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Trematodes are chronic, debilitating diseases in livestock, causing significant economic losses worldwide. From mid-December
2021 to May 2022, a cross-sectional study was carried out in the Damot Sore District to estimate the prevalence of trematode
infections in cattle and associated risk factors. Trematode eggs were found in 100 of the 384 faecal samples tested, with an
overall prevalence of 26.04% (95% CI: 21.88-30.69%). The prevalence for Fasciola, Paramphistome, and Schistosoma species
were 12.50%, 5.21%, and 0, respectively. Moreover, the infection rate with two parasites was 8.33%. The data were then
examined further using univariable and multivariable logistic regression analysis. As a result, age was the only potential
predictor identified to influence trematode infections in cattle among the potential predictors considered. Furthermore, old
cattle were more likely to be infected with trematodiasis nearly 12 times (OR = 11 5) that of young cattle, and this difference
was statistically significant (p < 0 05), whereas other risk factors considered were statistically insignificant (p > 0 05). According
to the findings of this study, cattle trematodiasis is a moderately common disease in the study area. As a result, additional
research on the meteorological conditions of snail infection was forwarded, along with other points to reduce the disease
problem in livestock production.

1. Introduction

Ethiopia has a hugely diverse terrain, a diverse variety of cli-
matic topographies, and a plethora of agroecological zones
that are appropriate for hosting a massive animal population
[1]. It had the greatest livestock in Africa in 2020, with 65
million cattle, 40 million sheep, 51 million goats, 8 million
camels, and 49 million poultry [2]. Despite having a huge
livestock population, Ethiopia is unable to fully use these
resources due to a multitude of reasons, including periodic
droughts, infrastructural challenges, animal disease out-
breaks, inadequate nutrition, poor husbandry practices, a
shortage of trained manpower, and a lack of government
policies for disease prevention and control [3].

In all parts of the world, parasitic infections have a sig-
nificant influence on cattle production and welfare. Infec-
tions with the two types of internal parasites, liver flukes,

and gastrointestinal nematodes are often considered the
most harmful to cattle [4]. Helminthes, protozoa, and
arthropod parasitic infections, in particular, have the poten-
tial to cause greater economic losses than bacteria and
viruses, but the impact on animal owners is unknown [5].

Among parasitic diseases, trematode infections, primar-
ily fasciolosis, are among the most economically significant
helminth diseases affecting domestic ruminant production
globally [6]. The category Digenea contains all parasitic
trematode species in cattle [7]. Adult trematodes are fre-
quently referred to as “flukes,” and the families that comprise
prominent veterinary parasites include Fasciolidae, Dicro-
coeliidae, Paramphistomatidae, and Schistosomatidae [8, 9].

The most significant flukes documented from various
regions of the world are Fasciola (liver fluke), Paramphis-
tomes (rumen/stomach fluke), and Schistosoma (blood fluke)
[10]. Fasciolosis is one of the most prevalent parasitic
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diseases of domestic animals, affecting mostly cattle, sheep,
goats, and, occasionally, humans. Fasciola hepatica (F.
hepatica) and Fasciola gigantica (F. gigantica) are the two
species most often implicated as etiological agents of fascio-
losis. Only F. hepatica is a threat in Europe, the Americas,
and Oceania, but the populations of both species overlap
in many parts of Africa and Asia [11]. It is one of the most
serious parasitic diseases affecting Ethiopian cattle produc-
tion [12]. Fasciolosis is more common in young animals
and is frequently chronic. Adult flukes in the bile ducts
induce inflammation and cause bile duct blockage, liver tis-
sue damage, and anemia. In this sense, both immature and
adult flukes have a significant impact on the growth rate
and feed conversion of young animals. There may be a
decrease in milk output as well as a decrease in conception
and pregnancy rates in cows [13].

Animal productivity, weight gain, and meat and milk
output are all reduced by fasciolosis. Furthermore, chronic
fasciolosis produces mild icterus, metabolic problems, and
secondary infections due to weakened immunity, as well as
liver condemnation during postmortem examination in
slaughterhouses, whereas acute fasciolosis may result in
fatalities [14].

