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Purpose: Hirudiniasis is a disease in people and animals who have been infested by blood sucking leeches. In Ethiopia, it is 
a neglected disease, causing significant economic loss in the livestock industry. In the study area, information on livestock Hirudiniasis 
is very limited. Therefore, this study was conducted to assess livestock owners’ awareness, knowledge, and control practices toward 
leech infestation, and to estimate the prevalence and associated risk factors of livestock Hirudiniasis.
Methods: A cross-sectional study was carried out from February to September 2022 on domestic animals randomly selected from 
livestock owners of Mirab Abaya district, Southern Ethiopia. In total, 384 domestic animals were sampled and examined for the 
presence of leech infestation. A questionnaire survey was carried out on 150 livestock owners.
Results: This study discovered a 13.54% (52/384) overall prevalence of livestock Hirudiniasis in the study area and the highest 
prevalence was observed in cattle (22.14%), followed by sheep (10%), goats (8.65%), and equines (5%). Limnatis nilotica was the 
only leech species identified in the study area. The occurrence of livestock Hirudiniasis was significantly higher in the dry season 
(OR=3.16, p<0.05), around bodies of water (OR=10.88, p<0.01), in extensive production systems (OR=3.81, p<0.05), and in adult 
(OR=2.58, p<0.05) and poor body condition animals (OR=9, p<0.01). However, the species and sex of domestic animals were not 
significantly associated with Hirudiniasis. The questionnaire showed 61.33% and 35.33% of respondents had knowledge about leech 
infestations in domestic animals and its zoonotic impacts, respectively. Manual removal and traditional medicine are common control 
measures taken by livestock owners against Hirudiniasis.
Conclusion: The present study showed that leeches were prevalent and significantly affects the health and productivity of livestock in 
the study area. Hence, cost-effective parasitic control measures need to be implemented to address the setback.
Keywords: Hirudiniasis, leech, livestock, prevalence, risk factors, Ethiopia

Introduction
Ethiopia has the largest livestock population in Africa, which plays a significant role in the national economies, 
livelihoods of poor farmers and pastoral communities.1 The subsector contributes 35.6% of the agricultural Gross 
Domestic Product (GDP) and 16.5% of the national GDP. Thus, it serves as a “living bank” or “living account” for 
urban poor communities and rural livestock owners.2 Despite the huge livestock population, productivity is low in 
Ethiopia due to the presence of many inter-related factors such as widespread diseases, poor genetic potential, shortage of 
feed supply and nutrition and inefficient livestock services.3–5

Animal health constraints such as water-borne diseases like fasciolosis, paramphistomosis, schistosomosis, and leech 
infestation (Hirudiniasis) are among the major health problems associated with poor livestock production and productivity in 
the country.4,6,7 Hirudiniasis is a disease in which people and wild animals become infested by terrestrial or aquatic blood 
sucking leeches. It is also a neglected water-associated parasitic disease that affects domestic animals and causes a serious 
economic impact to livestock owners’ due to losses in productivity, mortality, and treatment cost of diseased animals.7,8 

Leeches are invertebrate blood-sucking hermaphroditic parasites which belongs to the phylum Annelida, class clitellata, 
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order Arhynchobdellidae, family Hirudinea, and genus Hirudo. They are distributed all over the world due to the presence of 
diversified agro ecology and habitats such as in bodies of fresh water, rivers, seas, lakes, deserts, and oceans.9–11

More than 650 leech species have been identified and studied in different parts of the world. Leeches vary in shape, 
color,and length.10 They may be categorized into two classes, namely aquatic leeches (water-borne leeches) and 
terrestrial leeches (land leeches).10,12 Aquatic leeches are good swimmers and endo-parasites where the degree of 
infestation depends on the feeding site of different body parts. They are distributed worldwide and mainly found in 
different bodies of water. Land leeches are ecto-parasites and are usually found in tropical rain forest regions, where they 
usually live on shrubs, stones, and different plant leaves.10–14 The most prevalent pathogenic water-borne leech species, 
causing severe diseases in domestic and wild animals, include Limnatis nilotica, Hirudo medicinalis, Dinobdella ferox, 
Theromyzon tessulatum, Phytobdella catenifera, and Myxobdella Africana, while Haemadipsa sylvestris, Haemadipsa 
zeylanica, and Haemadipsa picta are the most common pathogenic terrestrial leeches.7,10,12,15

