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ABSTRACT

Duhok Governorate, Kurdistan Region consists of many districts, where there is a high distribution of
animals, presences of public parks and pastures. The present study was conducted in some of districts
(Duhok center, Semel, Amadyia and Sharya) of Duhok Governorate, Kurdistan Region. The current
study amid to determine the contamination of soils with helminthic ova and their correlation with the
district residents, type of soil and presence of animals (Mainly stray Dogs and Cats).

During this study, 533 soil samples were collected randomly from October 2021 to May 2022. The
samples were collected from different places such as dog shelters, general parks, groves, Hospital parks,
near pastures, near sewage, private gardens, school parks, and near slaughter houses. The collected
samples were tested by flotation technique using saturated zinc sulphate (specific gravity 1.2).

The total rate of soil contamination with helminthic ova in all examined samples was 23.45% (125 /
533). The highest contamination rate with these ova was reported in soil samples examined from Sharya
Camp 53.57% (30/56), while the lowest contamination rate was from Semel district 19.22% (49/255). The
rates of ova in soils collected from Amadyia and Duhok center were 23.61% (34/144) and 15.38% (12/78),
respectively. Regarding to the locations, soil samples examined from rural areas revealed high rate of
contamination 29.33% (107/366) as compared with urban areas, in which the rate was 10.78% (18/167).
The contamination rates with helminthic ova according to the type of soil, in clay soil was 26.54%, while
in silty and sandy soils were 24.39% and 14.96%, respectively.

The contamination rate of soils with these ova was higher in areas populated with animals mainly dogs
and cats which was 26.44% (78/295) as compared to areas free from animals 19.75% (47/238) (19.
Regarding to different places, the results showed that soils in places close to the sewage were highly
contaminated with ova 50.00% (3/6), followed by those near pasture 37.50% (15/40), groves 35.56%
(16/35), dog shelters 32.18% (28/87), school Parks 29.41% (10/34), near slaughter houses 27.50% (11/40),
public places 21.05% (32/152). On the other hand, the lowest contamination of the soil with these ova was
recorded in private gardens 8.26% (10/121), while the soil samples from hospital parks were free from
parasitic ova. According to the type of helminths, ova of 6 helminthic genera were reported in all (533)
examined soil samples, with Toxocara ova being the most prevalent helminths detected in 34 (6.38%),
samples, then ova of Hymenolepis nana in 32 (6.00%), Taeniid ova in 26 (4.88%), Ancylostoma ova in 15
(2.81%), Ascaris ova in 12 (2.25%), and Trichuris ova in 6 (1.13%0).

In conclusion, the soils of some districts were contaminated with different types of helminthic eggs.
Therefore, the people of these districts will be at a high risk of acquiring infection with different species of
these parasites when they get contacts with the soil.
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INTRODUCTION

Soil is usually contaminated by animals,

humans and bird excretes and acts as the
major source of soil contamination with
pathogens. Human can be infected with different
zoonotic diseases that causes health problems.
Many zoonotic parasitic diseases that occur
when the hosts ingest the infective stage

(embryonated ova/ larvae) that passe to the
environment (Traversa, 2014). Ova of several
parasites are highly resistant to adverse climatic
conditions, they can survive in the environment
for several months (Mitrea, 2011). Therefore,
soil is considered as the most common reservoir
for acquiring parasites, which continue their life
cycle and survive in the soils until being
ingested by a susceptible host. People can be
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infected with these parasites through their
contact with the contaminated soil during
outdoor activities. Soil-transmitted helminths
(STHs) refer to a group of parasitic diseases
caused by worms, which have a worldwide
distribution (Nooraldeen, 2015).

The sources of soil contamination with
different species of parasites are occurred by
infected animals and humans which can pass the
infective stages in the environment through their
fecal materials (Traversa et al., 2014). People
are infected by ingestion of the infective stages
accidently or by direct contact with the soils.
The concentration of pets in urban areas is
associated with increasing number of free-range
animals that contributes in soil contamination in
public places (Cassenote et al., 2011). STHs
belongs to different species of parasites,
especially worms such as Toxocara spp., Ascaris
spp., Ancylostoma spp., and Trichuris spp.
(Traversa et al., 2014). Human infections with
dog’s worms are the most common zoonotic
infections, Pullan et. al. (2014) found that over
1.45 billion people were infected with at least
one species of intestinal nematodes. Studies
conducted on soil samples in different regions of
the world have concluded wide range of
environmental contamination, especially in
public places, like parks and playgrounds for
children (Habluetzel et al., 2003; Avcioglu and
Burgu, 2008; Bojar and Kéapel, 2012; Stojpeviil
et al., 2012; Sprenger et al., 2014; Maraghi et
al., 2014; Otero et al., 2014).

The most infected groups for STHs include
children of school age between (5 - 15) years,
pregnant women and farmers (Mohammed et al.,
2016). The most common street or stray animals
in Duhok city are cats and dogs which can
excrete in public places leading to soil
contamination. Human can acquire infection
with parasites during contact with contaminated
the soil when they have gone to public gardens
(Yaro et al., 2018). The soil contamination with
parasites in public areas has been recorded as a
source of infection the parasites in the
population, especially among small children
(Martinez-Moreno et al., 2007; Marques et al.,
2012). Furthermore, few investigators in Iraqg
and Kurdistan Region have performed such
studies, in Erbil (Nooraldeen, 2015), and in
Baghdad (Musa, 2017).

