𝑑𝑑2  

 
The initial sample size was calculated to be 384 using the 

formula where 𝑛 represents the sample size, 𝑃exp denotes the 
expected prevalence, and 𝑑 stands for the desired absolute precision. 
To improve the accuracy of prevalence estimation, the sample size 
was increased to 420.

Fecal examination

Fecal samples were collected directly from the rectums of 420 
suspected equines, including donkeys, mules, and horses, at the 
Guder Veterinary Clinic and surrounding areas. Each animal was 
properly restrained by its owner, and the examiner used disposable 
arm-length gloves to maintain hygiene. Veterinary-approved 
lubricant was applied before gently inserting gloved fingers into the 
rectum to minimize discomfort and prevent mucosal damage. A 
sufficient fecal sample was carefully obtained and placed into sterile, 
airtight vials to avoid contamination. Each sample was labeled with 
relevant information and promptly transported to the veterinary 
parasitology laboratory under optimal conditions to preserve 
parasite viability. Samples were processed on the same day; those 
requiring delayed examination were preserved in 10% formalin. The 

flotation technique was employed to separate parasitic elements, and 
microscopic examination at 10x and occasionally 40x magnification 
was performed to detect Strongyle eggs.

Data analysis

The raw data collected during the study were systematically 
organized and entered into a Microsoft Excel spreadsheet for 
efficient management and initial processing. Subsequent statistical 
analyses were performed using STATA Version 14.0. Descriptive 
statistics were employed to summarize the prevalence of equine 
Strongyloidiasis. The chi-square test was applied to assess associations 
between infection rates and various risk factors. A significance level of 
P<0.05 was adopted to determine statistical significance, indicating 
that observed differences were unlikely to occur by chance.

Result

Among the 420 equine fecal samples examined in the study, 308 
tested positive for Strongyle eggs, resulting in an overall prevalence 
of 73.3% for Strongyle infections in the study area. 

When stratified by species, donkeys exhibited the highest 
prevalence rate, with 80% of samples testing positive for strongyle 
eggs. This was followed by mules at 69.5%, and horses, which 
showed the lowest prevalence among the species at 57.1%. However, 
despite these apparent differences, statistical analysis revealed no 
significant differences in infection rates between donkeys, mules, 
and horses, indicating that species does not significantly influence 
the prevalence of strongyle infection (Table 1).

Sex-based differences were also assessed, with female equines 
showing a prevalence rate of 65%, while male equines had a lower 
rate of 35%. However, the difference in prevalence between sexes 
was not statistically significant (Table 2).

Age appeared to be another less influential factor, as young 
equines had a prevalence rate of 75%, compared to 72.7% in adults. 
Statistical analysis also found no significant difference in infection 
rates between young and adult equines (Table 3).

Body condition was identified as a key factor in the prevalence 
of Strongyle infections. Equines in poor body condition had a 
significantly higher prevalence rate of 96.5%, compared to those in 
medium body condition (75%). Equines in good condition showed 
a markedly lower prevalence of 26.6%. The differences in infection 
rates between these body condition categories were statistically 
significant (Table 4).

Table 1. Prevalence of Equine Strongyloidiasis based on species.
Species Examined Positive (%) χ² P-value
Donkey 210 168 (80%)

2.22 0.330
Horse 49 28 (57.1%)
Mule 161 112 (69.5%)
Total 420 308 (73.3%)

Table 2. Prevalence of Equine Strongyloidiasis based on sex.
Sex Examined Positive (%) χ² P-value
Female 280 182 (65%)

1.26 0.262Male 140 49 (35%)
Total 420 308 (73.3%)
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Additionally, the type of work performed by equines was found 
to be associated with significant variations in infection rates. Draft 
(working) equines had a prevalence rate of 80.9%, whereas transport 
equines had a lower rate of 55.5%. The observed difference between 
these two groups was statistically significant (p<0.05), suggesting 
that the type of work performed may influence the likelihood of 
Strongyle infection (Table 5).

Discussion
The study examined the prevalence of Strongyle infections in 420 

equine fecal samples, revealing an overall prevalence of 73.3%, which 
is higher than those reported by Molla et al. [22] and Addis et al. [23], 
but lower than rates recorded in some earlier studies. For instance, 
Ayele and Dinka [24] reported Strongyle prevalence rates of 93% in 
Bereh, 87% in Boset, and 95% in Adaa, while Getachew et al. [2] 
observed even higher rates, including 100% in East Shewa and 99% 
in Adaa, Akaki, and Bost of East Shewa. These discrepancies across 
studies may stem from differences in environmental conditions (e.g., 
altitude, temperature, and rainfall), sample sizes, seasonal variation 
in sampling, management systems, access to veterinary services, and 
the use of anthelmintic treatments [25].

