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Soil-transmitted helminth (STH) infections are a major public health problem in tropical and developing countries in relation to
poverty, inadequate hygiene, and sanitation. This study was aimed at assessing the status of STH and associated risk factors
among school children in the case of Sekela primary school. Cross-sectional descriptive studies were conducted in May 2019
and from 384 children, both males and females of equal proportion were used. A stool sample was collected randomly and
examined in the laboratory under a microscope. The quantitative data were analyzed using SPSS version 20. The diﬀerence was
considered statistically signiﬁcant at p value = 0.05. The overall STH infections observed in the study area were about 25.78%
and were moderate transmission. The predominant helminth was A. lumbricoides (9.86%) followed by hookworm 6.25%, T.
trichiura 5%, H. nana 3.10%, and H. diminuta 1.56%. Infections were generally more in males than females, in which 15.36%
males and 10.41% females. In the case of age group, age groups between 7-8 years were more infected (13.28%). Infection rate
decreases with increasing ages. Multivariate logistic regression analysis result indicated that wearing shoes, hand washing
practice, family member, and residence were found to be associated risk factors for STH infections. Being urban dwellers and
having family members with less than 2 children were found to be preventive. Lack of latrine, playing barefoot, untrimmed
ﬁngernail, eating raw vegetables, and absence of hand washing were major risk factors. In conclusion, the study showed that
there was moderate transmission of infection among the study participants. Community-based health education using media,
morbidity control through deworming, and improving sanitation should be strengthened as a measurement to control the
transmission rate.

1. Introduction
Soil-transmitted helminth (STH) infections are among the
most widespread of all chronic human infections. Low standards of living, poor socioeconomic status, poor personal
hygiene, and poor environmental sanitation are considered
as the major causes of STH infections [1]. In 2010, the World
Health Organization (WHO) reported these infectious
diseases as part of the portfolio of major neglected tropical
diseases worldwide [2]. Maximum worm burdens occur in
human populations at 5-10 years of age [3]. The eﬀects of
worm infection including nutritional deﬁciencies which

aggravate malnutrition and worsen the rates of anemia and
impaired physical and mental development contributed
signiﬁcantly to school absenteeism [4].
The most common STHs which are found worldwide are
Trichuris trichiura, Ascaris lumbricoides, and the hookworms
(Necator americanus and Ancylostoma duodenale), and they
stand out because of their widespread prevalence and distribution that result in hundreds of millions of human
infections [5], with the greatest public health burden occurring in developing countries, particularly in sub-Saharan
Africa [6]. Infection with T. trichiura (trichuriasis) is the
third most common helminth infections of humans [7].
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The distribution of trichuriasis is worldwide, being most
abundant in the warm moist regions of the world. It aﬀects
about 1 billion people throughout the world. In Ethiopia,
there are about 21 million people infected with this parasite,
which accounts 13% of the disease burden in sub-Saharan
Africa in which high prevalence occurs in areas with tropical
weather and poor sanitation practices [8]. T. trichiura was
found in more than 90% of 50 communities, with a mean
prevalence of 49% [9]. In Ethiopia, prevalence of trichuriasis
among school-age children reported at 86.4% in Wondo
Genet [10], 9.5% in South Gondar [11], and 47.6% in Jimma
town [12].
Globally, ascariasis prevalence is estimated to be more
than 1.3 billion, approximately one-quarter of the world
population [13], and over 250 million suﬀer from associated morbidity. It is estimated that 204 million cases of
ascariasis occur in East Asia and the Paciﬁc, 140 million
in India, 97 million in South Asia, 84 million in Latin
America and the Caribbean, 23 million in the Middle East
and North Africa, and 173 million in sub-Saharan Africa
including Ethiopia [14].
The soil-transmitted helminths, including Ascaris
lumbricoides, Trichuris trichiura, Ancylostoma duodenale,
and Necator americanus, occur in single or mixed infections, with at least two species of parasites present in the
same individual. These are found in more than one billion
people in sub-Saharan Africa, Latin America, China, and
East Asia [15].
Hookworms are amongst the most widespread of soiltransmitted intestinal helminth parasites [16]. Infection in
humans is caused by an infection with Necator americanus
and Ancylostoma duodenale and is transmitted through contact with contaminated soil.
An estimated 1.2 billion people worldwide have been
infected [17], mainly in the tropics and subtropics, with the
foci predominantly in areas of rural poverty within Asia,
sub-Saharan Africa, and Latin America [14]. In Ethiopia, it
is estimated that there are 11 million people infected with
hookworm, which makes the country to have the thirdhighest burden rank in sub-Saharan Africa [8].
The majority of detection methods routinely used for the
diagnosis of intestinal helminths and protozoan infections in
humans are inexpensive and simple to perform [18]. However, these tests have limitations, particularly regarding their
sensitivity. Thus, the use of more than one method is necessary to detect diﬀerent parasitic forms, especially under conditions of low parasite burdens [19]. Since the early 20th
century, the detection of intestinal parasites has improved
with the development of several techniques for parasitic
structures recovery and identiﬁcation, which diﬀer in sensitivity, speciﬁcity, practicality, cost, and infrastructure
demand [20]. In Europe, fresh, nonpreserved stool specimens
are generally used for examination. Because intestinal parasites are shed intermittently, patients are asked to deliver
multiple stool samples for examination [21]. The TFT had
the highest positivity rates for Ascaris lumbricoides (58.1%)
and hookworm (75%); the HPJ technique had the highest
positivity rate for Strongyloides stercoralis (50%). Although
a combination of tests is the most accurate method for the

