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Abstract: Geohelminths are soil transmitted parasites where immature stages (eggs) require a period of
development or incubation in the soil before they become infective and are estimated to infect greater than 2
billion humans worldwide. This cross sectional study was conducted from October, 2019 to June, 2020 in
randomly selected locations of Sasiga district of East Wollega Zone of Ethiopia to determine the prevalence
of Geohelminth (load of soil-transmitted helminthes on the soil) and its impact and also to identify the species
of soil transmitted parasites (Geohelminth) in the study area. A total of 384 soil samples were collected from
different locations of the district like compound of Abattoir, Primary School, Private Houses and Market places.
A 15 g of the top soil samples were collected three times weekly from the children playground, front and behind
of classrooms of primary schools, abattoir, private homes and their toilet areas into clean universal bottle using
clean sticker or spoon. Modified Sheather Solution, Simple and Zinc Sulfate floatation techniques were used
to examine the samples. From the total of 384 soil samples and examined for the eggs of parasites, overall of 245
(63.8%) of soil samples were positive for the eggs of different species of soil transmitted parasites in the area.
Different prevalence rates were recorded in four places as 32 (80%), 97 (39.6%), 73(29.8%) and 43 (17.6%) at
Abattoir, Market places, Primary Schools and Private homes, respectively. This showed that abattoir is highly
contaminated (80%) while Private homes was the lowest 43 (17.6%) contaminated areas with different species
of parasites in which statistical analysis showed a significant difference between the soils transmitted parasites
and locations (P<0.05). Different species of parasites like Toxocara canis 49(20%), Ascaris lumbricoides
50(20.4%), Hook worm 41(16.7%), Echinococcus multilocuris 35(14.3%), Trichuris vulvus 25 (10.2%),
Strongyloides stercoli 23(9.4%) Mixed (Hook worm, Trichuris vulvus, A. lumbricoides 22(9%) were observed.
The prevalence of soil transmitted parasites is high and suggests that soil transmitted parasites are important
public health problems in the study area. Thus, improving sanitation facilities, promoting socioeconomic status,
educating the community will be warranted in addition to understanding of the mode of transmission and
methods of prevention of the parasitic infections.
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INTRODUCTION greater than 2 billion humans worldwide [1] Geohelminths

Geohelminth (also known as  intestinal  helminths (eggs) require a period of development or incubation in
and soil-transmitted helminths) infections are caused by the soil before they become infective [2].
Ascaris lumbricoides, Trichuris, hook worm These infections  are  more  prevalent  in  tropical
(Ancylostoma duodenale and Necator americanus) and and  subtropical  regions  of  the   developing  world
Strongyloides stercoralis and are estimated to infect where adequate water supply and sanitation are lacking.

are soil transmitted parasites where immature stages



Acta Parasitologica Globalis 14 (1): 16-24, 2023

17

The major public health significance and economic impact routes of transmission of dog intestinal nematodes in
of this group of helminths is hard to quantify, although both humans and animals. In fact, human beings become
the WHO has estimated that more than 1000 million infected by canine Toxocara spp. and Ancylostoma spp.
people world-wide are infected with one or more of the most frequently via contaminated soil [11].
major pathogenic species of human and that 39 million Various researchers from different countries have
disability adjusted life years are attributed to these four reported a high rate of soil and grass contamination with
nematodes [3, 4]. infective parasitic elements in market places, butcher

Geohelminth infections are most prevalent among shop, recreational, public and urban areas, i.e. parks,
poor populations living in warm, moist climates in tropical green  areas,  bicycle  paths,  playgrounds,  sandpits.
and subtropical regions of low- and middle-income Stray dogs and other  pet  animals  may  defecate in
countries (LMICs), where access to sanitation and clean public streets and areas, thus contaminating the
water is limited. Infections are acquired by ingestion of environment with parasites and favoring zoonotic
fecally contaminated food and water or direct contact with transmission and re-infection for other animals [10,  12].
contaminated soil. Individuals living in endemic areas are On the other hand, close-contact with a pet has been
commonly infected with more than one Geohelminth considered an unlikely risk of infection with intestinal
parasites and infections are generally acquired after 9 parasites for humans because the strong adherence of
months of age and may persist into adulthood through eggs on the animal’s fur, the relatively high number of
repeated infectious exposures [5]. eggs which should be ingested to establish an infection