To the best of our knowledge, there is no
studies dealing with the extent of soil

contamination with  helminths in Duhok
Governorate except a study done by Golik and
Al-Saeed (2019) in the Amadyia district that
concentrated on the soil contamination with
Toxocara eggs and another study in Zakho
district involved soil contamination with infected
stray dog’s feces and reported many helminthic
eggs and Strongyloides larvae (Issa et al., 2022).
The current study amid to determine the
contamination of soils with helminthic parasites
and their relation with places, residency, types of
soils and presence of animals (Mainly stray
Dogs and Cats) in some Districts of Duhok
Governorate, Kurdistan Region/Irag.

MATERIALS AND METHODS

Area of the Study

Duhok Governorate - Kurdistan Region is
located in the North part of Irag. In Duhok
governorate the climate has a hot-summer and
cool rainy winters.
Collocation of Soil Samples

In the current study, 533 samples of soils
were randomly collected from some districts of
Duhok Governorate during the period from
October 2021 to May 2022. The soil samples
were collected at a depth of 5-10 cm, about 20 g
of the soil was taken for each sample without
vegetation, and placed in a sealed and labelled
nylon bag, then transported to the parasitology
laboratory, at the College of Medicine, Duhok
University. Soil samples were examined as soon
as possible but sometimes were kept in a
refrigerator at 4 °C for few hours until examined.
All samples were examined by both saturated
Zinc sulphate (ZnSQ,) flotation method with
specific gravity 1.2 and saline sedimentation
method (Mandarino -Pereira et al., 2010;
Mitrea,2011).
Statistical Analysis of the Data

The information of the characteristic criteria
was clarified in number and percentage. The rate
of parasite ova and their types among different
samples were determined in dividing the number
of positive samples on the number of collected
samples The association of parasite rates and
their types with general information were tested
in Pearson’s chi-squared test. The difference of
significant level was estimated at a P-value
<0.05. The statistical tests were designed in JMP
pro-14.3.0. The figures were created using the
Microsoft excel 2013.
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RESULTS

Table (1): shows the general characteristic criteria of all soil samples collected during the present
study (n = 533).

General characteristics

Statistics

Number Percentage
Districts
Amadyia 144 27.02
Sharya (Camp) 56 10.51
Duhok Center 78 14.63
Semel 255 47.84
Residency
Rural 366 68.67
Urban 167 31.33
Soil type
Clay 324 60.79
Sand 127 23.83
Silty 82 15.39
Animal presence
No 238 44.65
Yes 295 55.35
Place type
Dog'’s shelters 87 16.32
General place 152 28.52
Groves 45 8.44
Hospital Park 8 1.50
Near-pasture 40 7.50
Near-sewage 6 1.13
private garden 121 22.70
School Parks 34 6.38
Slaughter house 40 7.50

The total contamination rate with parasites of
all examined soil samples was 23.45% (125 /
533), and this rate of contamination among
general characteristics were listed in (Table 2).
The highest contamination rate 53.57% (30/56)
with parasites ova was reported in soil samples
that examined from Sharya Camp, while the
lowest contamination rate was19.22% (49/255)
in Semel district. The presence of parasites ova
in the soils examined from Amadyia and Duhok
center were 23.61% (34 / 144) and 15.38% (12
[78), respectively. The statistical analysis of soils
contamination with parasites ova between
different places were highly significant (P<
0.0001).

Regarding the residency, soil samples
examined from rural areas revealed high rate of
contamination which was 29.23% (107 / 366) as
compared with urban areas 10.78% (18/167).

Statistically the difference between both areas
was highly significant (P < 0.0001).

The contamination of soils according to the
type of soil, clay soil showed the highest rate of
contamination, followed by silty and then sandy,
at rates of 26.54%, 24.39% and 14.96%,
respectively.  Statistically the  differences
between the three soil types were significant (P
<0.0323).

It is obvious from Table (2) that the
contamination of soils with helminthic ova was
higher in areas populated with animals mainly
stray Dogs and Cats at a rate of 26.44%
(78/295), when compared with areas free from
animals 19.75% (47/238). Statistically the
difference between areas were non-significant (P
=0.0698).

Regarding to the type of places, the results
showed that the 50% (3/6) of the soil in places
near the sewage were contaminated with ova,
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followed by that near pasture in which 37.50%
(15/40), then the rate declined with the lowest
rate 8.26% (10/121) in private parks, while the

ova as illustrated in table 2. Statistical analysis
showed the presence of highly significant
differences (P< 0.0001) in comparison with

soil of hospital parks was free from helminthic  different places.
Table (2): Frequency of soil contamination with helminthic ova in relation to
Different criteria (n = 533).
No. and % of Contaminated soil samples with
helminthic ova

General P-value
Characteristics No. examined Non-contaminated Contaminated

(408 / 76.55%)

(125 / 23.45%)

Districts < 0.0001
Amadyia 144 110 (76.39) 34 (23.61)
Sharya (Camp) 56 26 (46.43) 30 (53.57)
Duhok Center 78 66 (84.62) 12 (15.38)
Semel 255 206 (80.78) 49 (19.22)
Residency < 0.0001
Rural 366 259 (70.77) 107 (29.23)
Urban 167 149 (89.22) 18 (10.78)
Soil Type <0.0323
Clay 324 238 (73.46) 86 (26.54)
Sandy 127 108 (85.04) 19 (14.96)
Silty 82 62 (75.61) 20 (24.39)
Animal presence 0.0698
No 238 191 (80.25) 47 (19.75)
Yes 295 217 (73.56) 78 (26.44)
Place type < 0.0001
Dog'’s shelters 87 59 (67.82) 28 (32.18)
General place 152 120 (78.95) 32 (21.05)
Groves 45 29 (64.44) 16 (35.56)
Hospital Park 8 8 (100.00) 0 (0.00)
Near-pasture 40 25 (62.50) 15 (37.50)
Near-sewage 6 3 (50.00) 3(50.00)
Private garden 121 111 (91.74) 10 (8.26)
School Park 34 24 (70.59) 10 (29.41)
Slaughter house 40 29 (72.50) 11 (27.50)