Journal of Parasitology Research
diagnosis of internal parasites, the TFT reliably estimates
the prevalence of protozoa and selected helminths, such as
A. lumbricoides and hookworm. Further studies are needed
to evaluate the detection accuracy of the TFT in samples with
varying numbers of parasites [22].
World Health Organization recommends a baseline survey in schoolchildren to determine the prevalence and intensity of infections before the implementation of a treatment
program. In Ethiopia, although several studies had revealed
that intestinal parasite infections are widely distributed with
high prevalence rates, there was no previous research conducted at Sekela primary school concerning STH infections.
Therefore, the main focus of this study was to assess the
status of these parasites and associated risk factors among
school children and to initiate control and prevention
methods in the study area.

2. Materials and Methods
2.1. Study Area. This study was conducted in Sekela town, at
Sekela primary school. The town is located in Horro Guduru
Wollega, Western Ethiopia. It is located 331 Km northern
west of Addis Ababa. The Sekela town is located at 9°34 ′ N
latitude and 37°06 ′ E longitude and at an altitude of 22003100 mas. The mean annual temperature of the town was
20°C.The annual rainfall range from 1500-2000 mm. The climate of the District and its surroundings are categorized as
Dega (cool zone). The soil is mainly loam. Farming in the
study area is a mixed crop-livestock production system and
is an integral component of the traditional farming system
of Ethiopia. The major crops grown in the area are sorghum,
wheat, teﬀ, barley, maize, and others. According to the Sekela
town administration oﬃce, the total population number in
2018 was estimated that 23,330.
2.2. Study Population. The study population was primary
school children at Sekela Town. Among the total population
of 632 (male 334 and female 298) subjects, 384 (male 192 and
female 192) with the age range of 7 to 15 years were included
in the study.
2.3. Study Design. A cross-sectional descriptive study was
conducted to identify the prevalence of soil-transmitted helminths and associated risk factors among Sekela primary
school.
2.4. Sample Size Determination and Sampling Techniques.
Calculation of sample size (n) was done using the formula
for estimating single proportion (n = Z 2 P ð1 − PÞ/d2), where
n is sample size, d is worst accepted value/marginal error, Z is
statistic value for level of 95% conﬁdence, is 1.96; P is
expected prevalence or proportion which is 0.5. However,
since there were no previous studies conducted in the area,
50% was assumed for prevalence (P). A minimum of 384
samples (n) was generated using a 5% marginal error (d).
To determine the proportion of children who participated
in the study, schoolchildren were selected with a simple random sampling technique. Finally, children from each grade
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Table 1: Sociodemographic characteristic of the respondents at Sekela primary school (n = 384) in 2019.
Gender
Male
Female