The epidemiology of Geohelminth infections in and the long time for the embryo nation (i.e. minimum 2
endemic areas is likely to have been influenced by two weeks) [11, 12]. Rather than a self-contamination (e.g. with
factors: (1) the process of urbanization in which self-grooming transmitting eggs from the peri-anal region
increasingly greater proportions of the population are to other parts of the body), dogs may pick up Toxocara
living in urban or urbanized environments, where the eggs on their hair by the scent-rolling [13].
transmission of infections is localized to areas without Rural communities are living with their pet animals
sanitary infrastructure; and (2) anthelmintic treatment without the knowledge of these animal handling or
programs using periodic treatments targeted at school-age management. Though, the concept of Geohelminths which
children, the major reservoir of infection in endemic may impact animal and public health is mandatory.
communities, have been implemented in  many  LMICs. However, a little study have been conducted in different
Geohelminth infections are relatively rare in high-income areas of the country and also no research has been done
countries (HICs) such as the United Kingdom, where the in this study area, still there is lack of information on
few reported infections  are  detected  in  migrants or environmental contamination by infected dog faeces and
long-term travelers to endemic areas [6]. how to decrease dog faeces from public place of the study

Soil-transmitted helminth affects more than 2 billion areas. Therefore, objectives of the study were to
people worldwide [7] Other than human-specific parasites; determine prevalence of Geohelminths and its impacts in
intestinal nematodes affecting dogs have a relevant Sasiga district and to identify the species of soil
health-risk impact for both animals and human beings. transmitted parasites (Geohelminth) in the study area.
The importance of these pathogens is often minimized by
veterinarians and the general public, although Toxocara MATERIALS AND METHODS
canis, hookworms (i.e. Ancylostoma spp.) and whipworms
(i.e. Trichuris vulpis) are the most relevant canine Description of the Study Area: East Wollega is one of the
helminths in terms of geographic distribution and clinical 18 Administrative Zones of Oromia National Regional
importance [8, 9]. State, Ethiopia. Administratively, the zone has 17 districts,

Human beings become infected by T. canis most of which 17 are rural districts which are again subdivided
commonly by ingesting embryonated eggs from the soil. into 286 Peasant Associations (PAs). Nekemte Town,
Other sources of transmission with dog intestinal which is located at a distance of 331km from Addis, is the
nematodes include ingestion of larvae resting in tissues capital of the zone. Astronomically, it is located between
of paratenic hosts, or hookworm larvae in contaminated 9°5' N latitudes and 3610'minute East longitudes. It is
soil, which can penetrate the skin of humans walking located in the western part of Oromia Region, bordered
barefoot [10]. The presence of infective eggs or larvae in with Benishangul Gumuz Regional State in the western;
the environment has a crucial role among the different west  Wollega  Zone in  the  West, Horo Guduru Wollega
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Zone in the East and Buno Bedelle Zone in the The district is located in the western part of East wollega
Southwest, Jimma zone in the south. The land area of the Zone, Nekemte city at a distance of 17kms and 348kms
Zone is estimated to be 1,315,894.65 hectare. Agro climatic from Addis Ababa. It is bounded by West Beni Shangul
zone of the area is High land (7.18%), Midland (51.08%) Gumuz north Guto Gida district in South Diga and Guto
and Lowland (41.74%). It experiences tropical climate Gida has a total area of 97,31,9 hectar. Astronomically, the
because  of  the  relatively high angular position of the district is located between 9°10°-19°3° North latitude and
sun. The mean annual temperature is fairly high. 36°27°59° East longitudes. The mean minimum and
Generally, mean annual temperature of the Zone varies maximum annual temperature ranges between 23°C and
from 10-36°C [14]. 32°C, respectively. The mean annual rain fall is 1200-1800

The annual rainfall pattern in the Zone generally ml. It lies on altitudinal range of 1500m-1960m above sea
decreases from East to West following the physiographic level (a.s.l.). The district has high livestock potential with
nature of the Zone. The mean annual rainfall of the 121,800 cattle,14,685 Ovine, 12,859 Caprine, 9,489 Equine,
Eastern high lands range from 1800-2400mm, while in the 87,6,55 Poultry; 100,871 people; 20700 school children and
central plateaus range between 800-1800mm and in the 6000 Dogs as reported by [17,18], respectively.
remaining parts of the Zone it becomes between 800-1600
mm and becomes less than 1200 mm in the Southwestern Study Samples: Soil samples from different localities like
parts of the Zone. As reported by [15]. Livestock compound of primary schools, abattoir, private houses
population of East Wollega Zone is 2,282,100 Bovine; and market places in the study area were involved.
533,267 Ovine; 35,230 caprine; 28,403 horses; 158, 635
donkey; 16,466 mule and 2,073,732 poultry [16]. Study Design: A cross sectional study was conducted