Paramphistomosis is a pathogenic disease that affects
domesticated ruminants and causes significant economic
losses in the dairy and meat sectors. It is considered a
neglected tropical disease, with the highest prevalence
throughout tropical and subtropical regions, particularly in
Africa, Asia, Europe, and Australia [15]. It has a wide geo-
graphical distribution, particularly in Thailand [16], Ethio-
pia [17], and Nigeria [18]. Different species of the Rumen
fluke, Paramphistomum, predominate in different parts of
the world. Calicophoron calicophorum is the most abundant
species in Australia. Paramphistomum cervi is the most fre-
quent species in countries as far apart as Pakistan and Mex-
ico [19]. Calicophoron daubneyi is the most common rumen
fluke in the Mediterranean and temperate areas of Algeria
and Europe [20], and it has recently been identified as the
most common rumen fluke in the British Isles [21, 22].

They are largely nonpathogenic, but clinical outbreaks
have been reported to occur. Rumen flukes have a conical
form that measures 5–12mm by 2–4mm; it has been
observed that adults prefer the rumen and reticulum of
ruminants, whereas immature parasites prefer the small
intestine and abomasum [23].

Schistosoma bovis, S. mattheei, and S. leiperi can all cause
schistosomiasis in cattle in Africa. In large ruminants, schis-
tosomiasis is typically thought to be of minor relevance, and
even when a high frequency of the parasite is found in
slaughtered cattle, clinical indications of the disease are only
observed rarely [8]. Infection, on the other hand, might
cause serious clinical symptoms [7].

A thorough understanding of parasite epidemiology and
interactions with hosts in a given environment and manage-
ment system is required for a reasonable and long-term hel-
minth control campaign [23, 24]. To reduce the economic
losses caused by trematode infections, which are known as
neglected tropical diseases and chronic debilitating diseases,
various studies in various parts of the country have been pre-

sented thus far. Although considerable research has been
conducted on various trematode infections in cattle and
their prevalence has been reported for specific trematode
parasites in Ethiopia, it is still necessary to generate periodic
and current information on the concurrent prevalence of
trematodes and the associated factors. Moreover, there is
no previous study or documented information regarding
snail-borne trematode infections in live cattle in the Damot
Sore District, Wolaita Zone. As a result, the following objec-
tives were set for the current study:

(i) Identifying and estimating the prevalence of major
snail-borne trematode infections in cattle and asses-
sing major risk factors that could contribute to
snail-borne trematode infection in cattle in the study
area

2. Material and Methods

2.1. Study Area. The study was conducted in the Damot Sore
District from mid-December 2021 to May 2022, in the
Wolaita zone, southern Ethiopia, 395 km southwest of the
capital city of Ethiopia, Addis Ababa. Damot Sore District
is bounded by Sodo Zuria in the southeast, Kindo Koysha
in the west, Boloso Bombe in the northwest, and Boloso Sore
district in the north (Figure 1). It is situated between 6° 51′
and 7° 35′ north latitudes and 37° 46′ and 38° 1′ longitudes,
at an altitude of 1500 to 1800 meters above sea level. It
receives 1200 millimeters of rain each year on average. The
Damot Sore District has three different seasons: dry from
November to February, light rains from March to June, and
heavy rains from July to October [25, 26]. All year, the aver-
age annual maximum and lowest temperatures in the region
are 21°C and 14°C, respectively. Mixed crop-livestock pro-
duction is the most common agricultural method.

2.2. Study Population. The study population was cattle
including both crossbreeds and indigenous breeds of all ages
(older than 6 months) and both sexes. Before collecting sam-
ples, primary data on the breed, sex, body condition score,
and age of the animals were recorded. Tooth eruption and
wear, as described by Lahunta and Habel [27], were used
to determine the age of the study animals. Accordingly, ani-
mals were divided into three groups based on their age: <2
years, 2–5 years, and >5 years. Animal body conditions were
categorized as poor (score 1 to 3), medium (score 4 to 6),
and good (greater than 6), based on observation of anatom-
ical parts such as the vertebral column, ribs, and spines [28].

2.3. Study Design. A cross-sectional study was conducted to
estimate the occurrence of snail-borne trematode infections
in the study area from mid-December 2021 to May 2022.