Anatomically leeches have two suckers, one at each end. These are called the anterior and posterior suckers. Because 
of jaw and teeth, anterior suckers are responsible for sucking blood, while the posterior sucker is mainly used for 
locomotion purposes. When feeding on host animals, leeches secrete a powerful bioactive anticoagulant called hirudin. 
They produce this chemical to prevent their host from forming a clot so that they can feast on blood more easily.8,16 It has 
been reported that domestic and wild animals infestations with leeches mostly occur through the mouth while drinking 
water. Then leeches attach themselves to the throat of the host animal below the nasal cavity or tongue. They are also 
present in structures like the pharynx, larynx, trachea, and esophagus of animals. Then leeches attach to the inner lining 
of these structures and start to ingest blood.17,18 All domestic animals can be infested with leeches, but it is not common 
in equine animals. The occurrence of livestock Hirudiniasis is higher in bovine, followed by caprine and ovine species.10

Different researchers from different parts of the world have shown coughing, bleeding through the mouth and nasal 
cavity, reddish discoloration of the lower lip, breathing problems, emaciation, anemia, and reduced milk yield are typical 
clinical signs of leech infestation in animals.7,10,16,18–20 Manual removalof the parasites, application of medicinal plants 
and using parasitic drugs such as levamisole and ivermectin are among the main control methods against leech 
infestations. Medicinal plants such as garlic (Allium sativum), ginger (Zinjiber officinale), yarrow (Achillea millefolium), 
and nicotine (Nicotiana tabacum) are used to treat Hirudiniasis. Also the provision of clean water for drinking is the best 
preventive strategy for leech infestation in humans and domestic and wild animals.10,13,21

The majority of reported research work on the prevalence of livestock Hirudiniasis is from developing countries. 
Many of these cases are highly endemic and commonly occurduring dry seasons where there is dwelling of different 
water bodies for animals to drink.6,17,21 There are very few organized and recorded research works on the epidemiolo-
gical status of livestock Hirudiniasis in Ethiopia.4,8,13,22,23 These reports indicated leech infestation is a serious livestock 
health problem in the highlands areas of the country, where a number of small ponds and streams are used to water 
different livestock species.4,13,22

Many unpublished works in different parts of Ethiopia have identified leech infestation as a serious and prevalent animal 
health problem, especially in rural areas.4,13 The epidemiology of leech infestation has not been assessed in the Mirab Abaya 
district of Southern Ethiopia and has not been given due attention to sustainably address the impact on livestock productivity. 
Moreover, the dynamics of Hirudiniasis in different livestock species, seasons, agro-ecological zones; and also knowledge 
level and control practices done by livestock owners have not been studied; thus, the current study is very crucial to clarify this 
issue. Therefore, the main objectives of this epidemiological study was to assess farmers’ knowledge, awareness, and control 
practices toward leech infestation, and to estimate the prevalence and identify associated risk factors of livestock Hirudiniasis 
in the Mirab Abaya district of Southern Ethiopia. Furthermore, this study could complement the paucity of information and 
also be useful in developing new preventive and control strategies for livestock leech infestation in the study area.

Methods and Materials
Study Area Description
This study was carried out from February to September 2022 in the Mirab Abaya district of Gamo Zone, Southern part of 
Ethiopia (Figure 1). The district is located as part of well-known East Africa rift valley and bordered on the South by 
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Arba Minch Zuria district, on the North by Wolayita Zone, on the East by Lake Abaya and on the West by Chencha 
district of Southern Ethiopia. The administrative center of Mirab Abaya district is Biribir town. The area of the district is 
about 121,150 hectares, of which only 38,342 hectares are used for livestock grazing. The district has lowland, midland, 
and highland agro-ecological zones accounting for 62%, 27%, and 11% of the total area coverage, respectively. The 
district receives an average annual rainfall and temperature of 500–580 mm and 27.5°C, respectively. The area lies 
between 1,100–2,900 m above sea level. A bimodal rainfall pattern is the characteristic feature of the district, in which 
the long rainy season occurs between June to mid-October and a short rainy season occurs between mid-January to April. 
The district has an estimated total livestock population of 64,417. A mixed crop and livestock production system is the 
main livelihood of the district.23,24