Person chi-squared test

According to the types of helminths, ova of 6
types were reported from the total number of
examined soil samples (533), Toxocara ova were
the most common helminths found in 6.38% (34

), then ova of Hymenolepis nana in 6% (32),
Taeniid ova in 4.88% (26), Ancylostoma ova in
2.81% (15), Ascaris ova in 2.25%), and
Trichuris ova in 1.13% (6 ) as listed in Table (3).
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Table (3): Total numbers and percentages of soil contamination with the eggs of helminthic genera

(n =533)
Type of helminths No. of contaminated soil samples Percentage

Toxocara 34 6.38
Hymenolepis nana 32 6.00
Taenia 26 4.88
Ancylostoma 15 2.81
Ascaris 12 2.25
Trichuris 6 1.13

Total 125 23.45

Regarding to the helminthic types isolated
from contamination soil samples collected from
different districts in Duhok Governorate (Table
4), in Amadyia, 5 types of helminthic ova were
recorded, with the highest rate of Toxocara ova
which were found at 8.33% of the samples,
followed by Hymenolepis nana in 6.94%,
Ascaris in 2.78%, Trichuris in 0.69%. Regarding
to soil samples examined from the Camp of
Sharya district, the results revealed that the
highest rate of contamination was with Toxocara
at 16.07%, followed by Ancylostoma and
Hymenolepis nana at the same rate of 12.5% for
each of them, while Trichuris and Ascaris were
recorded in 3.57%, 1.79%, respectively.

In Duhok Center, the highest rate was
recorded with Hymenolepis nan and Taeniid ova
in 5.13% for both types, followed by
Ancylostoma and Toxocara in 2.56%, 1.28%,
respectively. In Semel District, Toxocara,
Hymenolepis nana and Taeniid were reported at
highest rate of contamination (4.71%, 4.31%,
4.31%), respectively, followed by Ancylostoma
and Ascaris both at the same rate (2.35%), while
the lowest rate was with Trichuris 1.18%. The
statistical analysis showed the presence of highly
significant differences (P< 0.0001) different
districts.

Table (4): Contamination of Soils with Helminthes types in relation to Districts - Duhok
Governorate.

Contaminated with Helminthes types

No. P-value
Ancylostoma Ascaris Hymenolepi Taenia Toxocara Trichuris
examined S nana
Districts < 0.0001
Amadyia 144 0 (0.00) 4(2.78) 10 (6.94) 7 (4.86) 12 (8.33) 1(0.69)
Sharya (Camp) 56 7 (12.50) 1 (1.79) 7 (12.50) 4 (7.14) 9 (16.07) 2 (3.57)
Duhok Center 78 2 (2.56) 1(1.28) 4 (5.13) 4 (5.13) 1(1.28) 0 (0.00)
Semel 255 6 (2.35) 6 (2.35) 11 (4.31) 11 (4.31) 12 (4.71) 3(1.18)

Person chi-squared test
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It was clear from (Table 5), that rural areas
recorded the highest contamination rates of all
types of helminthic ova when compared with
urban areas. Ova of Toxocara, Hymenolepis
nana and Taeniid were found in 8.74% (32),
6.83% (25), and 5.74% (21) samples,
respectively from rural areas. The lowest rates
were with Ancylostoma 3.55% (13), Ascaris
2.73% (10), and Trichuris 1.64% (6). Regarding
to the soil samples examined from urban areas,

the results reveal that the highest rate was found
in 419% (7), the recorded species included
Hymenolepis nana, and Taeniid 2.99% (5), while
the rates of contamination were the same with
Ancylostoma, Ascaris and Toxocara in 1.20%
(2). Trichuris eggs were not recorded in urban
areas soil samples. The statistical analysis
showed the presence of highly significant
differences (< 0.0004) in relation to residency.
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Table (5): Contamination of soils with helminths types in relation to residency-Duhok Governorate (n

=533).
Contaminated with helminthic ova
P-value
No. Ascaris Taeniid Toxocara Trichuris
Ancylostoma No % Hymenolepi No % No. % No. %
examined No. % $ nana
No %
Residency < 0.0004
Rural 366 13 (3.55) 10 (2.73) 25 (6.83) 21 (5.74) 32 (8.74) 6 (1.64)
Urban 167 2 (1.20) 2 (1.20) 7 (4.19) 5 (2.99) 2 (1.20) 0 (0.00)

Pearson chi-squared test

The results of contaminated soil samples with
helminthic ova according to types of soils were
listed in Table (6). The highest rates in clay soil
were with Toxocara 7.41% (24), Hymenolepis
nana 6.79% (22) and Taeniid 5.56% (18), while
the lowest rates were with Ancylostoma 3.09%
(10), Ascaris 2.47% (8) and Trichuris 1.23% (4).
Regarding to sandy soil, Hymenolepis nana
4.72% (6), Taeniid 3.15% (4) Ancylostoma
2.36% (3), Toxocara 2.36% (3), Ascaris 1.57%

(2), and in one sample 0.79% (1) Trichuris was
observed.