2.4. Sampling Method and Sample Size Determination. Both
districts and kebeles were selected purposefully based on pre-
vailing livestock populations, transportation accessibility,
and disease ecology as determined by the district’s adminis-
trative body. The study animal was selected by a simple ran-
dom sampling technique. Because there was no previous
coprological study on snail-borne trematode infections in
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cattle in the study area, a 50% estimated prevalence was con-
sidered, as well as a 95% confidence interval, and a 5%
required absolute precision was used to calculate the sample
size. The sample size was calculated according to Thrusfield
[29] formula given below.

n = 1 962 × P exp 1 − P exp
d2 , 1

where n is the required sample size, P exp is the expected
prevalence (p = 50%). d is the desired absolute precision
(5%). Z = 1 96 for a 95% confidence interval.

n = 1 962 0 5 1 − 0 5
0 05 2 = 3 84 × 0 25 = 384

0 0025 2

Overall, 384 cattle were selected and examined.

2.5. Faecal Sample Collection and Examination. During the
first recording of the animal information, faecal samples
(approximately 10 g) were obtained directly from the rectum
of the animals or immediately after defecation using sterile
disposable plastic gloves and placed in a 10% formalin-
filled universal bottle. Each sample was serially numbered
and labeled with the date, origin, breed, deworming history,
age, sex, and body condition of the animal. Next, the samples
were placed in an icebox and transported to theWolaita Sodo
University veterinary parasitology laboratory for coprologi-
cal examination. Then, the sample was immediately exam-
ined and/or maintained at 4°C until it was processed and
checked. Accordingly, the sedimentation technique was used
to detect and count the presence of trematode eggs by dilu-
tion of the faecal suspension and sedimentation of the eggs,
which are heavier than most of the faecal particles. Briefly,
two grams of faeces was added to 42ml of water in a gradu-
ated cylinder. The contents were then mixed thoroughly

using a glass rod and were poured through a tea strainer
to remove large debris. The solution was then further
passed through a sieve (mesh aperture 210mm) into a con-
ical flask, and water was run through the sieve to ensure no
eggs remained attached to the sieve. The filtrate was then
allowed to sediment for 3min after which the supernatant
was siphoned off taking care not to disturb the precipitated
matters. The latter was stained with two drops of methylene
blue, and the entire sediment was placed on a slide covered
with a cover slip and viewed under a compound microscope
(Labomed) [7, 30].

A drop of methylene blue solution (1%) was added to the
sediment to differentiate between eggs of Paramphistome
species and Fasciola species. Paramphistome species eggs
were stained with methylene blue, and the granules were
translucent, whereas Fasciola species eggs were yellowish in
color [8]. The differential EPG was calculated by dividing
the specific parasite egg count in a sample of 3 g by 3.

2.6. Data Management and Analysis. During the collection
of faecal samples from research animals, all data were
recorded in field notebooks using predesigned or preprinted
formats and subsequently input into a computer using a
Microsoft Excel spreadsheet. Before statistical analysis, the
dataset was extensively inspected for errors and/or mistakes
and appropriately coded. The STATA version 14 computer
programs were used to analyze the data, which was imported
from Microsoft Excel. Descriptive statistics such as percent-
ages were used to label the prevalence of trematode infec-
tion. Logistic regression analyses were conducted using
trematode infection as an outcome or dependent variable
against each of the explanatory or independent variables
of the hypothesized risk factors (deworming history, breed,
sex, age, body condition, and season). The explanatory var-
iables with a p value ≤ 0.25 in univariable analyses were
selected for multiple logistic regression analyses. The final
multiple logistic regression models were built using a back-
ward elimination approach. The chi-square test or odds
ratio was used to measure the association or strength
between possible risk variables such as age, deworming his-
tory, sex, physical condition, breed, location, and the prev-
alence of trematode infection. The odds ratio (OR) and its
95% confidence interval (CI) for the variables associated
with the outcome variables were calculated. At a 95% con-
fidence level, a p value of 5% indicated the presence of a
significant association.

2.7. Ethical Considerations. Ethical authorization for the
study was attained from Wolaita Sodo University, with the
Veterinary Medicine Laboratory conferring to institute
guidelines. Within each sampled area, the local community
leader (LCL chairman) and a veterinary practitioner were
informed about the research using a written letter from the
respective district, and they assisted in mobilizing residents.
At six of the sites, cattle owners brought their animals to the
working area, or researchers traveled from house to house to
obtain representative samples from each village, and in all
cases, owners offered consent and were present when their
livestock was sampled.