Study Population
Cattle, goats, sheep, and equines are the study animals which are kept under extensive and semi-extensive production 
systems. All body condition scores and age groups of domestic animals were represented in the study. The age of the 
study animals was determined based on the erupted stages of permanent incisor teeth.25–27 According to this, cattle below 
3 years were classified as young and above 3 years as adult age groups. Goats and sheep below 2 years of age were 
categorized as young and above 2 years as adult. Equines less than 3 years were categorized as young and those above 3 
years were categorized as adult age groups. Based on the appearance of the ribs and dorsal spines, the body condition of 
the study animals was categorized as poor, medium, or good.27,28 Livestock owners who participated in this study were 
considered the study population and their socio-demographic characteristics, knowledge status, awareness level, and 
leech control practices were collected using the questionnaire.

Study Design
A cross-sectional study design was carried out from February to September 2022 to estimate the prevalence of livestock 
Hirudiniasis and to identify potential risk factors associated with the occurrence of disease in the study area. Moreover, 

Figure 1 Map of the study area.
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a questionnaire survey was also employed to assess the livestock owners’ knowledge, awareness, and control practices 
toward leech infestation in the study area.

Sampling and Sample Size Determination
A purposive sampling technique was implemented to select study kebeles based on the complaints raised by livestock 
owners in Mirab Abaya district of Southern Ethiopia. In Ethiopia, a kebele is defined as the lowest administrative sub- 
division of a district larger than a village.5 Three kebeles, namely Birbir 1, Algie, and Dalbo, were selected for this study. 
A simple random sampling technique was employed to select study animals from each kebele in which all animals have 
an equal chance of being selected. The total sample size of domestic animals required for this study was computed using 
the statistical formula given by Thrusfield et al29 and taking expected prevalencean of 50% at 95% confidence interval 
and absolute precision of 5%. According to this, the computed sample size was 384. Then, based on the livestock 
population size of each kebele, proportionate numbers of each species of animals were sampled. Consequently, a total of 
112, 120, and 152 animals were sampled from Birbir 1, Algie, and Dalbo kebeles, respectively.

The questionnaire was implemented to assess the farmers’ knowledge, awareness, and control practices toward 
livestock Hirudiniasis in the study area in conjunction with specimen collection from each study animal. The sample size 
for questionnaire survey was computed using the formula (n=0.25/SE2) as per Arsham30 at the standard error (SE) of 
0.04 with a 96% confidence interval. Based on this, a total of 150 livestock owners were randomly selected from study 
kebeles. Accordingly, 50 individuals were selected and interviewed from each of the three kebeles of the study district.

Study Methodology
Questionnaire Survey
A questionnaire survey was employed to assess the farmers’ awareness, knowledge, and control practices toward leech 
infestation in domestic animals. Before conducting the final interviews the questionnaire was pre-tested and modified.

Specimen Collection and Transportation
Before sample collection, each study animal was restrained and physically examined using close observation and 
inspection technique. Then clinical signs of livestock Hirudiniasis, such as coughing, bleeding through the mouth and 
nasal cavity, reddish discoloration of the lower lip, breathing problems, emaciation, and anemia were examined.7 Leeches 
were then severed and removed with tweezers, stored in a plastic universal bottle of well water and labeled with all the 
necessary information. Then collected leeches from each study animal were transported using an icebox to the Veterinary 
Parasitology Laboratory of Arba Minch University, Kulfo campus, where they were morphologically identified.