Sasiga District: At present it has 32 peasant associations different localities of Sasiga district for soil samples
which are administrative sub divisions of which 27 are (Compound of Abattoir, Primary School, Private Houses
rural peasant associations and 5 administrative town and Market places) to determine the load of soil-
center.  Gelo     is    the    district     administrative    center. transmitted helminthes on the soil.

from October, 2019 to June, 2020 in randomly selected

Fig. 1: The map of Sasiga district
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Sample Size Determination: The local government was was dissolved in 355ml of warm tape water and then 10g
consulted on the purpose of the study and permission of dissolved soil sample was suspended with 15ml-
well as support was obtained to conduct the study. From modified sheather solution filtered in white plastic bucket
the total 97,319 hectare land area or coverage of the by using tea strainer, then drops to centrifugal tube and
district, primary schools, abattoir compound and market the mixture centrifuged at 2,000 rpm for 3-5minutes. Then
places which considered for the survey were covered by the centrifugal tubes take off from centrifuge, shacked and
3,400m , 400m and 2500m  land areas, respectively. Soil stood up in rack up to form meniscus with cover slip for2 2 2

samples were taken from primary school by using plot (m ) 2-4 minute. Then, the cover slip was gently left upward2

per soil samples in which children could play heartily such from test tube and immediately place on clean microscopic
as school office and latrine areas were considered as the slide. The preparations should be examined or viewed
target areas. The same technique was used to collect soil under microscope for the parasites using, X10 and X40
samples from open market places, compound of abattoir objectives [22]. The ova/larvae of parasites are identified
and private homes. A [19] formula was used to calculate with reference to Atlas of Parasitology as reported by [2].
the desired sample sizes for this study.

where, n = required sample size, Pexp = expected district and examined for the eggs of parasites, overall
prevalence, d = desired absolute precision prevalence of 245 (63.8%) of them were positive for the

1). This soil transmitted helminth infections were recorded

Accordingly, a total of 384 soil samples were Schools 73(29.8%) and Private Homes 43 (17.6%). The
collected to determine the load of soil-transmitted result of the screened soil samples from each location is
helminthes on the soil of primary schools, open market indicated that, Abattoir is the highest (80%) while Private
places, compound of abattoir and private homes. Homes were the lowest 43 (17.6%) contaminated areas

Sample Collection andTransportation: Soil samples were study areas. However, statistical analysis did show a
collected three times weekly from different locations of significant difference among the results obtained in the
target areas. 15g of the top soil (down to a depth of not four locations (P< 0.05).
more than 2cm) was collected from the playground, front
and behind of classrooms of primary schools, private Species of Soil Transmitted Parasites (Geohelminth)
homes and their toilet areas into clean universal bottle Identified: Out of soil samples collected from different
using clean sticker or spoon [20]. The humidity was places of the district to be examined for the presence of
always favourable with the soil full of moisture according eggs of soil transmitted parasites, 245 (63.8%) of them
to [21]. So, a total of 384 soil samples were collected from were positive for eggs the parasites in the study area
different locations of the study areas using universal (Table 1). This soil transmitted helminth infections were
bottle and then transported to Wollega University recorded in four (4) randomly selected areas of the district
Veterinary Laboratory Parasitology Room for examination. namely, Abattoir 32 (80%), Market places 97 (39.6%),

Procedures of Soil Sample Examination All of the places considered for the examinations were
Samples Processing Procedures: The (15g) of top soil contaminated with different species of soil transmitted
samples were collected in the morning hours from 6.00 am- parasites like Toxocara canis 49(20%), Ascaris
11am, when the larvae and eggs of geohelminths were still lumbricoides 50(20.4), Hook worm 41(16.7), Echinococcus
active and fresh. This soil was mostly loamy soil, rich in multilocuris 35(14.3), Trichuris vulvus 25 (10.2),
organic manure or nutrients. The (10g) of soil samples Strongyloides stercoli 23(9.4) Mixed (Hook worm,
were dissolved in 100ml tap water and Modified sheather Trichuris vulvus, A. lumbricoides 22(9%). Among the
solution flotation was prepared using 454g of sugar which species of    parasites    observed    during    this   study,

RESULTS

Load of Geohelminths in Soil Samples: Out of a total of
384 soil samples collected from different localities of the

eggs of soil transmitted parasites in the study area (Table

in four (4) randomly selected areas of the district namely,
Abattoir 32 (80%), Market places 97 (39.6%), Primary

with different species of soil transmitted parasites in the

Primary Schools 73(29.8%) and Private Homes 43 (17.6%).
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Fig. 2: Load of soil transmitted parasites (Geohelminth) in Soil Samples of different locations