Map of study area

8 12 16 20 24 28 32 km44 0

Damote Sore district

Wolaita Zone

Map of Ethiopia

36

Figure 1: Location of the study area.
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3. Results

3.1. Overall Prevalence. In the present study, an overall prev-
alence of trematodes 26.04% (95% CI: 21.88-30.69%) was
found in 100 of the 384 cattle that were investigated. In
this study, trematode infection prevalence was found in
35.00% of the crossbreeds and 25.00% of the local breeds,
respectively. Similar to this, it was discovered that older
animals had a greater prevalence of trematode infection
(60.00%), followed by adult animals (23.97%), and young
animals (11.54%). During the study period, the risk factors
such as the sex of cattle, season, history of deworming,
and body condition were used to evaluate the parasite
spread (Table 1).

3.2. Univariable Logistic Regression Analysis. The results of
univariable logistic regression analyses of the association
between trematode infections and various risk factors are
presented in Table 2. In the current study, the univariable
analysis showed that only age was statistically significant
(p < 0 05). However, other factors, such as deworming his-
tory, body condition, sex, breed, and season, were statisti-
cally insignificant (p > 0 05) (Table 2).

3.3. Multivariable Logistic Regression Analysis. Those poten-
tial risk factors (age, breed, BSC, and season) with p values
less than 0.25 were subjected to multivariable logistic regres-
sion, and using the backward elimination technique, the
final model was developed. Thus, age was the only risk fac-
tor associated with the disease, and hence, it was statistically
significant (p < 0 05). Furthermore, the results also showed
that the old animals were nearly 12 times (OR = 11 5) more
likely to be exposed to trematodes than the young animals
(Table 3).

3.4. Species-Specific Prevalence of Trematode Infections. The
prevalence of single and mixed infections is estimated in this
study and shown in Table 4. The prevalence for Fasciola,
Paramphistome, and Schistosoma species was 12.50%,
5.21%, and 0, respectively. Mixed infections with Fasciola
and Paramphistome were recorded in 32 cattle (Table 4).

3.5. Faecal Egg Count. The eggs were counted, and the egg
counts were classified semiquantitatively as “low” (1–2 eggs),
“medium” (3–4 eggs), and “high” (>4 eggs) (Table 5). Fur-
thermore, for Fasciola and Paramphistomum eggs, the results
were also assessed quantitatively by dividing the number of
fluke eggs counted by the faecal weight to calculate the eggs
per gram of faeces (EPG) [31].

4. Discussion

This is the first study to estimate the prevalence of snail-
borne trematode infections in live cattle in the study area.
Trematode parasitism is one of the major issues affecting
ruminant productivity globally [32], and they have been
reported as the main parasitic problem for cattle and other
ruminants in many parts of the world, including Africa
[33]. Trematode infections are common in areas that are
conducive to their intermediate snail hosts [34]. Under-

standing the epidemiology of trematode infection in cattle
is critical for reducing the risk of infection, particularly by
improving management to avoid exposure to intermediate
hosts. In this study, local breeds of cattle were the most prev-
alent because they are the predominant breeds in extensive
farming systems [35]. There were more female (54.95%) ani-
mals sampled than male (45.10%) animals because more
female animals are usually kept by farmers for herd growth
and milk production [36].

In the current study, based on a coprological study, cattle
in the Damot Sore District were found to be infected with
cattle trematodes with an overall prevalence of 26.04%. To
compare the study to previous works in the field, there was
a lack of information on concurrent trematode infections
in cattle from the study area. However, a higher prevalence
of cattle trematode infections in coprological studies of
61.06% [37] and 60.42% [38] has been reported in other
parts of the north-west of Ethiopia and elsewhere in tropical
countries: 64.6% in north-central Nigeria [39] and 33% in
Tanzania [40]. The differences in prevalence might be due
to the variations in sample sizes and ecological and climatic
conditions between the study areas.

Moreover, the lower prevalence of cattle trematode
infections, whose intermediate hosts are aquatic snails,
observed in the present study could be explained by the fact
that the study was conducted in areas with no major perma-
nent water bodies, as opposed to some of the other studies,
which were conducted near permanent water bodies and
irrigation activities. One of the most important factors that
influence the occurrence of trematodiasis in a certain area
is the availability of suitable snail habitats [8].