7-8

Age
9-12

>12

Grade 1

80
80

80
80

32
32

40
40

Educational level
Grade 2
Grade 3
40
40

Residence
Urban
Rural

Grade 4

80
80

32
32

96
96

96
96

Table 2: STH infections in children at Sekela primary school by sex (n = 384) in 2019.
Study subjects (n = 384) A. lumbricoides n (%) Hookworm n (%) T. trichiura n (%) H. nana n (%) H. diminuta n (%) Total n (%)
Male
Female
Total

24 (6.25%)
14 (3.64%)
38 (9.89%)

14 (3.64%)
10 (2.6%)
24 (6.25%)

and section were selected with systematic random sampling
proportionally by dividing the total sample size.
2.5. Research Methodology. The study utilized descriptive
research methods. The children selected by lottery method
of simple random sampling technique, out of the total number of school children, male 192 and female 192, the total
selected sample size was n = 384. The selected children were
sent to the health center and gave their stool sample to a laboratory technician and examined, then positive stool was
identiﬁed and recorded.
A fresh stool of 0.5 g sample was collected from each child
selected from the school using labeled clean, dry, and widemouthed stool cups. The samples were transported to the
Sekela health center for parasitological examination and were
identiﬁed as positive or negative then recorded according to a
given code number.
2.6. Data Collection. In this study, data gathering instruments
both structured questionnaires and parasitological examination were used.
2.6.1. Questionnaire Survey. The questionnaire was pretested
in communities with similar characteristics for the necessary
adjustment to be made. Structured questionnaires were prepared in English and translated to Afan Oromo to distribute
to trained data collectors. Sociodemographic characteristics
and risk factors that predispose to STH infection were collected using the questionnaire.
2.6.2. Stool Sample Collection and Parasitological
Examination. After completing the questionnaire survey,
the individuals who agreed to participate in the study were
provided with marked clean labeled plastic stool cups and
instructed to bring approximately 5 grams of their own stool.
The samples were examined for the detection and identiﬁcation of intestinal parasite at facility setting by two laboratory
technologists using double direct saline techniques within 30
minutes of collection, and stool samples were considered
positive if the intestinal parasites were detected.
2.7. Statistical Analysis. Data were entered on a computer,
and validation was performed in Microsoft Excel 2007

12 (3.12%)
7 (1.82%)
19 (5%)

6 (1.56%)0
6 (1.56%)
12 (3.12%)

4 (1%)
2 (0.56%)
6 (1.56%)

60 (15.62%)
39 (10.15%)
99 (25.78%)

spreadsheets and transferred into SPSS version 20.0 software
for statistical analysis. The prevalence of STH calculated as
the percentage of number of children was found positive
for any STH species to the total number of children who
provided complete data. Multivariate logistic regression was
used to identify the associations of STH infections with independent variables and considered statistically signiﬁcant with
p value < 0.05.

3. Results
3.1. Sociodemographic Factors. The prevalence of soiltransmitted helminth infections survey was conducted at
Sekela primary school. The school is located in Sekela town.
But the children came to the school from the town and neighboring rural villages with a total sample size of 384. All
samples were analyzed to estimate the prevalence of soiltransmitted helminths and associated risk factors in the study
area. The equal number of study participants, male and
female, from urban and rural areas were used (Table 1).
3.2. Prevalence of STH Infections. Out of 384 stool specimens
collected and examined, 99 (25.78%) were found positive for
one helminth infection. Five species: A. lumbricoides,
hookworm, T. trichiura, H. nana, and H. diminuta of soiltransmitted helminth infections were identiﬁed in the study.
A. lumbricoides was the ﬁrst predominate parasite detected in
38 (9.89%) followed by hookworm 24 (6.25%) and T.
trichiura 19 (5%). Additionally, H. nana and H. diminuta
were also detected in 12 (3.10%) and 6 (1.56%), respectively.
Males 60 (15.62%) were mostly aﬀected than females 39
(10.15%) (Table 2).
The prevalence of STH infections was highest 51
(13.28%) in age case 7-8 years followed by 28 (7.29%) in 912 years and least 20 (5.2%) in age group above 12 years
(Figure 1).
Children came from rural villages, 41 (10.67%) males and
27 (7.03%) females were positive in one of soil-transmitted
helminth infections, while children from urban Sekela town,
males 19 (6.77%) and 12 (3%) females, were positive in one of
soil-transmitted helminth infections. In both rural and urban
cases, males were more infected than females (Table 3).
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Prevalence of STH infections (no.)