Morphological Identification of Leech Species
In the laboratory, a stereomicroscope was used to examine leech samples and a smartphone camera mounted directly on 
the stereomicroscope was used to photograph them. Then, using the morphological identification keys described in 
Negm-Eldin et al31 and Arfuso et al,32 the morphological structures of leeches were characterized and evaluated. Shape, 
color, and size, number of segments, jaw shape, and external openings of leeches were some of typical the morphological 
structures that were observed and assessed. All parasitological data were recorded on a data collection sheet. The leech 
was removed from the bottle with tweezers and placed on a petri dish, where 95% alcohol drops were added to reduce the 
activity and movement of the leech. Finally, the required body parts of the leech were examined.13,17,33

Data Analysis
All data generated from this study were arranged, coded, and recorded in a Microsoft Excel spreadsheet. STATA version 
16.0 computer software (Stata Corp. College Station, TX, USA) was applied for the statistical analysis at 95% confidence 
interval. Data obtained from the questionnaire survey were computed by descriptive statistics. The prevalence of 
livestock Hirudiniasis was calculated by dividing the total number of leech infested animals by the total number of 
examined animals. In addition, both univariate and multivariate logistic regression analyses were employed to identify 
potential risk factors for the occurrence livestock Hirudiniasis in the study area. After checking the data for collinearity 
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those variables with a P-value less than 0.25 in the univariable logistic analysis were included in the final multivariable 
logistic model. In all cases, the association was considered significant when the P-value at 95% confidence interval was 
less than 0.05 (p<0.05).

Results
Socio-Demographic Characteristics of the Respondents
A survey of 150 participants in the study area was conducted to determine their knowledge, awareness, and control 
practices regarding livestock Hirudiniasis (Table 1). Based on the responses of participants, 48% of the respondents were 
over the age of 46, while 16.67% were between the ages of 18 and 30. A total of 128 (85.33%) respondents were male 
and the remaining 22 (14.67%) were female. The largest proportion of participants had no formal education (42.6%). 
Moreover, the survey found that 48% of respondents had lived in the study area for more than 20 years. In contrast, only 
8% had lived there for less than 5 years. Table 1 indicates the socio-demographic characteristics of the participants who 
were questioned in the study area.

Livestock Owners’ Knowledge, Awareness, and Control Practices of Hirudiniasis
Table 2 reveals the knowledge, awareness, and control practices of livestock owners concerning Hirudiniasis in our study 
area. Only 53 (35.33%) of the participants were aware of Hirudiniasis’ zoonotic impacts, while 92 (61.33%) participants 
knew about leech infestations in domestic animals. Among the study participants, 56.67% did not know the clinical signs 
of Hirudiniasis in domestic animals. However, 43.3% were aware of the disease’s clinical signs, which include drooling 
saliva with blood, abnormal coughing, loss of appetite, emaciation, anemia, and reduced milk production. They also 
indicated that cattle were the most susceptible species to leech infestation in the study area, regardless of sex or age.

Based on respondents’ knowledge of Hirudiniasis predilection sites, leech infestation was seen under the tongue 
(45.33%), attached to the gums (43%), and hanging in the nasal cavity(22.67%) of live animals. However, 3.33% of 
respondents observed leech parasites in the throat and sinuses of slaughtered animals. As reported by respondents, 
livestock in the study area become infected with leech parasites when they drink water from leech-infested bodies of 
water and graze in leech-infested deforested areas. They also stated that Hirudiniasis occurs more commonly during the 
dry season.

Participants stated that Hirudiniasis has both direct and indirect effects on economic aspects of livestock owners in the 
current study area. According to the respondents, a decrease in production (60%), loss of diseased animals (10%), 

Table 1 Socio-Demographic Characteristics of the Respondents (n=150)

Variable Category Total Number Interviewed (%)

Kebele Birbir 01 50 (33.33)

Algie 50 (33.33)

Dalbo 50 (33.33)
Age 18–30 25 (16.67)

31–45 53 (35.33)

≥46 72 (48)
Sex Male 128 (85.33)

Female 22 (14.67)
Educational status No school 64 (42.67)

Elementary 45 (30)

High school 26 (17.33)
College and above 15 (10)