In silty soil, the highest rates of
contamination were with Toxocara 8.54% (7)
followed by Hymenolepis nana 4.88% (4) and
Taenia 4.88% (4), while the lowest rates were
with Ancylostoma 2.44% (2), Ascaris 2.44% (2)
and Trichuris 1.22% (1.0). Statistical analysis
revealed non-significant differences (P=0.7349)
between the rate of contamination in different
soils types.

Table (6): Relationship between rate of contamination of helminthic ova with the type of the soil, in
Duhok Governorate (n = 533).

No.

examined

Contamination with type of helminthic eggs

Ancylostoma Ascaris

No. % No. % Hymenolepis nana

No. %

Taeniid Toxocara Trichuris

P-value

No. % No. % No. %

Soil Type

0.7349

Clay 324 10 (3.09) 8(2.47) 22 (6.79) 18 (5.56) 24 (7.41) 4(1.23)
Sandy 127 3(2.36) 2 (1.57) 6(4.72) 4(3.15) 3(2.36) 1(0.79)
Silty 82 2(2.44) 2(2.44) 4(4.88) 4(4.88) 7(8.54) 1(1.22)

Pearson chi-squared test

Regarding to the relation between
contamination of soils and the presence of
animals mainly dogs and cats (Table 7), the
results showed that the highest rates were with
Toxocara 7.12% (21), Hymenolepis nana 6.44%
(19) and Taeniid 5.76% (17), while the lowest
rates were with Ancylostoma 3,05% (9), Ascaris
2.71% (8) and Trichuris 1.36% (4). Furthermore,
the absent of animals from some areas didn’t

affect the rate and the type of helminths that
contaminate the soil. Because all the six types of
helminths were reported: Hymenolepis nana and
Toxocara were found at the same rates 5.46%
(13), Taeniid 3.78% (9), Ancylostoma 2.52% (6),
Ascaris 1.68% (4) and Trichuris 0.84% (2).
Statistically the presence or absence of animals
was non-significant (P=0.7210).
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Table (7): Contamination of Soils with Helminthes type in relation to presence of animals - Duhok
Governorate (n = 533).

Contamination with Helminthic ova

P-value
Ancylostoma Ascaris Hymenolepi Taeniid Toxocara Trichuris
No. % No. % S nana No. % No. % No. %
No. %
Animals presence 0.7210
No 6 (2.52) 4 (1.68) 13 (5.46) 9(3.78) 13 (5.46) 2(0.84)
Yes 9 (3.05) 8(2.71) 19 (6.44) 17 (5.76) 21 (7.12) 4 (1.36)

Pearson chi-squared test

The results of soils contamination with ova of
helminths in relation to places (Table 8), ova of
Toxocara were the most frequent near sewage,
and near pastures at rates of 50.0% (3/6),
17.50% (7/40) and 14.94% (13/87), respectively.
The lowest rates were found in dog’s shelters,
groves, general places and near slaughter houses
11.11% (5/45), 3.29% (5/152) and 2.50% (1/40)
respectively. Toxocara were not recorded in soil
samples collected from Hospitals Park, Private
gardens and Park of schools. Ova of
Hymenolepis nana were reported from school
Parks at 11.76% (4/34), Groves in 11.11%
(5/45), general places in 10.53% (16/152), near
pastures in 10.00% (4/40), and private gardens in
3/121 (2.48%), while not reported in dog’s
shelters, Hospital parks, near sewage and
slaughter houses. Taeniid ova were found at the
highest rates in soils around slaughter house in
15.0% (6/40) followed by groves in 8.89%
(4/45), dog’s shelters in 6.90% (6/87), school
parks in 5.88% (2/34), near pastures in5.00%
(2/40), and Private gardens in 3.31% (4/121). On
the other hand, the lowest rate was reported from
general places in 1.32% (2/152) and not found in
Hospital parks and near the sewage.

Ova of Ancylostoma were found with the
highest rate in School parks 8.82% (3 /34) and
dog’s shelters 4.60% (4/87), followed by general
places 3.95% (6 /152) and near slaughter house
2.50% (1/ 40). Hookworms have not been
reported from Groves, Hospital Parks, near-
pasture, and near-sewage. Regarding to the ova
of Ascaris, the highest rates of soils
contamination were found near slaughter
house7.50% (3/40) and near pastures 5.00%
(2/40), and dog’s shelters 3.45% (3/87), while
the lowest rates were found in groves, private
gardens and general places in 2.22% (1/45),
1.65% (2/121) and 0.66% (1/152), respectively.
They were not reported from Hospital Parks,
near sewage and School parks. Ova of Trichuris
were not recorded in soil examined from
Hospital Parks, near-pasture, near-sewage,
private gardens and around slaughter houses.
This worm was found in school parks 2.94%
(1/34), dog’s shelters 2.30% (2/87), groves
2.22% (1/45) and general places 1.32% (2/15).

The statistical analysis revealed highly
significant  differences (P< 0.0001) in
comparison with different places.