60
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50
40
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30

20

19

17
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9
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0

9-12 years

7-8 years

9

>12 years

Age category
Male
Female
Total

Figure 1: Prevalence of STH infections with their age at Sekela primary school in 2019.

Table 3: Prevalence of STH infections by residence (rural and urban) at Sekela primary school in 2019.
Parasite species

A. lumbricoides
Hookworm
T. trichiura
H. nana
H. diminuta
Total

Male (n = 192)

Study subjects (n = 384)

Female (n = 192)

Age

7-8
n = 40

9-12
n = 40

>12
n = 16

Total
96

7-8
n = 40

9-12
n = 40

>12
n = 16

Total
n = 96

Rural
Urban
Rural
Urban
Rural
Urban
Rural
Urban
Rural
Urban
Rural
Urban

7 (1.8%)
3 (0.78%)
5 (1.3%)
2 (0.52%)
4 (1%)
1 (0.5%)
1 (0.26%)
1 (0.26%)
1 (0.26%)
1 (0.26%)
18 (4.16%)
8 (2%)

5 (1.3%)
4 (1%)
2 (0.56%)
2 (0.52%)
2 (0.56%)
0%
1 (0.26%)
2 (0.52%)
1 (0.26%)
0%
11 (2.86%)
8 (2%)

3 (0.78%)
2 (0.52%)
3 (0.78%)
0%
4 (1%)
1 (0.26%)
2% (0.52)
(0%)
0%
0%
12 (3.12%)
3 (0.78%)

15 (3.9%)
9 (2.34%)
10 (2.86%)
4 (1%)
10 (2.6%)
2 (0.5%)
4 (1%)
3 (0.78%)
2 (0.56%)
0%
41 (10.67%)
19 (6.77%)

4 (1%)
2 (0.5%)
4 (1%)
1 (1%)
2 (0.52%)
1 (0.2%)
2 (0.26%)
1 (0.2%)
2 (0.26%)
0%
14 (3.64%)
5 (1. %)

3 (0.78%)
1 (0.26%)
1 (0.56%)
1 (1%)
1 (0.26%)
1 (0.26%)
1 (0.26%)
2 (0.56%)
0%
0%
6 (1.56%)
5 (1.3%)

4 (1%)
0%
2 (0.78%)
1 (1%)
1 (0.26%)
1 (0.26%)
0%
(0%)
0%
0%
7 (1.8%)
2 (0.56%)

11 (2.86%)
3 (0.78%)
7 (1.82%)
3 (0.7%)
4 (1.04%)
3 (0.78%)
3 (0.78%)
3 (0.78%)
2 (0.56%)
0%
27 (7.03%)
12 (3%)

Multivariate logistic regression result risk factors show
that nonlatrine use was found to be associated risk factors
for STH infections. Accordingly, the odds of STH infections
in this primary school children were about six times higher
in those who do not use latrine than those who use latrine
(AOR = 5:95% CI 1.66-13.6, p value = 0.006). The odds of
STH infections in the study subject were four times higher
in those who do not wash their hands than those who wash
their hands (AOR = 3:96%CI = 0:77 − 20:44, p ≤ 0:001).
Residential place (urban) and trimming ﬁngernail were the
prevention of STH infections in this study. Regarding the
residence of the study participants, living in urban was the
preventive factor for the STH infections. Living in urban prevents STH by 0.93% when compared to their counterparts
(AOR = 0:068, 95% CI, 0.018-0.25, p ≤ 0:001). Trimming

ﬁngernail prevents STH infections by 0.67% when compared
to those untrimming ﬁngernail (AOR = 0:322, 95% CI =
0:152 − 0:682, p = 0:003). Family having more lifestyle prevent soil-transmitted helminth infections by 0.83% than
those having less living family style (noneducated)
(AOR = 0:166, 95% CI = 0:039 − 0:711, p = 0:016) (Table 4).

