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Abstract

Background: Ethiopia is rich in sheep and goats, accounting for 63% of the income from fi nancial production and 23% of the cost of food. However, this immense 
wealth potential has not been well exploited for the support of farmers and their contribution to the economy as a whole due to various factors such as diseases. Among 
these, fascioliasis is one of the most economically important parasitic diseases of farm animals, especially in sheep.

Objectives: To determine the prevalence and risk factors associated with ovine fasciolosis in the study area.

Methods: A cross-sectional study design was conducted to determine the prevalence and risk factors associated with ovine fasciolosis in four randomly selected 
peasant associations in and around Bedele town by using standard fecal sedimentation techniques. 

Results: Out of a total of 384 sheep faecal samples processed and examined, 85 (22.1%) were positive for fasciolosis. Risk factors such as origin, age, sex, and body 
condition were also assessed for the occurrence of the disease. Accordingly; Shebe (26.4%) had a higher sheep fasciolosis, followed by Yabella (22.5%), Dabena Daru 
(20.8%), and Bedele 02 (17.5%) with no signifi cant differences in peasant associations (p > 0.05). The prevalence rate under different body condition scores was recorded 
as poor (38.6%) compared to medium (22.3%), followed by good (16.3%). Similarly, infection was found to be among female (23%) and male (21%) sex groups; but had 
a statistically signifi cant association (p < 0.05).

Conclusion and Recommendations: Current research suggests that fasciolosis affecting sheep was a common parasitic disease in the study area, so control 
strategies should be developed to reduce the spread of infection.
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Abbreviations

Pas: Peasant Associations 

Introduction

Ethiopia has the highest livestock potential in Africa, with 
approximately 53.99 million cattle, 25.5 million sheep, 24.06 
million goats, 1.91 million horses, 6.75 million donkeys, 0.35 
million mules, 0.92 million camels, and about 50.38 million 
poultry are estimated to be found in the country [1]. Among 
livestock, small ruminants play an important role in the socio-
economic life of the people of Ethiopian people. Owing to 
their high fertility, short generation interval, and adaptation 
even in harsh environments, sheep, and goats are considered 
investments and insurance to provide income to purchase food 
during seasons of crop failure and to meet seasonal purchases 
such as improved seed, fertilizer, and medicine for rural 
households [2].

Ethiopia is rich in sheep and goats, which provide up to 
63% of income from fi nancial production and 23% of the 
cost of food. However, this immense potential of wealth has 
not been utilized for the livelihood of rural farmers and their 
contribution to the overall national economy is low. This is 
due to the spread of parasitic and infectious diseases, lack of 
traditional secular management system, genetic selection for 
good performance with nutrition and nutrition and lack of 
infrastructure of a well-developed market. Parasitic disease is 
a serious health condition and associated diseases and deaths 
limit the productivity of livestock [3].

Among the animal diseases that affect animal health, 
fascioliasis is one of the most economically important parasitic 
diseases of farm animals, particularly in sheep and cattle. In 
addition, fascioliasis is now recognized as a newly emerging 
human disease. The World Health Organization (WHO) 
estimates that 2.4 million people were infected with fasciola 
in 1995 and that 180 million were at risk of infection. The 
disease is caused by native trematodes of the genus Fasciola, 
commonly known as fl uke liver. The two species that are most 
likely to cause fascioliasis are Fasciola hepatica and Fasciola 
gigantica [4].

The prevalence of fasciolosis is highly dependent on the 
ecology of snails acting as intermediate hosts, and snails of 
the Lymnaae genus are primarily involved in the life cycle of 
the metacercariae-mediated miracidium development. The 
favorable factors in the production of metacercariae essential 
for the development of fasciolosis are temperature (≥0 °C), snail 
habitat availability, and moisture [5]. The onset of fasciolosis 
infection in the critical host is divided into two stages: the 
parenchymal (migration) stage and the biliary phase [6]. There 
are three clinical manifestations of fasciolosis in infected 
sheep: acute, subacute, and chronic [7].

Diagnosis is primarily based on the standard fl uke egg 
sedimentation technique, clinical signs, seasonal events, and 
history of form fasciolosis, or coprological examination of faces 
using snail habitat identifi cation, postmortem examination, 

and hematological examination [8]. The most common way 
to control fasciolosis is to treat hosts with anthelmintics. 
Triclabendazole is the most commonly used drug because it is 
effective against mature and immature forms of the parasite 
[9].