Table (8): Contamination of soils with helminths type in relation to places in Duhok Governorate

(n =533).
Contamination with Helminthic ova
P-value
Place type Ancylostoma Ascaris Hymenolepi Taeniid Toxocara Trichuris
No. % No. % S nana No. % No. % No. %
No. %
< 0.0001
Dog’s shelters 4 (4.60) 3 (3.45) 0 (0.00) 6 (6.90) 13 (14.94) 2(2.30)
General places 6 (3.95) 1 (0.66) 16 (10.53) 2(1.32) 5(3.29) 2(1.32)
Groves 0 (0.00) 1(2.22) 5(11.11) 4 (8.89) 5(11.11) 1(2.22)
Hospital Parks 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
Near-pasture 0 (0.00) 2 (5.00) 4 (10.00) 2 (5.00) 7 (17.50) 0 (0.00)
Near-sewage 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 3 (50.00) 0 (0.00)
private gardens 1(0.83) 2 (1.65) 3(2.48) 4(3.31) 0 (0.00) 0 (0.00)
School Parks 3(8.82) 0 (0.00) 4 (11.76) 2 (5.88) 0 (0.00) 1(2.94)
Slaughter house 1 (2.50) 3 (7.50) 0 (0.00) 6 (15.00) 1 (2.50) 0 (0.00)

Person chi-squared test
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DISCUSSION

Soil contamination with helminthic ova
is a direct indicator of risk for the
transmission of these parasites to humans or
animals. In the current study, the overall
contamination rate of soil specimens was
23.45 % (125 /533) out of the examined
specimens, and this rate is an indicative of
public health risk posed by these ova. This
study is consistent with other studies
worldwide which reported higher rates of
soil contamination with helminthic ova. In
Sudan, Nigeria, and Ethiopia rates of 67%,
68.1%; 50.6%, and 35%, respectively, were
reported (Mohammed et al., 2016; Hassan et
al. 2017; Badaki et al., 2018; Tadege et al.,
2022). On the other hand, a lower rate of
17.6% of STH was reported in south
Cameroon by Joel et al. (2021).

In the present study the highest total rate
(6.38%) was with Toxocara ova, which were
the most frequently found near sewage, and
near pastures of 50% (3/6), 17.50% (7/40)
and 14.94% (13/87), respectively. While the
lowest rates were recorded in dog’s shelters,
groves, general places and near slaughter
houses, at rates of 11.11% (5/45), 3.29%
(5/152) and 2.50% (1/40) respectively. Soil
specimens taken from hospital parks, private
gardens, and school parks were free from
Toxocara ova.

Variable rates of soil contamination
with Toxocara ova were reported mainly
from Erbil city by Molan and Faraj (1989);
Hussein, 1997; Faraj (2000); Ahmed (2006);
Nooraldeen (2015) which were: 13.6 %,
14%, 18.1%, 16%, and 50 %, respectively.
As regard to other parts of Iraq, In Basra,
Mahdi and Ali (1993) recorded a rate of
12.2% of soil contamination with Toxocara
ova. In Alnassiriyah city center, southern
part of Irag, Al-Kassar (2009) recorded a
rate of 16.43% with Toxocara ova in soils of
public places and children play grounds.

In countries neighboring Irag, also
variable rates of soil contamination with
Toxocara ova were reported, in northern and
central areas of Jordan, a rate of 15.45% was
found in soil specimens collected from

school playgrounds and public places (Abo-
Shehada, 1989). In Riyadh, Saudi Arabia,
Al-Megrin ~ (2010), reported 20% of
Toxocara ova in leafy vegetables. In Turkey
Ge and Ge (2000) stated that 8.25% - 60.9%
of public parks were contaminated with
Toxocara ova. In Iran, Motazedian et al.
(2006) reported that 6.3% of public places in
Shiraz city was contaminated with Toxocara
ova. In Iran also, much higher rates of soil
contamination with ova in public places
reaching to 22.2% (in Khorram) and 79.3%
(In Tehran) were reported by Zibaei et al.,
(2010) and Tayalla et al. (2012),
respectively. In other countries, in Europe,
Habluetzel et al., (2003) reported 24% of
soil contamination with Toxocara ova in
Italy, in Poland, 18.6%, Bojar and Kaapel
(2012) and 10.6%, Blaszkowska et al.
(2013) of soil were contaminated with
Toxocara ova. In Portugal very high
prevalence of Toxocara ova reaching 63.3%
was reported by Otero et al. (2014),
respectively. In Brazil, several studies were
conducted, and reported soil contamination
rate with Toxocara ova at 22.4%
(Mandarino-Pereira et al., 2010), 30.2%
(Cassenote et al., 2011) 36% (Sprenger et
al., 2014), 44%, De -Moura et al., (2013)
and 78.6%, Marchioro et al., (2013).

The variation between the results of all
of these studies may be attributed to a wide
range of factors, such as climatic conditions,
dogs’ population and their spreading, soil
type, number of soil samples examined,
behavioral habits, socioeconomic status,
time of sampling, method of storing soil
samples, and techniques used for sample
analysis (Oyebamiji and Hassan, 2021)

The public schools that were included in
the current study were without fences, thus
dogs can enter their yards freely without any
obstacles, which might be infected with
Toxocara worms. During sample collection,
children were seen playing in the soil with
their bare hands and feet, even not wearing
shoes or slipper, thus increasing the risk of
acquiring Toxocara infection.