Table 1: Eggs of species of soil transmitted parasites (Geohelminth) in different places 
Egg of Parasites observed
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sites of soil Toxocara A. lumbricoides Hook Echinococcus Trichuris (vulvus, Strongyloides Mixed (Hook worm,Trichuris
samples canis (%) (%) worm (%) multilocuris (%) trichiura)(%) stercoli (%) vulvus, Ascaris lumbricoides)(%) Total (%)
Abattoir 10 (31.3) 5(15.6) 3(9.4) 4(12.5) 3(9.4) 5(15.6) 2(6.3) 32(80)
Market 21(21.7) 19(19.6) 18(18.6) 13(13.4) 12(12.4) 7(7.2) 7(7.2) 97(39.6)
School 11(15) 20(27.4) 13(17.8) 10(13.7) 3(4.1) 6(8.2) 10(13.7) 73(29.8)
Private Houses 7(16.3) 6(14) 7(16.3) 8(18.6) 7(16.3) 5(11.6) 3(8) 43(17.6)
Total 49(20) 50(20.4) 41(16.7) 35(14.3) 25(10.2) 23(9.4) 22(9) 245(63.8)

A.lumbricoides was slightly the leading geohelminth on the soil and its impacts in addition to identify the
parasite which is followed by Toxocara canis (20%) in the species of parasites (geohelminth) in the study areas.
areas. However, there is no statistical difference between Out of 384 examined, overall of 245 (63.8%) soil
the species of parasites and locations (P>0.05). samples were positive for the eggs of different species of

DISCUSSION indicated that higher prevalence of Soil Transmitted

Soil-transmitted helminth (Geohelminths) infections compared to different prevalence rates of Soil Transmitted
are among the most common infections worldwide and Helminths (STH) infections on soil contamination with
affect the poorest and most deprived communities [23]. helminth eggs (7.9%-10.6%) reported by [24] and
Geohelminth infections are most prevalent among poor (18.6%)[25] from Poland. This is due to the presence of
populations living in warm, moist climates in tropical and many stray or uncontrolled dogs having potential to
subtropical regions of Low-and Middle-Income Countries contaminate the environment by their faeces in the study
(LMICs), where access to sanitation and clean water is area. So, because of the lack of good environmental and
limited. Infections are acquired by ingestion of fecally personal hygiene and additionally, due to the poor or
contaminated food and water or direct contact with absence of fences around abattoir, primary schools and
contaminated soil. Individuals living in endemic areas are private households, the school children those plays
commonly infected with more than one geohelminth without shoes (baring foot) may be vulnerable for the
parasite and infections are generally acquired after 9 infection of Soil Transmitted Helminths (Table 1). It is also
months of age and may persist into adulthood through higher than the study conducted by [26] who reported
repeated infectious exposures [5]. The study was 50.6% on soil contamination with geohelminth parasite
conducted in Sasiga district of East Wollega Zone to from Gorgora Town, Northwest Ethiopia. [27] reported
determine the prevalence and species  of geohelminth that 53.6% geohelminth egg content from the study
parasites in the study areas. The study comprised environment of Nigeria which is lower than the current
different localities of the district like compound of study. But the result of this finding is lower than previous
Abattoir, Primary Schools, Private Houses and Market studies conducted in Slovakia 79.2% [28] 79.3% in Iran
places to determine the load of soil-transmitted helminthes [29] and in Brazil 78.6% [30].

soil transmitted parasites in the study area. The result

Helminths (STH) was obtained in this present study as
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Soil samples were collected from four different The result is in line with the finding of [2, 5] who
locations (Abattoir, Market places, Primary Schools and
Private Homes) of the district where public activities might
be considered as high. Different prevalence’s of soil
transmitted parasite’s eggs were recorded in these four (4)
randomly selected areas of the district as 80%, 39.6%,
29.8% and 17.6% in Abattoir, Market places, Primary
Schools and Private Homes, respectively. Analysis of the
result indicated that, the highest numbers of different
species of soil transmitted parasite’s eggs (80%) were
recorded in Abattoir compound. 

This might be due to the compound (Abattoir)
attracts different species of canids those have potential to
contaminate the compound by their faeces.  reported27

higher prevalence’s of eggs/larvae in soil 70%, 70%,
43.3% and 37% with respect to the different sample sites
like back of toilet, behind classroom block, playground
and front of classroom, respectively. But, majority of
these sample sites were primary school does not have
toilet facilities which had the highest prevalence of
geohelminths in the environment. The result of the
screened soil samples from Private Homes were the lowest
43 (17.6%) contaminated areas in which different species
of parasites were observed. However, statistical analysis
did show a significant difference among the results
obtained in the four locations (P< 0.05).