Ovine fascioliasis in Ethiopia is very common and causes 
signifi cant economic loss of production, decreased productivity, 
and loss of body condition annual losses have been estimated 
at 48.4 million Ethiopian Birr (ETB) per year, of the which, 
46.5%, 48.8%, and 4.7% were due to mortality, productivity 
(weight loss and reproductive waste) and condemnation of 
the liver for slaughter, respectively [10]. These losses can be 
signifi cantly reduced by fascioliasis control programs that may 
include the use of anthelmintics, grazing management, and 
nutritional supplements [11].

Although many studies have been conducted on the 
prevalence and economic signifi cance of sheep fasciolosis in 
Ethiopia, there is no information about the prevalence and 
associated risk factors of sheep fasciolosis in these study areas, 
where local farmers consider sheep to be an important asset. 
Therefore, the objectives of this study were to:

 Determine the prevalence and risk factors associated 
with ovine fasciolosis in the study area.

Materials and methods

Study area

The study was conducted between November 2017 and 
April 2018 in and around the town of Bedele, Oromia. The 
town of Bedele has located 483 km from Addis Ababa on the 
main road to Gambella. Geographically, the city of Bedele is 
located at 8° 27′N latitude and 36° 21′E longitude. The height 
of the district is between 1400 and 2010 m.a.s. According to the 
District Agriculture Offi ce (2018 Annual Report), the average 
minimum and maximum annual temperatures are 15 °C and 
25oC respectively [12],

The area receives an average annual rainfall of more than 
1800 mm. It is a bimodal type with a tropical, sub-humid climate 
and evergreen forest vegetation (i.e. November to March and 
May to September). Mixed agriculture is the livelihood of the 
Bunno Bedele zone, where about 87% of the total population 
is engaged in agriculture. Livestock plays an important role 
in the agricultural economy. The livestock herd of the district 
is estimated at about 172, 272 cattle, 27, 931, sheep, 29,734, 
goats, 14,948, horses, and 71,763, poultry. Teff, millet, corn, 
sorghum, wheat, and sesame are some of the major crops [12].

Study design and study animals

A cross-sectional study design was used to determine the 
prevalence of bovine fasciolosis and to identify associated 
risk factors in the study area. This study was carried out on 
sheep of different age groups, sex, and body condition. Age 
was estimated and categorized as described in [13]. The sheep 
were divided into groups under 1 year and 3 months and the 
adults are over 1 year and 3 months. The rating of the body 
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condition of each animal was determined based on the criteria 
established by [14] using the 5-point scale (1 = very thin to 5 = 
obese). It can be evaluated by palpating the lumbar vertebrae 
between the back of the ribs and the front of the pelvic bones.

However; for this study, animals were classifi ed as poor, 
medium, and in good physical condition. The study was 
conducted on 384 sheep selected by 38 farmer associations 
such as Bedele 02, Dabena Daru, Shebe, and Yabela, taking 
into account the number of the road or transport access and 
area sheep. Among these animals were 80 Bedele 02, 96 
Dabena Daru, 102 Yabela and 106 Shebe. Individual animals 
were selected by simple random sampling. Accordingly, the 
sample size of study animals from each farmer’s association is 
determined based on a proportional basis.

Sample size determination 

To determine the sample size, a prevalence rate of 50% was 
taken into consideration since there was no published research 
work on ovine fasciolosis done in the study area. The desired 
sample size for the study was calculated by using the formula 
given by [15] with a 95% Confi dence interval and 5% absolute 
precision. 

Where N = require sample size

 1.962*Pexp 1-PexpN= 2d

Pexp=expected prevalence 

CI=confi dential Interval (95%) 

d=desired absolute precision (5%)

 
 

1.962*0.5 1-0.5N= 20.05

Accordingly, the estimated sample size was 384 animals

Sample collection, transportation and examination

A total of 384 fecal samples were collected and all samples 
were taken directly from the rectum of the vulva using a 
glove and placed in a clean universal bottle with a screw cap 
each sample was clearly labeled with the identifi cation of the 
animal species, sex was labeled with age, body condition score 
and sample collection site followed by recording on the data 
collection sheet. Samples collected in nearby locations, such 
as Dabena Daru, Shebe, and Yabela, which are far from the 
Bedele Regional Veterinary Laboratory, were protected by a 
formal solution for the development and escape of eggs before 
being tested. Fasciolosis eggs were examined using different 
equipment and laboratory equipment such as beakers, strainers, 
measuring cylinders, mortars, and pestles, test tubes, test tube 
racks, microscope slides, coverslips, microscopes, centrifuges, 
and coolers. The examination procedure for examining Fasciola 
eggs was as follows: approximately 10 grams of feces were 
collected from the rectum of each selected sheep using gloved 
fi ngers and placed in a universal bottle.