In the present study, other helminthic
ova were reported including, Hymenolepis
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nan, Trichuris spp., Ancylostoma spp.,
Ascaris spp. and Taeniid ova, at rates of
6.00%, 1.13%, 2.81%, 2.25%, and 4.88%,
respectively. All of these helminthic ova
were recovered from soils in many studies.
In Baghdad, Fathailah, (1988) reported the
prevalence of ova of some helminths as 22%
Ascaris, 26% Hymenolepis nana, 12.57%
Ancylostoma 14% Hymenolepis diminuta. In
Baghdad, also, Guirges and Al-Mofti (2005)
reported the prevalence of helminthic ova as
20% Hymenolepis nana, 25% Ascaris, 21%,
Hymenolepis diminuta, 19% of Ancylostoma
and 15% Trichuris. In Erbil city, Saida and
Nooraldeen (2014) reported the prevalence
of some helminthic ova as: Echinococcus
granulosus  22.4%,  Ascaris  18.3%,
Hymenolepis nana 10.2%, Hymenolepis
diminuta 4.0%, Trichostrongylus 8.1%,
Enterobius  vermicularis  4.0%  and
Dipylidium caninum 6.1%. In another study
in Erbil city conducted by Nooraldeen
(2015), he found ova of Hymenolepis
diminuta in 75%, Ascaris in 33.3%, Taenia
in 25%, Ancylostoma in 25% and 16.7% for
Trichuris.

It is not possible to make an accurate
comparison between the results of all of
these studies because the recovery of
parasitic ova from various localities is highly
variable depending on environmental factor,
soil types, choosing sampling sites, the
number or population of animals defecating
in the sampled area and the methods used for
soil analysis. The increased prevalence of
some of these helminthic ova in the soil
might be due to using humans and animals
waste for fertilizing the farms as they have
been widely wused in some countries
including Iragq. In addition to poor
environmental cleanliness and sanitation in
particular the existence of a large number of
stray dogs that can lead to solil
contamination (Ziegelbauer et al., 2012;
Truscott et al., 2014). Other reason for
environmental contamination with these ova
is the tendency of stray dogs to remain in
humid areas and such areas are favorable for
the survival of helminthic eggs which can
remain alive for few months to years

(Murray et al., 2015). While under harsh
environmental conditions and direct sun
light they will be destroyed within short
periods, therefore, favorable temperature,
humidity, rain, soil pH, and soil type are
significant factors in determining the
viability and development of ova (Brooker et
al., 2006). Thus, the climatic variations
during the year or from one place to another
may affect the rate of soil contamination
throughout the months of the year in various
locations or even in the same location.
Winter and Spring seasons in Kurdistan
region and rest parts of Iraq have fluctuated
temperatures and rain fall, during these
seasons the highest rates of contamination
occurs in the soil.

CONCLUSIONS

Soil transmitted helminths are still
highly prevalent in different districts of
Duhok governorate. This could be attributed
to presence of a large number of stray dogs,
in addition to poor environmental sanitation,
poor personal hygiene due to several factors
such as poor or adequate sanitary facilities,
low level of health education among the
community, and other associated risk factors
in the studied locations. Therefore, in order
to combat the transmission and re-infection
among the population its preferred to
disseminate the preventive programs among
the community and to control the population
of stray dogs or use deworming treatments
especially for those dogs which accompany
sheep herds.

Declarations

This study is an original one that has
never been submitted, accepted or published
before in any journal.

Data Availability Statement:

All data described in this manuscript are
freely available.
Acknowledgments:

It is of utmost respect that the authors
acknowledge  the  support of the
Microbiology Department, Medical College,
University of Duhok for providing some of
research  facilities. Also, we highly



Journal of University of Duhok., Vol. 25, No.2(Pure and Engineering Sciences), Pp 300-311, 2022

appreciate all the helps granted to us from
people during this work.
Conflicts of Interest:

The authors declare that there is no any
conflict of interest in this study.

REFERENCES

Traversa, D.; Di Regalbono, A.F.; Di Cesare, A.; La
Torre, F.; Drake, J. and Pietrobeli, M. (2014).
Environmental contamination by canine
geohelminths. Parasites and Vectors, 7: 67.

Mitrea, I.L. (2011). Parazitologie si boli parazitare.
Ed. Ceres, Bucuresti.

Nooraldeen, K. (2015). Contamination of public
squares and parks with parasites in Erbil city,
Irag. Ann Agric Environ Med., 22 (3):418—

420.
Cassenote, A. J. F., Neto, J. M. P., Lima-Catelani, A.
R. A., Ferreira, A. W. (2011). Soil

contamination by eggs of soil-transmitted
helminths with zoonotic potential in the town
of Fernanddpolis, State of Sdo Paulo, Brazil,
between 2007 and 2008. Revista da Sociedade
Brasiliera deMedicina Tropica, 44 (3): 371-
374.

Pullan, L.R., Smith, L.J., Jasrasia, R., Brooker, J.S.,
(2014). Global numbers of infection and
disease burden of soil transmitted helminth
infections in 2010. Parasites and Vectors, 7:37.

Habluetzel, A., Traldi, G., Riggieri, S., Attili, A.R.,

Scuppa, P., Marchetti, R., Menghini, G.,
Esposito, F., (2003). An estimation of
Toxocara canis prevalence in  dogs,

environmental egg contamination and risk of
human infection in the Marche region of Italy.
Veterinary Parasitology 113:243-259.

Avcioglu, H., Burgu, A., (2008). Prevalence of
Toxocara ova in soil samples from public parks
in Ankara Turkey. Vector-Borne and Zoonotic
Diseases, 8 (3): 345-350.

Bojar, H., K 4aped, T., (2012). Contamination of soil
with eggs of geohelminths in re creational
areas in the Lublin region of Poland. Annals of
Agricultural Environmental Medicine, 19(2):
267-270.

Stojpeviii, D., Sus$ii, V., Lupinger, S., (2010).
Contamination of soil and sand with parasites
elements as a risk factor for human health in
public parks and playgrounds in Pula, Croatia.
Veterinarski Arhiv, 80 (6): 733-742.