4. Discussions
STH infections are infections of the intestine, which is transmitted by contact with contaminated eggs and larvae of the
worm that enter the body through contaminated food and
by penetrating the skin. The infection was worldwide mostly
tropical and subtropical area especially aﬀects preschool children and school children. In the present study, the overall

Journal of Parasitology Research

5

Table 4: Major risk factors and their associations in multivariate regression analysis at Sekela primary school in 2019.
Risk factors
Nonlatrine use
Nonhand washing practice
Trimming ﬁngernail
Wearing shoes habit
Eating nonraw vegetable
Family background
Children not living with parents
Living at urban
Family member <2 than 2

Exp (B)
5.95
3.96
0.322
5.58
0.263
0.166
3
0.068
0.77

prevalence of STH infections found in Sekela primary school
was 99 (25.73%). Based on MDA applications, WHO STH
endemic areas are classiﬁed into three categories (high transmission, where prevalence is >50%; moderate transmission,
where prevalence is between 20%-50%; and low transmission, where prevalence is <20%) [23]. Accordingly, the study
area would be classiﬁed into the moderate transmission
group calling for annual deworming. About 59 (15.36%)
males and 40 (10.41%) females were infected by one of the
helminths. Males shared more infection as compared to
females which is contrary to studies conducted by [24]. The
diﬀerence may be attributed to the study design (facilitybased versus community-based).
Regarding age group, age group between 7-8 years was
more infected (13.28%) followed by 9-12 years (7.29%) and
above 12 years (5.2%) which is in line with studies conducted
by [25], in which the prevalence of intestinal helminth infection was signiﬁcantly higher in children of ages 10 to 14 years
than children of ages 5 to 9 years. The prevalence of STH
infections in the present study decreases with the age and also
in agreement with studies conducted by [26].
Concerning residential issues, 31 (8.07%) infected cases
came from Sekela town (urban), while 68 (17.70%) were from
the surrounding villages (rural). The diﬀerence was 9% suggesting children in rural area have more chances to be contaminated due to poor sanitation, lack of latrine, and poor
hand washing practice and diﬀerent from studies conducted
by [25], in which A. lumbricoides and T. trichiura infections
were slightly more common among children in urban areas.
The prevalence of A. lumbricoides infection in the present
study (9.86%) was much less than previous studies conducted
in various parts of Ethiopia; 39.8% in North Gondar [27],
83.4% in Wendo Genet [10], 39.5% in Jimma Town [12],
and 37.2% in Bushilo village [28]. The prevalence of hookworm in the present study was 6.25% contrary to studies conducted in diﬀerent parts of Ethiopia; 6.7% in Eastern [29] and
22% in North West [30] and the national prevalence 16% [8].
T. trichiura is another STH infection with 5% and was much
lower than previous studies conducted in Ethiopia; 9.5% in
south Gondar [11], 86.4% in Wondo Genet [10], 47.6% in
Jimma town [12], and 49% national prevalence of T. trichiura
[9]. In general in Ethiopia, possible reasons for the reduction
of the prevalence of STH infections could be improved sani-

95% CI
Lower boundary

Upper boundary

p

1.62
0.771
0.152
2.35
0.096
0.039
1.19
0.018
0.006

13.6
20.4
0.682
13.27
0.723
0. 711
7.71
0.25
0.994

0.004
0.000
0.003
0.000
0.010
0.016
0.020
0.001
0.04

tation, health education, and morbidity control through
deworming. The limitation of the present study was the lack
of Triple Faces Test (TFT) contrary to a study conducted by
[21], in which TFT is an eﬀective method for the detection of
intestinal parasites in stool samples in routine clinical practice and also it is of fundamental importance for the evaluation of sanitation interventions for the control of internal
parasitosis as reported by [22].
4.1. Conclusion and Recommendation. STH infections are
among the most prevalent and aﬀect the poorest and most
deprived communities. In Ethiopia, the disease aﬀects
millions of people. The present study showed that the
prevalence of soil-transmitted helminth infection was with
moderate transmission. The three major soil-transmitted
helminths were A. lumbricoides, hookworm, and T.
trichiura. Results indicated that wearing shoes, hand washing practice, family member, and residence were found to
be the major-associated risk factors, while being urban
dwellers and having family member less than 2 children
were found to be preventive. In routine clinical practice,
since Triple Faces Test is an eﬀective method for the detection of intestinal parasites in stool samples, the technical
procedures used in fecal processing for diagnosis of intestinal parasites should be further investigated. Communitybased health education using media, morbidity control
through deworming, and improving water and food sanitation should be strengthened as a measurement to control
the transmission rate.
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