The fecal sample was crushed with mortar and pestle 
and 40-50 ml of tap water was added and mixed with a 
fork and fi ltered the fecal suspension through a tea strainer 
into a beaker, the fi ltered material should be poured into 
a centrifuge tube. After balancing the centrifuge tubes, 
centrifuged the sample at about 1500 rpm for three minutes 
the supernatant fl uid was discarded carefully using a pipette 
and bulb, transferred a small amount of the top of the layer 
of the sediment to a microscope slide, and covered with a 
coverslip, Then examined under 10x’s magnifi cation power. 
To differentiate between eggs of paramphistomum species and 
fasciola species a drop of methylene blue solution was added to 
the sediment. Eggs of fasciola species show yellowish color while 
eggs of paramphistomum species stain by methylene blue and 
examined under 40 x magnifi cation powers [16].

Data management and analysis

The collected data were entered and stored into a Microsoft 
Excel spreadsheet in 2007. The data were thoroughly screened 
for errors and properly coded before subjecting to statistical 
analysis. The data were imported from Microsoft Excel and 
analyzed using Statistical Package for Social Sciences (SPSS) 
software version 20.0. Descriptive statistics were used to 
quantify the prevalence of fasciolosis. The prevalence of 
fasciolosis was expressed as a percentage with a 95% confi dence 
interval by dividing the total number of sheep positive for 
fasciolosis by the total number of animals examined in the 
study period. The prevalence rate of fasciolosis was calculated 
for different risk factors as the number of fasciolosis positive 
animals examined divided by the total number of animals 
investigated at the particular time. The signifi cant difference 
in fasciolosis prevalence was determined using descriptive 
statistics; the Chi-Square test where P – value was found less 
than 0.05.

Result

Coproscopic examination conducted from November 2017 
to April 2018 shows that out of a total of 384 local sheep 
placed under a traditional extensive management system 
tested by using the sedimentation technique of feces, 85 sheep 
were found to be infected by Fasciola Fasciola with an overall 
prevalence of 22.1%. The variation of prevalence among 
peasant associations (PAs) shows the highest was recorded 
in Shebe (26.4%), followed by Yabela (22.5%), Dabena Daru 
(20.8 %), Bedele 02 (17.5%), however, there was no statistically 
signifi cant difference (P > 0.05), as described below in (Table 
1).

In the present study area, the prevalence of fasciolosis is 
found to be higher in sheep with poor body conditions. The 
prevalence is 38.6 %, 22.3 %, and 16.3 % in poor, medium, and 
good body condition respectively with statistically signifi cant 
differences (P < 0.05). The prevalence of fasciolosis was also 
assessed between female and male sheep. Accordingly, the 
prevalence is found to be 23.0% and 21.0%, respectively without 
statistically signifi cant (p > 0.05) as described in (Table 2).

The prevalence of fasciolosis between young and adult 
animals was compared based on age groups of animals. 
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Accordingly, the statistical analysis revealed signifi cant 
differences (p < 0.0s) between sheep of different age groups 
(Table 2).

Discussion

There are various results reported by many authors or 
researchers in different years regarding the prevalence of 
fasciolosis in sheep in Ethiopia. The current study found 
that the overall prevalence of fasciolosis based on a joint 
coprological test of fasciolosis in sheep was 22.1%. The 
fi ndings were consistent with other studies in different parts 
of the country that reported a prevalence of 24.2% in selected 
areas of Alamata, Ethiopia [17]. The prevalence of fasciolosis 
in sheep in this study was higher than the 14.6% prevalence 
reported by [18] in Hirna [19] 13.4% in Nekemte, [20] 13.2% in 
the central Awash River basin. This can be due to differences 
in temperature, rainfall, humidity, humidity, soil, and other 
environmental factors that can affect the life cycle of the 
parasite. However, the current prevalence was less than 50.8% 
in Chole Worea and its environs, Ethiopia) [21] and Mainz Lalo 
Medir District, in northeastern Ethiopia, 70.2%. This may be 
due to agricultural and environmental differences between 
local areas, management systems, sample size, sampling 
period, and deworming status.