Duration of stay (Years) ≤5 12 (8)

6–10 16 (10.67)
11–20 50 (33.33)

≥20 72 (48)
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veterinary costs (17.33%), and combination effects (4.67%) are some of the major economic impacts of livestock 
Hirudiniasis in the study area. Furthermore, livestock owners in the study areas had applied various treatment, control, 
and preventive strategies to overcome the problem of leech infestation in domestic animals. Manual removal (40.6%), 
traditional medicine using different plants (30%), transport to veterinary clinic (15.33%), and salt water drenching 
(9.33%) are some of the measurement options taken by livestock owners in the study area.

Overall Prevalence of Livestock Hirudiniasis in the Study Area
Of a total of 384 domestic animals examined for leech infestation, 52 were found to be infested, resulting in an overall 
prevalence of 13.54% (52/384) in the current study area (Table 3). The highest proportion of Hirudiniasis was observed 
in cattle (22.14%), followed by sheep (10%), goats (8.65%), and equines (5%). In addition, leeches collected from 
infested animals and water bodies were examined using a stereomicroscope. Thus, Limnatis nilotica was identified as the 
only leech species causing livestock Hirudiniasis in the study area by morphological identification (Figure 2).

Association Between Putative Factors and Livestock Hirudiniasis
Species, sex, age, body condition score (BCS), season, grazing area, production type, and kebeles of the study district 
were considered as possible risk factors for the presence of livestock Hirudiniasis in the study area, by univariable 
logistic regression analysis (Table 4). Among these factors, species, age, body condition score, season, grazing, and 
production system were found to be significantly associated (p<0.05) with livestock Hirudiniasis. In contrast, sex of 
animals and kebeles of the study district did not show a significant association with the prevalence of leech infestation in 
the current study area (p>0.05). After checking for collinearity, all risk factors with a p-value less than 0.25 in the 

Table 2 Knowledge, Awareness and Control Practices of Livestock Owners on Hirudiniasis

Variable Category Number of Respondent Response (%)

Knowledge about livestock Hirudiniasis Yes 92 61.33
No 58 38.67

Knowledge about zoonotic Hirudiniasis Yes 53 35.33

No 97 64.67
Signs of Hirudiniasis Aware 65 43.33

Not aware 85 56.67

Seriously affected animal Equines 8 5.37
Caprine 27 18.12

Ovine 31 20.81
Bovine 83 55.70

Site of infestation Under base of the tongue 68 45.33

Attached to gum 43 43
Suspended in nose 34 22.67

Inside sinuses and throat 5 3.33

Source of leech infestation Water bodies 106 70.67
Grazing on leech infested area 44 29.33

Season of leech infestation Dry 95 63.76

Wet 54 36.24
Economic impact Production decrease 90 60

Veterinary cost 26 17.33

Loss of animal 15 10
Above combination 7 4.67

Control methods used Manual removal 61 40.6

Traditional medicine 45 30.00
Veterinary clinic 23 15.33

Saltwater drenching 14 9.33

No idea 7 4.67
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univariable analysis were further subjected to stepwise backward multivariable logistic regression analysis. Based on the 
final multivariable logistic regression model for potential risk factor analysis, it was found that age, body condition score, 
season, grazing area, and production types were associated with Hirudiniasis prevalence in the study area and were, 
therefore, potential risk factors (Table 5).

The multivariable logistic regression analysis for the occurrences of livestock Hirudiniasis and its potential risk 
factors in the study area are summarized in Table 5. According to the results, a significantly higher prevalence of 
livestock Hirudiniasis was observed in the dry season (OR=3.16, p<0.05), around water bodies grazing areas (OR=10.88, 
p<0.01), with extensive production systems (OR=3.81, p<0.01), in adult age groups (OR=2.58, p<0.01) and in poor body 
condition animals (OR=9, p<0.01). The odds of getting Hirudiniasis in an adult age group of study animals was 2.58- 
times higher than in young age group animals. Poor body-conditioned animals are 9-times moresusceptible for 
Hirudiniasis than good body conditioned study animals. Based on the season, the odds of getting leech infestation 
were 3.16-times higher in the dry study season than in the wet study season. Leech infestation around water bodies was 
10.88-times higher than in dry land grazing areas. Furthermore, domestic animals reared under an extensive production 
system are 3.81-times more susceptible for leech infestation than animals reared in a semi-intensive production system in 
the study area.