In terms of species-specific prevalence, donkeys had the highest 
infection rate at 80%, followed by mules at 69.5%, and horses at 
57.1%. Although variation was observed among the three species, 
statistical analysis revealed no significant difference, suggesting that 
species alone is not a major determinant of infection risk. These 
findings are comparatively lower than those reported by Yoseph et 
al. [3], Ayele et al. [17], Fikru et al. [9], and Mezgebu et al. [8], 
who documented prevalence rates of up to 100% in donkeys from 
different regions of Ethiopia, including Wonchi, Wollo, and the 
western highlands of Oromia and Gonder. Such differences are likely 
due to agro-ecological variation, differences in animal husbandry, 
and the implementation of deworming programs [26,27].

The prevalence of Strongyle infection was also assessed by sex. 
Female equines exhibited a prevalence rate of 65%, while male 
equines showed 35%. Although the prevalence was higher in 

females, the difference was not statistically significant. These findings 
are consistent with studies by Fikru et al. [9] and Yoseph et al. [3], 
which also reported no significant sex-based differences. However, 
they contrast with the findings of Saeed et al. [28] and Basaznew et 
al. [29], who found significantly higher prevalence in females. The 
variation might be due to gender-specific management practices, 
where males often perform heavier work and receive supplementary 
feeding, while females may graze more frequently and receive less 
consistent deworming, thereby increasing their risk of exposure to 
infective larvae [27,30].

With respect to age, young equines had a prevalence of 75%, 
slightly higher than 72.7% in adults. However, this difference was 
also not statistically significant. This supports the findings of Soulsby 
[31], who noted that younger animals are typically more susceptible 
to parasitic infections due to their developing immune systems. 
Nevertheless, studies such as Getachew et al. [2] reported notable 
variation in prevalence across age groups. These inconsistencies could 
be due to management differences, such as age-based separation 
during grazing, or improved health interventions and deworming 
protocols targeted at younger animals in certain regions [32].

Body condition emerged as a major risk factor for Strongyle 
infection. Equines in poor condition showed a substantially higher 
prevalence at 96.5%, compared to 75% in those with medium 
condition, and only 26.6% in animals with good condition. The 
differences in prevalence based on body condition were statistically 
significant, indicating a strong association between poor physical 
status and increased risk of infection. This finding aligns with Ayele 
et al. [17], who demonstrated that equines in poor nutritional 
and physical status are more susceptible to parasitic infections. 
Malnutrition, overwork, and insufficient veterinary care compromise 
the animal’s immune response, increasing vulnerability. In contrast, 
equines in good body condition, likely benefiting from better feeding 
and regular deworming, exhibited significantly lower infection rates 
[33,34].

Finally, the purpose of equine use influenced infection prevalence. 
Equines used for draft work exhibited a higher prevalence of 80.9%, 

Table 3. Prevalence of Equine Strongyloidiasis based on age.
Age Examined Positive (%) χ² P-value
Adult 308 224 (72.7%)

0.032 0.857Young 112 84 (75%)
Total 420 308 (73.3%)

Table 4. Prevalence of Equine Strongyloidiasis Based on body condition.
Body Condition Examined Positive (%) χ² P-value
Good 105 28 (26.6%)

10.44 0.000
Medium 112 84 (75%)
Poor 203 196 (96.5%)
Total 420 308 (73.3%)

Table 5. Prevalence of Equine Strongyloidiasis based on purpose.
Purpose Examined Positive (%) χ² P-value
Draft 294 238 (80.9%)

5.76 0.016Transport 126 70 (55.5%)
Total 420 308 (73.3%)
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whereas those used for transport showed a lower prevalence of 
55.5%. This statistically significant difference suggests that working 
conditions and management practices play a key role in exposure 
risk. This observation agrees with Addis et al. [23], who also reported 
higher infection rates in working equines. Draft animals are generally 
more exposed to unsanitary environments, communal grazing, and 
prolonged outdoor activities, increasing their contact with infective 
larvae. In contrast, transport animals may experience more regulated 
workloads, better housing, and more frequent veterinary attention, 
including deworming, which can contribute to reduced infection 
rates [35,36].

Conclusion 

This study revealed a high overall prevalence of Equine 
Strongyloidiasis (73.3%) in the study area, showing that the infection 
is a significant health concern for the local equine population. 
Although there were no statistically significant differences in 
prevalence among species, sex, and age groups, body condition and 
the purpose of the equines were significantly related to infection 
rates. Equines in poor body condition and those used for draft work 
had notably higher prevalence, indicating that these factors play 
an important role in susceptibility. The observed results emphasize 
the necessity for targeted interventions aimed at enhancing animal 
health and management to effectively reduce the burden of Strongyle 
infections. Therefore, it is essential to implement regular deworming 
programs, especially for equines with poor body condition and 
those used for draft purposes, along with improving nutrition and 
management practices. Moreover, raising awareness among owners 
about risk factors and encouraging proper pasture management 
are important. Further studies over different seasons are necessary 
to better understand infection patterns, and stronger cooperation 
between veterinary services and communities is needed to enhance 
diagnosis and treatment.
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