Consequently, the prevalence of ovine fasciolosis in the area 
of the present study in deferent peasant associations (PAs) was 
higher in Shebe (26.4%) followed by Yabela (22.5%), Dabena 
Daru (20.8%), and Bedele 02 (17.5%), without signifi cant 

difference. This signifi cant variation in prevalence from one 
peasant association to the others may be due to the presence of 
a large variety of marshy or swampy lands, the irrigation canal, 
and the management of animals.

The prevalence of fasciolosis was signifi cantly higher in 
poor body conditioned sheep (38.6%) than in medium (22.3%) 
and good body conditioned (16.3%) sheep. This fi nding is 
consistent with the result of [10,22-25] also found that sheep 
with poor body conditions had a higher prevalence than their 
counterparts. This can be explained by the fact that sheep with 
poor body conditions are less resistant and are more susceptible 
to infectious diseases, as compared to good body conditions 
once. In addition to weight loss, lack of appetite, poor diet, 
and weekly growth rates are associated with an increase in the 
number of fl ukes in sheep’s bodies [6].

The present study found that the prevalence of fasciolosis 
was signifi cantly higher in adult sheep (26.3%) than in young 
(15.8%). This result is corroborated by other reports [10,26,27]. 
The low prevalence in young sheep may be due to the sheep 
management system in the study area, where they are not 
allowed more visits to the pasture with adult sheep, leading 
to contact with infectious fasciola larvae and adult sheep. The 
probability decreases. They are often allowed to graze a larger 
area of pasture than young people, which increases the risk of 
infection. In addition, the increased risk of exposure in adults 
may be associated with physical differences such as stress, 
pregnancy and lamb, inadequate nutrition, and co-infection.

The prevalence of the disease in females and males was 
23.0% and 21.0%, respectively. There was a nonsignifi cant 
difference (P > 0.05) between the two sexes. The lack of 
signifi cant sex-specifi c differences was also reported by [28-
30]. This could be due to grazing of both sexes on similar 
pastures contaminated with fasciola. This shows that gender 
does not affect the prevalence of fascioliasis and that both 
sexes are equally susceptible and exposed to the disease. In 
general, the results obtained in this study indicated that there 
was fascioliasis in the study area.

Conclusion and recommendations

Current studies show that fasciolosis is one of the major 
obstacles to the development of sheep production and 
development in the study areas. The prevalence of ovine 
fasciolosis in the study area was 22.1%. Origin, body condition, 
sex, and age were important risk factors assessed for ovine 
fasciolosis. The occurrence of ovine fasciolosis in this study 
suggested that there is the presence of favorable ecological 
and climatic conditions for the development and survival of 
the Fasciola species as well as intermediate hosts. Based on 
the above conclusion, the following recommendations are 
forwarded:

 Strategic anthelmintic and basic animal management 
system improvements need to be practiced. 

 It is necessary to implement awareness-raising 
measures for animal owners in the study area. 

Table 1: Prevalence of ovine fasciolosis in different peasant associations.

Peasant 
associations

No of animals      No  of positive 
Examined              animals

  
Prevalence 

        (%)
  x2            (P- value) 

Bedele 02
Yabela                                   

Dabena daru 
Shebe 

80                               14
102                             23                  
96                               20
106                             28

       17.5%        
        22.5% 
        20.8%
        26.4%         

2.228          0.526

Total 384                             85          22.1%         

Table 2: The prevalence of ovine fasciolosis across risk factors.

Risk factors 
No. of animals 

examined 
No.  of 

positive 
Prevalence 

(%) 
X2 P- 

value 

Body condition score

Poor 70 27 38.6

Medium 112 25 22.3 14.951 0.001

Good 202 33 16.3

Total 384 85 22.1

Age 

Young 152 24 15.8 0.015 5.878

Adult 232 61 26.3

Total 384 85 22.1

Sex 

Female 222 51 23% 0.214 0.644

Male 162 34 21%

Total 384 85 22.1
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 Wetlands should be well-drained in the study area.

 Further research on the epidemiological conditions 
and seasonal dynamics of parasites in the study area 
is required to implement the integrated management 
strategy.
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