Overall of 245  (63.8%)  of  soil  samples  were
positive for eggs of six different species of soil
transmitted helminth at different locations of the district.
The observed eggs of these parasites were Toxocara
canis 49(20%), Ascaris lumbricoides 50(20.4%), Hook
worm 41(16.7%), Echinococcus multilocuris 35(14.3%),
Trichuris vulvus 25 (10.2%), Strongyloides stercoli
23(9.4%)  and   mixed  (Hook   worm,  Trichuris  vulvus,
A. lumbricoides 22(9%). Among the species of parasites
observed during this study, A.lumbricoides was slightly
the leading geohelminth parasite in the areas. However,
there is no statistical difference between the species of
parasites and locations (P>0.05). This might be due to the
stray dogs defecate everywhere in the field of the study
areas. Additionally, they said that the public squares,
sandpits, playgrounds, beaches are always at a high risk
for heavy contamination by pet faeces and public parks
and green areas are always contaminated by parasites of
dogs. Also prevalence ranged from 17.8 to 87% Ogun
State, South West Nigeria, which was ascribed to the high
biotic potential of the worm as well as the ability of eggs
to with stand adverse conditions [31].

reported Ascaris lumbricoides, Trichuris trichiura, Hook
worm and Strongyloides stercoralis as the commonest
and well known parasites. The most common STHs which
are found worldwide are: Ascaris lumbricoides, Trichuris
trichiura and the hookworms, [32] with the greatest
public health burden occurring in developing countries,
particularly in sub-Saharan Africa [33] Scholars have
indicated as eggs of Toxocara spp., eggs and larvae of
Ancylostoma spp. and eggs of T. vulpis have been found
from soil and faecal samples in public areas from Europe,
the Americas, Africa and Asia [34]. The result is also
supported by study of [32] from Kaduna, Nigeria who
reported the prevalence (62.3%) of parasites. [35] reported
prevalences of different species of parasites including
Ascaris lumbericiodes (12.5%) in which children were
positive for double infections (Ascaris lumbricoides and
hookworm).

Ascaris lumbricoides (20.4%) was slightly the
dominant soil transmitted parasite (geohelminth) observed
during this finding. As indicated by Smyth [36] eggs
of Ascaris have an inner shell layer of lipoprotein nature
which makes them more resistant to harsh environmental.
Ascaris is cosmopolitan and its distribution is largely
determined by local habits in the disposal of faeces,
because its eggs reach the soil in human faeces and so
contaminate the human environment [37]. The parasite is
one of the major public health problems in communities
where the prevailing social environment is characterized
by poverty, poor housing, inadequate sanitary practices
and overcrowding [3, 38].

Toxocara canis is the second  dominant  (20%) next
to the Ascaris lumbricoides (20.4%) during this study.
Eggs of T. canis may be present on the hair of both stray
and privately owned dogs, with the latter considered as a
more important risk for human infection due to the
frequent contact with people [10, 34] indicated as human
beings become infected by T. canis most commonly by
ingesting embryonated eggs from the soil. Other sources
of transmission with dog intestinal nematodes include
ingestion of larvae resting in tissues of paratenic hosts, or
hookworm larvae in contaminated soil, which can
penetrate the skin of humans walking barefoot.

In contrary, Hook worm 41(16.7%) was observed
during this study as compared to the finding of [27] who
indicated Hookworm ova showed the highest occurrence
in the soil sample followed by Ascaris ova and
Strongyloides larvae in Ebenebe Town, Anambra State of
Nigeria. Different scholars also showed Hookworm
filariform larvae present in the soil infect a suitable host
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by   actively      penetrating      the      skin    (especially  for infections from the contaminated soil in the study area.
Ancylostoma spp.) and/or via the oral  route Having these points: the community should get public
(Ancylostoma spp., Uncinaria spp) [39-43]. Eggs of the education (using Medias) and practice good hygienic
Strongyloides stercoli 23(9.4%) was the least soil standards which are now considered as a measurement to
transmitted parasite seen in the current study which is reduce the public health impact of these parasites;
supported by finding reported by [44] from Kathmandu, avoiding animal defecation in public areas or immediate
Nepal. Also S. stercoralis-like larvae have been found in collection of stool by the pet owner is crucial to reduce
soil samples from Iran [45,46] Mixed or double infections environmental contamination by dog’s faeces; periodic
(Hook worm, Trichuris vulvus, A. lumbricoides 22(9%) anthelmintic treatments for all the community members
were also observed during this study. Similarly, mixed and the animals should be practiced, especially for stray
infections either by two or more geohelminths has also dogs; open field defecation by the children and other
been reported by other investigators [47-49]. community members should use public latrine to prevent