The current study also showed the prevalence of single
trematode infections in cattle. Accordingly, the highest
prevalence was found for Fasciola, followed by Paramphis-
tomes, whereas there was no recorded case of Schistosoma
in studied animals. The differences in the prevalence of
fluke infection might be attributed to the biology of the
parasite and their intermediate hosts in the study area.
Moreover, the intermediate hosts of Schistosoma need per-
manent nonflow water bodies, which is absent from the
current study sites.

The current study estimated that there was zero prev-
alence of Schistosoma. Because the Schistosoma parasite’s
intermediate hosts were always dependent on the perma-
nent water body to maintain the parasite’s life cycle, addi-
tionally, the eggs of Schistosoma need the presence of
water for development, and the temperature may affect
cercariae shedding. Furthermore, in snails, Schistosoma
takes a long time to develop, and hence, high rainfall is
a good predisposing factor for the emergence of these para-
sites [41]. Epidemiological studies on cattle schistosomiasis
point to the disease’s endemicity, particularly in places with
large permanent bodies of water and marshy pastures [42].
Moreover, this may be due to variations in climate leading
to the drying of the natural habitats of the intermediate host,
the snail, and the larval stages of the parasite, which may not
reach infective stages and may decrease their population,
leading to the absence or decrease in the prevalence of the
disease in the area.
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Table 1: Prevalence of trematodes with potential risk factors in cattle (n = 384).

Variables Categories No. NPA Prevalence (%) 95% CI

Sex
Male 173 43 24.86 18.95-31.88

Female 211 57 27.01 21.43-33.44

Age

Young 52 6 11.54 5.22-23.59

Adult 292 70 23.97 19.40-29.23

Old 40 24 60.00 44.10-74.04

Breed
Cross 40 14 35.00 21.77-51.03

Local 344 86 25.00 20.69-29.87

Deworming history
Dewormed 64 17 26.56 17.11-38.79

Nondewormed 320 83 25.94 21.41-31.04

Body score condition

Good 82 24 29.27 20.38-40.08

Medium 190 43 22.63 17.21-29.16

Poor 112 33 29.46 21.72-38.61

Season
Semidry 127 28 22.05 15.6-30.15

Dry 257 72 28.02 22.84-33.85

No. = number of animals examined; NPA = number of positive animals; CI = confidence interval.

Table 2: Univariable logistic regression output of risk factors and their odds of exposure (n = 384).

Variables Categories No. NPA p value χ2 OR 95% CI

Deworming history
Nondewormed 320 83 0.917

0.011
1.033 0.562-1.898

Dewormed 64 17 ref

Body condition

Poor 112 33 0.976

2.272

1.009 0.540-1.887

Medium 190 43 0.245 0.707 0.394-1.268

Good 82 24 ref

Age

Old 40 24 0.001∗∗

30.277

11.5 3.984-33.198

Adult 292 70 0.052 2.417 0.991-5.899

Young 52 6 ref

Sex
Female 211 57 0.632

0.230
1.119 0.707-1.772

Male 173 43 ref

Breed
Cross 40 14 0.176

1.861
1.615 0.807-3.234

Local 344 86 ref

Season
Dry 257 72 0.211

1.572
1.376 0.835-2.269

Semidry 127 28 ref

No. = number of animals examined; NPA = number of positive animals; χ2 = chi-square; OR = odds ratio; CI = confidence interval; ref = reference cell.
∗∗p < 0 05.

Table 3: Multivariable logistic regression model output of risk factors and their odds of exposure associated with trematodes in cattle
(n = 384).

Variables Categories No. Prevalence (%) p value OR 95% CI

Age

Old 40 60.00 0.001∗∗ 11.546 3.947-33.778

Adult 292 23.97 0.055 2.417 0.991-5.899

Young 52 11.53 ref

OR = odds ratio; No. = number of animals examined; CI = confidence interval; ref = reference cell. ∗∗p < 0 05.
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The most prevalent genus of trematodes identified in
this study was Fasciola at a rate of 12.50% in cattle. This
figure was approximately in line with a report from
Hawassa at 11.5% [43] and from East Wollega Zone at
15.90% [44]. This might be associated with the existence
of a favorable ecological condition for intermediate hosts
of Fasciola in the study area.