Discussion
This study shows that Hirudiniasis is an indispensable disease and a potential problem to the health and productivity of 
livestock in the Mirab Abaya district of Southern Ethiopia. It had an overall prevalence of 13.54%. The present result is 
in agreement with previous reports of 11.41% by Negm-Eldin et al,31 from livestock farms in the Green Mountain area of 

Table 3 Overall Prevalence of Livestock Hirudiniasis in the Study Area

Species Total Animals Examined Number of Infected Animal Prevalence (%)

Equine 40 2 5
Caprine 104 9 8.65

Ovine 100 10 10

Bovine 140 31 22.14
Total 384 52 13.54

Figure 2 Leech attached on the tongue of cattle (see the arrow).
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Libya. The current result was higher than the findings of Amsalu et al4 and Nyamsingwa,34 who reported an overall 
prevalence of 3.4% and 0%, respectively, from livestock farms of selected districts of Northern Ethiopia and cattle in the 
Ngorongoro district of Tanzania. The ecological condition, seasonal difference during the study period, leech control 
operations used, livestock management systems of the respective study area, animal owners awareness status about the 
disease, variation in leech density and quantity of water in infested springs where animals drink are all factors that may 
be responsible for the variation in the overall prevalence of livestock Hirudiniasis across the study sites.10,13,18

During the study period, the highest proportion of Hirudiniasis was observed in cattle (22.14%), followed by sheep 
(10%), goats (8.65%), and equines (5%). Similarly, Amsalu et al4 and Negm-Eldin et al31 reported larger leech burdens 
on cattle examined in the Western Gojam Zone of Northern Ethiopia and the Green Mountain area of Libya, respectively, 
compared with other species of animals studied. This was supported by Bahmani et al,19 who reported a higher 

Table 4 Univariable Logistic Regression Analysis for Risk Factors of Livestock Hirudiniasis

Variable Category Total Animal  
Examined

Number of Infected  
Animal (%)

OR 95% CI p-value

Kebele Birbir 01 112 10 (8.93) - - Ref

Algie 120 16 (13.3) 1.57 0.68–3.62 0.291

Dalbo 152 26 (17.11) 2.11 0.97–4.56 0.060
Specious Equine 40 2 (5) - - Ref

Caprine 104 9 (8.65) 1.8 0.37–8.7 0.465

Ovine 100 10 (10) 2.1 0.44–10.09 0.349
Bovine 140 31 (22.14) 5.4 1.23–23.66 0.025

Sex Female 191 23 (12.04) - - Ref
Male 193 29 (15) 1.29 0.72–2.32 0.39

Age Young 163 13 (7.97) - - Ref

Adult 221 39 (17.65) 2.4 1.27–4.80 0.008
BCS Good 142 7 (4.93) - - Ref

Medium 142 18 (12.68) 2.79 1.13–6.93 0.026

Poor 100 27 (27) 7.13 2.96–17.17 0.001
Season Wet 192 17 (8.85) - - Ref

Dry 192 35 (18.23) 2.29 1.24–4.26 0.008

Grazing area Dry land 202 7 (3.46) - - Ref
Water bodies 182 45 (24.73) 9.15 4.01–20.89 0.001

Production type Semi-intensive 166 11 (6.63) - - Ref

Extensive 218 41 (18.81) 3.26 1.62–6.57 0.001

Table 5 Multivariable Logistic Regression Analysis for Risk Factors of Livestock Hirudiniasis

Variable Category Total Animal  
Examined

Number of Infected  
Animal (%)