The egg of Echinococcus multilocuris 35(14.3%) was and control of the disease transmission and further
one of the soil transmitted parasite detected during the investigations should be conducted to understand
current study. Íe prevalence of hydatid cysts in harboring current status of these soil-transmitted helminthe’s the
cattle, sheep, goats, camel were 35.15%, 11.78%, 4.9%, infection.
16.79%, respectively. Humans can become infected if they
ingest substances infected with Echinococcus eggs [50]. Data Sharing Statement: The data collected and used to
By this finding, 25 (10.2%) eggs of Trichuris vulvus were support this article can be offered by the first or
observed. Infection with this parasite is the third most corresponding author upon request.
common helminth infections of humans. The distribution
of trichuriasis is worldwide, being most abundant in the Ethical Approval and Consent to Participate: Ethical
warm moist regions of the world [51]. In Ethiopia there are approval (A formal letter) for this study was granted from
21 million people infected with this parasite, which Wollega University; Department of Veterinary Clinical
accounts 13% of the disease burden  in  sub-Saharan Science (VCSc) and Laboratory Technology to Sasiga
Africa [52]. It is spread via fecal-oral transmission and district Education office, Health Center and Livestock
high prevalence occurs in areas with tropical weather and Resource, Development and Fishery Office that approved
poor sanitation practices [33]. The parasite commonly the request for the samples to be collected. All the
occurs together with Ascaris lumbricoides and likewise participants were informed about the purpose and
mainly affects children. benefits of the study and verbal consent from each

CONCLUSIONS AND RECOMMENDATIONS presence of a third independent party and approved by

Conclusions: All locations (Abattoir, Market places,
Primary Schools and Private Homes) of the Sasiga district ACKNOWLEDGMENT
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provides evidence for the high risk of acquiring STHs indebted to Sintayehu Hambisa, Dereje Adisu, Waktole

participant was obtained. Consents were taken in the

the School of Veterinary Medicine.



Acta Parasitologica Globalis 14 (1): 16-24, 2023

23

Mekonnen and Redawu Tokoye for their moral and 13. Roddie, G., P. Stafford, C/ Holland and A. Wolfe,
financial support, assistance during sample collection,
examination and contributions toward the success of the
research.

Disclosure: The authors declare that they have no
competing interests in this work. All authors have
declared that no competing interests exist.

REFERENCES

1. Savioli, 2005. Extending the benefits of de-worming
for dep’t and Lancet., 365: 1520-1521.

2. Cheesbrough, M., 2000. District Laboratory practice
in tropical countries, Cambridge  University  press,
pp: 209-211, 212-215. 

3. Chan, M.S., 1997. The global burden of intestinal
nematode infections-fifty years on Parasitology as
reported Today, 13: 438-443.

4. WHO, 2001. Control of schistosomiasis and soil
transmitted helminthes infections, Document A 54/10.
Communicable diseases, Report by the secretariat to
the fifty-fourth World Health Assembly, Geneva. 

5. Cooper, P.J.,  G.  Ayre,  C.  Martin,  E. Sarinho  and
A. Cruz, 2009. Mucosal immunology of geohelminth
infections in humans Mucosal Immuno., 2: 288-299.

6. Cooper, P.J., G.Ayre, C. Martin, E. Sarinho and
A. Cruz, 2008. Geohelminth infections: a review of the
role of IgE and assessment of potential risks of anti-
IgE treatment. Allergy, 63: 409-417.

7. WHO, 2006. World Health Organization and partners
unveil new coordinated approach to treat millions
suffering from neglected tropical disease.

8. Soul by E.J.L., 1982. Helminths, Arthropods and
Protozoa of Domesticated Animals. 7  edition.th

London, UK: Bailliere Tindall. 
9. Brown, 2009. Helminths and HIV infection and

epidemiological observations on immunological
hypotheses and Parasite Immunol., 28: 613-623.

10. Donato Traversa, Antonio Frangipane, di Regalbono,
Angela Di Cesare, Francesco La Torre, Jason Drake
and Mario Pietrobelli, 2014. Environmental
contamination by canine geohelminths. Parasites &
Vectors, 7:67. Doi: 10.1186/1756-3305-7-67.