The prevalence of cattle fasciolosis in the Damot Sore
District was moderately low when compared to the study
conducted and recorded in the coprological prevalence of
the same zone: 16.6% [45], 23.7% [46], 19.4% [47], and
16.75% [48] and coprological prevalence reported elsewhere
in Ethiopia; 54.2% in Eastern Shoa [49], 23.7% in Kellem
Wollega zone [50], 50.79% in and around Inchini town
[51], 41% in and around Woreta [52], and 33.42% in North
Gondar [53]; as well as an abattoir study of the same zone:
20.24% [45], 26.8% [47], and 30% [48]; and an abattoir sur-
vey of other parts of Ethiopia 27.25% in Hossana [54], 24.4%
in Haramaya [55], 39.95% in and around Bahir Dar [56],
21.9% in Nekemte [57], 53.48% in Jimma [58], 20.3% in
Addis Ababa [59], and 32.3% in Adwa [60].

Similarly, a high prevalence of fasciolosis was reported
elsewhere across the world. A coprological study found
19.25% [61] and 25.46% [62] reported from Pakistan and
66.14% from Bangladesh [63], and an abattoir survey found
21.8% in Nigeria [64] and 28.0% in Hadejia [65]. However,
the current fasciolosis figures were higher than those
reported in abattoir studies in the same zone, which was
4.9% [66], and elsewhere in tropical counties, 6.07% [67].
This disagreement might be attributed to differences in
ecological and climate conditions, the limited accuracy of
diagnostic techniques, the use of different diagnostic tech-
niques, variations in sample size, the study area, and live-
stock management systems.

Fasciola prevalence has been reported to vary over the
years, mainly due to variations in the amount and pattern
of rainfall [68]. Additionally, optimal base temperatures
between the levels of 10°C and 16°C are necessary for snail
vectors of Fasciola spp. These thermal requirements are also

necessary for the development of Fasciola within the inter-
mediate host. The ideal moisture conditions for snail breed-
ing and the development of larval stages within the snails are
provided when rainfall exceeds transpiration and field satu-
ration is attained. Such conditions are also essential for the
development of fluke eggs, miracidiae searching for snails,
and the dispersal of cercariae [8].

The current study found that paramphistomosis was the
second-most common trematodiasis in cattle, with a rate of
5.21%. The rate of paramphistomosis was considerably in
line with a report from Hawassa at 6.7% [43] and elsewhere
in the world: in Germany at 5.5% [69] and in Malaysia at 5%
[70]. The present Paramphistomes prevalence recorded was
lower than the previous reports of coprological studies: in
Holeta Agricultural Research Center Dairy Farm at 10.2%
[54], in northwest Ethiopia at 45.83% [38] and abattoir study
prevalence in Gondar at 51.82% [71], in Jimma at 57.52%
[72], and in the eastern part of Turkey at 8.95% [73]. This
difference might be due to variations in the livestock man-
agement system, the absence of swampy areas, the effect of
deworming, and variations in the study period.

In the current study, the rate of concurrent trematodiasis
(Fasciola and Paramphistomes spp.) in cattle in the study
area was obtained at 8.33%. The occurrence of coinfections
in this study was parallel to the studies in Bangladesh with
9.34% [74] and Malaysia with 11% [70], in which liver fluke
and some species of stomach fluke may occur together in
ruminants. Additionally, this could be attributed to the sim-
ilarity of conducive environments for both parasites and
intermediate hosts in the study area.

On the contrary, this prevalence rate was lower than the
rates of trematodiasis reported in a coprology study: 56.6%
in Tanzania [75], 37.24% in India [76], and elsewhere at
88.1% [77], as well as the abattoir survey: 45.70% in Pakistan
[78], and 38.0% elsewhere in the world [79]. The differences
in prevalence among various studies might be due to varia-
tions in the geoclimatic conditions of these areas of study.
The present study revealed a lower prevalence that might
be due to the awareness of cattle owners and the use of

Table 4: Specific prevalence of trematodes in cattle in Damot Sore District (n = 384).

A genus of trematode discovered No positive %N 95% CI

Single

Fasciola 48 12.50 9.54-16.22

Paramphistomum 20 5.21 3.38-7.95

Schistosoma 0 0 ND

Mixed Fasciola combined with Paramphistomum 32 8.33 5.94-11.56

Total 100 26.04 21.88-30.69

%N = prevalence; CI = confidence interval; ND = not defined.