OR 95% CI p-value

Age Young 163 13 (7.97) - - Ref

Adult 221 39 (17.65) 2.58 1.20–5.55 0.015
BCS Good 142 7 (4.93) - - Ref

Medium 142 18 (12.68) 2.7 1.0–7.28 0.05

Poor 100 27 (27) 9 3.3–24.57 0.001
Season Wet 192 17 (8.85) - - Ref

Dry 192 35 (18.23) 3.16 1.52–6.57 0.002

Grazing area Dry land 202 7 (3.46) - - Ref
Water bodies 182 45 (24.73) 10.88 4.46–26.52 0.001

Production type Semi-intensive 166 11 (6.63) - - Ref

Extensive 218 41 (18.81) 3.81 1.67–8.65 0.001
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proportion of Hirudiniasis in cattle followed by goats, sheep, and equines. This might be due to the consumption of larger 
quantities of water by cattle that may expose them to greater probabilities of leech infestation than other domestic 
animals.

Among the total examined animals from each kebele in the study district, male prevalence was higher (15%) than 
female prevalence (12.04%). However, a statistically significant difference (p>0.05) in leech prevalence was not 
observed between the sexes. This finding coincides with previous research conducted by Amsalu et al4 in selected 
districts of the Amhara region, Northern Ethiopia. This is likely because both sexes would have an equal chance of 
getting infected if they were exposed to the parasite.

The study was conducted to see the existence of leech infestation based on the age of animals and revealed that there 
was a higher prevalence in adults and a lower prevalence in animals of younger age. The odds of getting Hirudiniasis in 
adult age group of animals was 2.58-times higher than those in young age group animals. Similar reports have been 
reported previously.4,31,34 This might be due to increased exposure of animals to leech infestation as age increases. This 
might be due to the sample size of study animals and sampling strategies. The strategies resulted in a considerably higher 
number of adult animals than young animals because age stratification was not performed during sampling.

When comparing animals with poor body condition scores with those with medium and good body condition scores, 
a significantly higher prevalence was observed. Poor body condition animals were 7.13-times more likely to develop 
infestations than good body condition animals in the study area. Medium body condition scores were 2.79-times more 
than good body condition animals. There is a strong agreement with Amsalu et al,4 who reported a higher prevalence of 
leech infestations in domestic animals of poor body condition in Mecha and South Achefer districts of Northern 
Ethiopia’s Amahra region. Leech infestation in domestic animals is clinically manifested by coughing, loss of appetite, 
blood loss in the mouth and nose, and anemia; and another consequence of these conditions is a loss of body 
condition.27,35,36 While poor body condition can arise from other factors, such as concurrent nutritional and other 
parasitic diseases, Hirudiniasis also results in loss of body condition.

This study found that livestock leech infestation was significantly different in wet and dry seasons of the study period. 
Livestock Hirudiniasis was occurred higher in the dry season than in the wet season in this study area. The odds of 
getting leech infestation were 3.16-times higher in the dry study season than in the wet study season. Previously, 
Nyamsingwa34 and Negm-Eldin et al31 had reported similar findings in Tanzania’s Ngorongoro district and Libya’s Green 
Mountain, respectively. A leech infestation is very common during the dry (hot) season, when there are fewer water pools 
for cattle to drink at. It is because during the dry study season the volume of water bodies where animals drink is 
decreased. In addition, the temperature of the environment is suitable for leeches to thrive in different water bodies. Also, 
as a body of water's volume increases, so does it’s speed, making it more difficult for leeches to settle undisturbed and as 
a result allowing them to be easily captured by run-off water.10,21,31,34,37

Based on the types of grazing area in the study area, a significantly higher proportion of Hirudiniasis was observed in 
those animals grazing around bodies of water than in those animals grazing on dry land. Domestic animals grazing near 
water are 10.88-times more susceptible to leech infestation than those that graze on pasture on dry land. Similar reports 
have been done previously.4,18,31,34 This is because leeches are more abundantly found around water (aquatic leeches) 
than dry land (terrestrial leeches) and hence animals grazing near different bodies of water are more susceptible to leech 
infestation than animals grazing on dry land.12,14,31,37