Maraghi, S., Jafari, M., Sadjjadi, S.M., Latifi, S.M.,
Zibaei, M., (2014). Study on the contamination
of Abadan public parks soil with Toxocara spp.
eggs. Journal of Environmental Health Science
and Engineering, 12: 86.

D., Nijsse, R., Gomes, L., Alho, A,
Overgaauw, P., Hoek, D., Madeira de
Carvalho, L.M., (2014). Prevaléncia de ovos de
Toxocara spp., no solo de parques publicos da
area da Grande Lisboa, Portgal — resultados
preliminares. (In Portuguese). Acta
Parasitologica Portuguesa, 20 (1/2): 47-50.
Mohammed, M.A., Siddig, E.E., Elaagip, A.H., Edris,

M.M.A and Nasr, A.A., (2016). Parasitic
contamination of fresh vegetables sold at
central markets in Khartoum State, Sudan.
Annals of Clinical Microbiology and
Antimicrobials, 15:17 DOI 10.1186/s12941-
016- 0133-5.

Yaro, C. Kogi, E. and Luka, S., (2018). Spatial
distribution and modeling of Soil Transmitted
Helminth Infection in Nigeria. Advances in
Infectious Diseases, 8(82): 82- 107.

Martinez-Moreno FJ, Hernandez S, Lépez-Cobos E,
Becerra C, Acosta I, Martinez-Moreno A.,
(2007). Estimation of canine intestinal
parasites in Cérdoba (Spain) and their risk to
public health. Vet Parasitol. 143(1): 7-13.

Marques JP, Guimardes Cde R, Boas AV, Carnalba
PU., (2012). Contamination of public parks and
squares from  Guarulhos (S8 Paulo
State,Brazil) by Toxocara spp. and
Ancylostoma spp. Rev Inst Med Trop Sao
Paulo. 54(5): 267-271.

Musa 1.S. (2017). Incidence of helminthiasis in
humans in Irag. Karbala International Journal
of Modern Science 3 (2017) 267-271.

Golek, H. 1., Al-saeed, A. T. M., (2019).
Contamination of soil with toxocara and other
helminths in soils of Amadyia District, Duhok
Governorate, Kurdistan Region, Iraq. Applied
Ecology and Environmental, 17(6):14883-
14891.

Issa A.R., Mero, W.M. S., Arif, S. H., Casulli, A,
(2022). Prevalence of Taniid eggs in the feces
of stray dogs collected from different location
of Zakho city, Kurdistan Region, Irag.
Acceptance letter from the academic journal of
Nawroz University. No. 1729 dated 3/7/2022.

Otero,

309



310

Journal of University of Duhok., Vol. 25, No.2(Pure and Engineering Sciences), Pp 300-311, 2022

Mandarino-Pereira, A., de Souza, F. S., Lopes, C. W.,
Pereira, M. J., (2010): Prevalence of parasites
in soil and dog feces according to diagnostic
tests. —Veterinary Parasitology 170: 176-181.

Hassan, A.A., Oyebamiji, D.A. and Idowu, O.F.,
(2017). Spatial patterns of soil transmitted
helminths in soil environment around Ibadan,
an endemic area in South-west Nigeria.
Nigerian Journal of Parasitology, 38(2):179-

184,
Badaki, J.Aa., Shitta, K. B., Labija, G. B.,and
Agwuja,F.  S.(2018). SOIL PARASITE

CONTAMINATION OF PUBLIC PLACES
WITHIN LOKOJA Badaki, J.A., Shitta, K
Federal University Lokoja, Kogi State. Nigeria.
Bayero Journal of Pure and Applied Sciences
ISSN 2006 — 6996

Tadege, B. T., Mekonnen, Z., Dana, D., Sharew, B.,
Dereje, E., Loha, E., Verweij, J. J., Casaert, S.,
Vlaminck, M., A., Leveche, B., (2022).
Assessment of environmental contamination
with soil-transmitted helminths life stages at
school compounds, households and open
markets in Jimma Town, Ethiopia. PLOS
Neglected Tropical Diseases |
https://doi.org/10.1371/journal.pntd.0010307
April 4, 2022, pp 27.

Joel, A, T., R., Jeannette, Y., Gabriel, T., H., Arlette,
N., T., Rosine, N. V., Mbida, M., (2021). Rate
of Soil Contamination by Soil Transmitted
Helminths in Relation to the Awareness Status
of Pupils in Primary Schools of Penka-Michel,
West-Cameroon. Journal of Health and
Environmental Research, 7(2): 112-121.

Molan, A.L. and Farag, A.M., (1989). Prevalence of
intestinal parasites in school children of Arbil-
Northern Irag. Saud. Med. J., 10 (2): 107-110.

Hussein, M. M. S. (1997): Prevalence of intestinal

parasites in children up to 6 years old in Erbil

province, Irag. — Zanco Special Issue 1: 59-65.

A. M., (2000). Prevalence of intestinal

parasites in some kindergartens in the center

of Erbil Northern Irag. — Journal of Dohuk University
3(1): 7-12.

Ahmed, Q. M. (2006): Prevalence of intestinal
parasites among food handlers and

primary school children in Erbil province with initial
cultivation of E. histolytica. — MSc Thesis,
Salahaddin University, Erbil.

Faraj,

Mahdi, N. K., Ali, H. A. (1993): Toxocara eggs in the
soil of public places and school in Barsah, Iraq.
— Annals of Tropical Medicine and
Parasitology. 87:201-205.