Table 5: The frequency range of parasite infections based on EPG.

Parasites Low EPG (%) Mild EPG (%) High EPG (%)

Fasciola 12.50 7.81 0.52

Paramphistomes 9.38 4.17 —

Both 3.13 3.906 1.302
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anthelmintics [53]. Moreover, this discrepancy may be due
to the improvement of the concerned veterinarian’s and
private veterinary drug shops’ interventions to minimize
prevalence and, hence, contribute to the reduction of the
parasite’s infections in the cattle.

The infection rate was analyzed based on sex and
showed that females (27.01%) were more infected than
males (24.86%). This justifies the fact that cows are less resis-
tant to infection with fasciolosis due to milk yield during
lactation time; there may be a loss that predisposes them
to the complication of their immunity; and also, most people
traditionally feed their lactating cows by collecting grasses
that are grown around rivers and marshy areas during the
dry season, to attain a high milk yield from cows [80]. On
the other hand, the results of the present study revealed that
the sex of the animal had no significant effect (p > 0 05) on
the occurrence of concurrent trematodiasis.

This signifies that sex has no impact on the infection rate
and that both male and female animals were equally suscep-
tible and exposed to the disease. This could be because both
sexes are exposed to the same pasture lands and watering
points, resulting in equal disease development. This finding
agreed with another research report from Ethiopia [38, 44]
and elsewhere in Bangladesh [74]. However, this result dis-
agreed with the study of Fasciola and Paramphistomum spe-
cies in Indonesia [81]. This might be attributed to the
management system, with males getting longer exposure
out the door when females are kept indoors at the beginning
of lactation [82].

In this study, an attempt was also made to analyze the
prevalence of concurrent trematode infections in cattle based
on age, and there were extreme variations by age category.
Infection rates were significantly higher in animals older than
5 years (60.00%), moderate in adults (23.97%), and lowest in
young animals (11.54%). The older animals were nearly 12
(OR = 11 5) times more likely to be infected than the younger
animals. Likewise, the adult animals were almost two
(OR = 2 417) times more infected than the young.

This is because the disease occurrences were chronic,
and the aged animals harbored the parasites for long periods
without showing typical signs of disease intervention. Also,
the reason for this could partly be that prolonged exposure
to metacercariae-contaminated pastures most likely causes
heavy infections in old animals compared to young animals.
Furthermore, older animals were more likely to be kept
under extensive grazing than younger groups. This finding
was supported by other researchers [39, 83–85], who showed
a statistically significant association between the age of the
cattle and the prevalence of trematodiasis, which was higher
in old cattle than in young cattle, reflecting their greater
length of exposure to infection.

Moreover, the results of the current study indicated that
there was a strong relationship between age categories
(x2 = 30 277, p = 0 001). The high prevalence of old animals
could be attributed to a long exposure time as well as man-
agement practices in which old animals were transported
long distances to graze in swamps, valleys, and floodplain
areas compared to young animals. In addition, when the
cattle get older, their immunity against trematodes might

decrease [45]. However, the current finding disagreed with
Aragaw and Tilahun [37], which reported the occurrence
of a higher infection rate in younger animals compared
to their older counterparts and rationalized that older ani-
mals would develop acquired immunity that resulted in
resistance.

The distribution of concurrent trematode occurrences by
season revealed that concurrent trematode infections were
more common in dry conditions (28.02%) than in semidry
conditions (22.05%). Seasonal variations may be due to
unequal sample distributions between seasons. Additionally,
this might be due to grazing practices during the dry season,
whereby cattle graze in marshy areas, valleys, and flood-
plains, thus exposing them to contaminated pastures. Fur-
thermore, during dry seasons, animals were forced to graze
and drink in communal pastures and ponds, which pose a
high risk of cross-contamination and infection, as well as
the accessibility of Fasciola and Paramphistome species’
intermediate hosts.