With regard to livestock production type, the incidence of leech infestation was significant in the study kebeles of 
Mirab Abaya district. The chance of getting Hirudiniasis in extensively managed domestic animals was 3.81-times higher 
than those domestic animals kept in a semi-intensive production system. Similarly, a study conducted by Amsalu et al,4 

in the Mecha and South Achefer districts of the Amahra region, Northern Ethiopia, found a statistically significant 
difference between livestock housed in extensive and semi-intensive production methods. It may be because livestock in 
extensive production systems graze repeatedly on pasture and are exposed to running water bodies, which increases the 
chances of contracting leech disease. In addition, animals kept in semi-intensive systems have access to palatable and 
nourishing ad-lib feed, which, in contrast to animals kept in extensively managed systems, boosts their resistance to 
diseases.4,21,31
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Questionnaire survey results revealed that 61.33% of respondents had knowledge of leech infestations in domestic 
animals and 35.33% of respondents became aware of the zoonotic impacts of Hirudiniasis. They also elaborated that 
leeches infected human being and animals when they drank them with water. Similarly reports by Amsalu et al4 from 
Ethiopia and Nyamsingwa34 from Tanzania found that livestock owners had knowledge of leech infestations in both 
animals and humans. Responses from interviewees with knowledge of Hirudiniasis in domestic animals reported finding 
leech infestations under the tongue, attached to the gums, hanging in the nose of live animals, and hanging in the sinuses 
and throat of slaughtered animals. This finding coincides with previous reports.31,34,36,38

Interviewees also reported high livestock Hirudiniasis in the dry season with the reason being similar with reports of 
Grisi et al39 and Negm-Eldin et al,31 who reported that the total population (particularly the immature) increased during 
the summer season when the water temperature increased. According to these authors, high temperatures during summer 
months favor the prevalence and intensity of infestation of farm animals by leeches.

According to the respondents, a decrease in production (60%), loss of diseased animals (10%), veterinary costs 
(17.33%), and combination effects (4.67%) are some of the major direct and indirect economic impacts of Hirudiniasis in 
the current study area. This finding is similar with the findings of Amsalu et al4 in South Achefer districts of Northern 
Ethiopia and Bahmani et al38 in the Ilam province of Iran.

The local population in the research areas, according to the respondents, employs a variety of treatment, control, and 
preventive techniques to address the issue of leech infestation in domestic animals. Respondents used traditional 
medicine, salt water drenching, and veterinary clinic treatment for leech-infested animals that were sick. This was 
similar to the reports of Amsalu et al4 in Mecha and South Achefer districts of Amahra region, Northern Ethiopia, Eguale 
et al13 in the Gurage Zone of Southern Ethiopia, Ogello et al40 in the Kegati Aquaculture Research Station of Kenya, and 
Nyamsingwa34 in the Ngorongoro district of Tanzania.

Conclusions and Recommendations
This study reveals that Hirudiniasis is an infectious disease and a potential threat to the health and productivity of 
livestock in the Mirab Abaya district of Southern Ethiopia. The overall prevalence of livestock Hirudiniasis in the study 
area was 13.54%. The highest prevalence was observed in cattle, followed by sheep, goats, and equines, respectively. 
Seasons, types of grazing regions, production system, age, and animal body condition scores all significant for the 
occurrence of Livestock Hirudiniasis. Limnatis nilotica was the only leech species found in the study area during the 
study period based on parasitological results. Among the participants in the study, 61.33% knew that leech infestation can 
occur in domestic animals, and 35.33% knew that it can also occur in humans. Additionally, the survey revealed that 
most farmers were unaware of the clinical signs and disease epidemiology. Decrease in production, loss of diseased 
animals, veterinary costs, and combination effects are the major economic impacts of livestock Hirudiniasis identified in 
the study area. Furthermore, manual removal, traditional medicine, salt water drenching, and treatment at veterinary 
clinics are among the control measures the respondents in the study area used to combat livestock Hirudiniasis. 
Therefore, appropriate leech control measures should be implemented to address the setback. It is pertinent to conduct 
awareness-raising training on disease transmission, epidemiology, and its control in the study area for smallholder 
livestock farmers.
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