11. Holland, C.V. and Smith H.V. Toxocara, 2006. The
Enigmatic Parasite. Wallingford, UK: CABI
Publishing.

12. Traversa, D., 2012. Pet roundworms and hookworms:
a continuing need for global worming. Parasite
Vectors, 5: 91.

2008. Contamination of dog hair with eggs of
Toxocara canis. Vet. Parasitol., 152: 85-93.

14. SEAEWZ, 2011. Socio-Economic Abstract of East
Wollega Zone.

15. EWZFEDO, 2011. East Wollega Zone. 
16. CSA. 2011. Central statistics of East Wollega Zone of

Oromia Regional State, Ethiopia. 
17. SDEO, 2011. Profile of Sasiga District’s Education

Office.
18. SDLFO, 2011. Profile of Sasiga District’s Livestock

and Fishery Office.
19. Thrusfield, M., 2005. Veterinary Epidemiology 3rd

edition. Blackwell Science, Oxford, pp: 234-238.
20. Nock, I.H., N. Duniya and M. Galadima, 2003.

Geohelminth eggs in the soil and stool of pupils of
some primary schools in Samaru, Zaria Nigeria. The
Nig. J. Parasitiol., 24: 115-122.

21. Nwoke, E., 2013. Examination of soil samples for the
incidence of geohelminth parasites in Ebonyi north-
central area of Ebonyi State, south-east of Nigeria.
Archives of Applied Science Research, 5(6): 41-48.

22. Ishaya Haruna Nock, D Duniya and M. Galadima,
2007. Geohelminth eggs in the soil and stool of pupils
of some primary schools in Samaru, Zaria, Nigeria.
Nigerian Journal of Parasitology, 24(1).

23. Fikresilasie Samuel, 2015. Status of Soil-Transmitted
Helminths Infection in Ethiopia. American Journal of
Health Research, 3(3): 170-176.

24. Blaszkowska, J.,   A.  Wojcik,  P.  Kurnatowski  and
K. Szwabe, 2013. Geohelminth egg contamination of
children’s plays areas in the city of Lodz (Poland).
Veterinary Parasitology, 192(1-2): 228-233.

25. Bojar, H. and T. Káapeü, 2012. Contamination of soil
with eggs of geohelminth in recreational areas in the
Lublin region of Poland. Annals of Agricultural
Environmental Medicine, 19(2): 267-270.

26. Assefa, A., T. Dejenie and Z. Tomass, 2013. Infection
prevalence of Schistosoma mansoni and associated
risk factors among schoolchildren in suburbs of
Mekelle city, Tigray, Northern Ethiopia. Mek Univ.,
5(1): 174-188.

27. Chukwuma, M.C., I.M. Ekejindu, N.R. Agbakoba,
D.A. Ezeagwuna, I.C. Anaghalu and D.C. Nwosu.,
2009. The Prevalence and Risk Factors of
Geohelminth Infections among Primary School
Children in Ebenebe Town, Anambra State, Nigeria.
Middle-East J. Sci. Res., 4(3): 211-215.

28. Rudohradska, P.Ingrid Papajova and Peter Juris, 2011.
Pets as a source of parasitic soil contamination in the
settlements of marginalised groups of inhabitants.
Folia Veterinaria, 55: 33-35.



Acta Parasitologica Globalis 14 (1): 16-24, 2023

24

29. Tavalla, M., H. Oormazdi, L. Akhlaghi, E. Razmjou, 41. Anderson, R.C., 2000. Nematode Parasites of
Moradi,  M.  Lakeh,  S.  Shojaee,  R.  Hadighi  and Vertebrates. In Their development and transmission.
A.R. Meamar, 2012. Prevalence of parasites in soil 2  edition. Guilford: CABI. 
samples in Tehran public places. African Journal of 42. Prociv, P., 1998. Zoonotic hookworm infections
Biotechnology, 11(20): 4575-4578. (Ancylostomosis). In In Zoonoses. 1  edition. Edited

30. Marchioro,  A.,  C.M.  Colli,  C.E.  Ferreira,  R.  Tiyo, by Palmer SR, Soulsby EJL, Simpson DIH. Oxford,
S. Mattia, W.F. de Souza and A.L. Falavigna- UK: Oxford Medical Publications. 
Guilherme, 2013. Identification of public areas with 43. Bowman,  D.D.,   S.P.  Montgomery,  A.M.  Zajac,
potential toxocariasis transmission risk using M.L. Eberhard and K.R. Kazacos, 2010. Hookworms
Geographical Information Systems. Acta of dogs and cats as agents of cutaneous larva
Parasitological., 58(3): 328-333. migrans. Trends Parasitol, 26: 162-167.