Consequently, as animals congregate on the same com-
mon pasture land and ponds due to insecurity of feeding
during dry seasons, the incidence of encysted metacercariae
ingestion increases, resulting in seasonal dynamics in the
occurrence of concurrent trematode infections in cattle.
Furthermore, this might also be due to a decrease in the
number of anthelmintic treatments during dry seasons com-
pared to semidry seasons. Transmission studies on Fasciola
spp. revealed that some free-floating metacercariae may be
suspended in the water and consumed by the definitive hosts
[39]. The optimal development of fluke eggs into miracidia
occurs at the start of the wet season, and development within
the snail is completed by the end of the rainy season. There-
fore, the shedding of the cercariae coincides with the dry
season, and more animals graze around streams and ponds
at that time, thereby predisposing them to infections. In
addition to that, herders migrate in search of water and graz-
ing during the dry season, and thousands of cattle often con-
verge on the few ponds that fail to dry up [24].

A higher prevalence was recorded in crossbred cattle
(35%) than in local breeds (25%). This wide gap could partly
be due to local breeds having acquired a high degree of
immunity as a result of repeated natural exposure to the dis-
ease over a longer period. The main manifestation of immu-
nity was the suppression of worm fecundity. It was also
reported that local cattle that naturally acquire infections
are capable of reducing egg production. Furthermore, there
was a difference in natural or innate immunity between
indigenous and crossbred cattle [85]. However, there was
no significant difference (p > 0 05) between cattle fluke
infections and breeds. These findings agree with Yeneneh
et al. [38], which report no significant difference between
trematode infections and breeds.

Correspondingly, the prevalence of snail-borne trema-
todes in cattle was found to be higher in poor-condition ani-
mals and lower in medium-condition animals. This could be
because poorly fed animals were more likely than well-fed
animals to develop fasciolosis and paramphistomiasis. Poor
animal health also reduced cattle’s resistance to infection
challenges. Additionally, the prevalence of trematodiasis in
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cattle was found to be higher in dewormed animals and
lower in nondewormed animals. This could be attributed
to inappropriate timing of treatments, the use of inappropri-
ate drugs, underdosing, or flukes developing resistance to the
commonly used anthelmintics.

The present study also showed that the animals differed
in the shading of parasite eggs. Accordingly, 12.5%, 7.81%,
and 0.52% of low, moderate, and high Fasciola eggs were
shaded, respectively. Similarly, 9.38% and 4.17% of low and
moderate Paramphistomes eggs were shaded, respectively.
Furthermore, Fasciola and Paramphistomes were shaded
concurrently at 3.13%, 3.91%, and 1.30% of low, moderate,
and high, respectively. This could be attributed to the biology
of parasites, the immunity of hosts, their reactions to para-
sites, and treatment interventions with anthelmintics.

5. Limitations of the Study

The current study period covers only the dry and semidry
seasons and does not include the light and heavy rainy sea-
sons to compare the parasite distributions over the year.
This is due to the short study period and manpower.

6. Conclusion and Recommendations

The present study demonstrated that trematode infections
are moderately prevalent in the study area. This implies that
the district was prone to health problems related to tremato-
diasis in cattle, which might subsequently reduce the eco-
nomic output from cattle and, hence, remain a major
problem that could hinder the growth of cattle production
in this area. This study identified that the age of the animals
was a risk factor for cattle trematodiasis. Female cattle had a
higher prevalence of cattle trematodiasis than male cattle,
during the dry season rather than the semidry season, and
in older cattle (>5 years) rather than younger (2 years) cattle.
This occurrence is closely associated with the major feed
resources in the study area, which were almost natural pas-
tures in the form of grazing land and which were seasonally
waterlogged. In addition, the area lacked clean piped water
for animals, consequently increasing the chance of exposure
to trematode infection. Moreover, epidemiologically, the
area was favorable for the development and multiplication
of intermediate hosts. The majority of the animals examined
in this study had a low to moderate number of parasite eggs.
Consequently, there was a need to institute adequate control
programs in the study area. Based on the above conclusions,
the following recommendations were forwarded:

(i) The role of veterinarians in giving professional
advice concerning awareness creation about the dis-
ease, strategic application of deworming, and pre-
venting animals from grazing in water reservoir
areas should be improved

(ii) The coprological examination should be backed up
by additional diagnostic methods including post-
mortem and immunological diagnosis due to the
restricted accuracy of coprological testing

(iii) The character of different risk factors and the type
of intermediate hosts involved in the prevalence of
trematode infections should be studied further.
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