Al-Kassar, N. R. (2009): Prevalence of Toxocara
species eggs in public places and

children play grounds of Anassiriyah city. Journal of
Thigar University 5 (2).

Abo-Shehada, M. N., (1989).Prevalence
of Toxocara ova in some schools and public
grounds in northern and central Jordan.
Annals of  Tropical Medicine and
Parasitology. 83(1):73-75.

Al-Megrin, W. A. 1., (2010). Intestinal parasites
infection among  immunocompromised
patients in Riyadh, Saudi Arabia. Pak J Biol.
Sci. 13(8): 390 — 394.

Ge, S., Ge, H. (2000). Prevalence of Toxocara spp.
eggs in the soil of public parks in Ankara,
Turkey. — Dtsch tierarztl Wschr (107):72-75.

Motazedian, H., Mehrabani, D., Tabatabaee. S. H. R.,
Pakniat, A., Tavalali, M. (2006). Prevalence of
helminth ova in soil samples from public
places in Shiraz. — Eastern Mediterranean
Health Journal 12(5): 562-565.

Zibaei, M., Abdollahpour, F., Birjandi, M., Firoozeh,
F. (2010). Soil contamination with Toxocara
spp. eggs in the public parks from three areas
of Khorram Abad, Iran. — Nepal Medical
College Journal 12(2): 63-65.

Tavalla, M., Oormazdi, H., Akhlaghi, L., Razmjou,
E., Moradi, Lakeh, M., Shojaee, S., Hadighi,
R., Meamar, A. R. (2012). Prevalence of
parasites in soil samples in Tehran public
places. — African Journal of Biotechnology
11(20): 4575-4578.

Habluetzel, A., Traldi, G., Ruggieri, S., Attili, A. R.,

Scuppa, P., Marchetti, R., Menghini, G.,
Esposito, F., (2003). An estimation of
Toxocara canis prevalence in  dogs.

environmental egg contamination and risk of
human infection in the Marche region of Italy —
Veterinary Parasitology 113: 243-252.
Blaszkowska, J., Wojcik, A., Kurnatowski, P.,
Szwabe, K. (2013). Geohelminth egg
contamination of children’s play areas in the
city of Lodz (Poland). - Veterinary
Parasitology 192(1-2): 228-233.
Mandarino-Pereira, A., de Souza, F. S., Lopes, C. W.,
Pereira, M. J., (2010). Prevalence of parasites


https://www.tandfonline.com/author/Abo-Shehada%2C+M+N
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Megrin+WA&cauthor_id=20836300

Journal of University of Duhok., Vol. 25, No.2(Pure and Engineering Sciences), Pp 300-311, 2022

in soil and dog feces according to diagnostic
tests. — Veterinary Parasitology 170: 176-181.

Sprenger, L. K., Green, K. T., Molento, M. B,
(2014). Geohelminth contamination of public
areas and epidemiological risk factors in
Curitiba, Brazil. — Brazilian Journal of
Veterinary Parasitology 23(1):69-73.

De-Moura, M. Q., Jeske, S., Vieira, N. J., Corréa, G.
T., Berne, A. M. E., Villela, M. M. (2013).
Frequency of geohelminths in public squares in
Pelotas, RS, Brazil. — Revista Brasileira de
Parasitologia Veterinari 22(1): 175-178.

Marchioro, A., Colli, C. M., Ferreira, C. E., Tiyo, R.,
Mattia, S., de Souza, W. F.,

Falavigna-Guilherme, A. L., (2013). Identification of
public areas with potential

toxocariasis transmission risk using geographical
information. — Acta Parasitologica

58 (3): 328-333.

Oyebamiji, D. A. and Hassan, A. A (2021). Soil-
Transmitted Helminths: Parasite load and
viability amidst mass drug administration in
Ibadan, Southwestern Nigeria. Nigerian
Journal of Parasitology, 42(2): 186-193 ISSN
1117 4145.

Fathailah, Z. 1. (1988): The presence of human
parasites in vegetables collected from

different markets in Baghdad city. — MSc thesis.
University of Baghdad.

Guirges, Y., and Al-Mofti, A. W., (2005). The
presence of protozoal cysts and helminthic ova
on Vegetables collected from Baghdad
markets. The journal of Faculty of Medicine
Baghdad. 47(10: 20-21.

Saida, L. A., Nooraldeen, K. (2014). Prevalence of
parasitic stages in six leafy vegetables in
markets of Erbil City, Kurdistan Region, Irag.
— Zanco Journal of Pure and Applied Sciences
26(2): 25-30.

Ziegelbauer K, Speich B, Ma’usezahl D., (2012).
Effect of sanitation on soil-transmitted
helminth infection: systematic review and
meta-analysis. PLoS Med. 2012; 9: €1001162.
https://doi.org/10.1371/journal. pmed.1001162
PMID: 22291577 17.

Truscott J, Hollingsworth T, Brooker S, Anderson R.
(2014). Can chemotherapy alone eliminate the
transmission of soil transmitted helminths?
Parasit Vectors. 2014; 7:266.
https://doi.org/10.1186/1756-3305-7- 266
PMID: 24916278.

Murray P, Rosenthal K, P., faller M. (2015). Medical
Microbiology. Elsevier.

Brooker S, Clements AC, Bundy DA. (2006). Global
epidemiology, ecology and control of soil-
transmitted helminth infections. Adv Parasitol.,
62:221-261.  https://doi.org/10.1016/S0065-
308X(05)62007-6 PMID: 16647972.

311