31. Maikai, B.V., J.U. Umoh, O.J. Ajanusi and I. Ajogi, 44. Shrestha, A., S. Kumar Rai, S.R. Basnyat, C.K.A. Rai
2008. Public health implications of soil contaminated and B. Shakya, 2006. Soil transmitted helminthiasis in
with helminth eggs in the metropolis of Kaduna, Kathmandu, Nepal. 
Nigeria. Journal of Helminthology, 82: 113-118. 45. Motazedian,  H.,  D.  Mehrabani,  S.H.  Tabatabaee,

32. Pullan, R.L. and S.J. Brooker, 2012. The global limits A. Pakniat and M.Tavalali, 2006. Prevalence of
and population at risk of soil-transmitted helminth helminth ova in soil samples from public places in
infections in 2010. Parasite & Vectors, 5: 81. Shiraz. East Mediterr Health J., 12: 562-565.

33. Bethony, J., S. Brooker, M. Albonico,  S.M.  Geiger, 46. Ogbolu, D.O., O.A. Alli, A.O. Amoo, I.I. Olaosun,
A. Loukas, D. Diemert and P.J. Hotez, 2006. Soil- G.W. Ilozavbie and  F.F.  Olusoga-Ogbolu,  2011.
transmitted helminth infections: ascariasis, High-level parasitic contamination of soil sampled in
trichuriasis and hookworm. Lancet, 367: 1521-1532. Ibadan metropolis. Afr J. Med. Med. Sci., 40: 321-325.

34. El-Tras, W.F., H.R. Holt and A.A. Tayel, 2011. Risk of 47. Dada-Adegbola,   H.O.,    A.O.    Oluwatoba   and
Toxocara canis eggs in stray and domestic dog hair C.O. Falade, 2005. Prevalence of multiple intestinal
in Egypt. Vet. Parasitol., 178(3-4): 319-323. helminths among children in a rural community. Afr.

35. Abebe Getnet and Seble Worku, 2015. The J. Med. Med. Sc., 34(3): 263-367.
Association Between Major Helminth Infections 48. Widjana, D.P. and P. Sutisna, 2000. Prevalence of
(Soil-Transmitted Helminthes and Schistosomiasis) soil-transmitted helminth infections in the rural
and Anemia Among School Children in Shimbit population of Bali, Indonesia. Southeast Asian J.
Elementary School, Bahir Dar,  Northwest Ethiopia. Trop. Med. Public Health, 31(3): 454-459.
American Journal of Health Research. 3(2): 97-104. 49. Ndamukong, K.J., M.A. Ayuk, J.S. Dinga, T.N. Akenji
doi: 10.11648/j.ajhr.20150302.17. and V.A. Ndiforchu, 2000. The pattern of soil-

36. Smyth, J.D., 1996. Animal parasitology, Cambridge transmitted nematode infections in primary school
university press, Cambridge, United Kingdom. children of the Kumba Health District, South-West

37. Lon K. Kightlinger, John R. Seed and Mynna B. Cameroon. Afr. J. Health Sci., 7(3-4): 103-106.
Kightlinger, 1998. Ascaris lumbricoides Intensity in 50. Abebe, F. and J. Yilma, 2011. A synthesis report of
Relation to Environmental, Socioeconomic and previous surveys in infection prevalence of
Behavioral Determinants of Exposure to Infection in hydatidosis (Echinococcus granulosus, Batsch, 1786)
Children from Southeast Madagascar. The Journal of in domestic animals in Ethiopia.  Ethiopian  Vet.  J.,
Parasitology, 84(3): 480-484. 15: 11-33.

38. Chan, L., D.A. Bundy and S.P. Kan, 1994. 51. Peters, W. and G. Pasvol, 2005. Atlas of Tropical
Aggregation and predisposition to Ascaris Medicine and Parasitology: 6th Edn. Mosby Elsevier,
lumbricoides and Trichuris trichiura at the familial pp: 429.
level. Transaction of the Royal Society of Tropical 52. Tadesse, Z., A. Hailemariam and J.H. Kolaczinski,
Medicine and Hygiene, 88: 46-48. 2008. Potential for integrated control of neglected

39. Bowman, D.D., 2009. Georgi’s Parasitology for tropical diseases in Ethiopia. Transaction of the
Veterinarians. 9  edition. Philadelphia, USA: Royal Society of Tropical Medicine and Hygiene,th

Saunders Company. 102: 213-214.
40. Epe, C., 2009. Intestinal nematodes: biology and

control.  Vet.  Clin.   North  Am  Small  Anim. Pract.,
39: 1091-1107.

nd

st


