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ABSTRACT

Objective: To assess the prevalence and associated factors of soil 

transmitted helminths (STHs) among Endemata primary school in 

North West Ethiopia, 2021. 

Methods: A cross-sectional study with 195 school children was 

conducted from May to July 2021 at Endemata primary school. 

The study participants were selected by using systematic random 

sampling technique. Stool samples were processed via direct wet 

mount and formol-ether concentration techniques. Data was entered 

by Epi-Dara version 3.1 and data analysis was done using SPSS 

version 20.0. Variables were considered to be statistically significant 

if P<0.05 at 95% confidence level.

Results: The overall prevalence of STHs was 10.8% (95% CI 
7.1-16.0). The prevalence of Ascaris lumbricoides, hookworm and 

Trichuris trichiura were 5.6% (95% CI 3.1-9.9), 3.1% (95% CI 1.3-

6.7) and 2.1% (95% CI 0.6-5.3), respectively. Grade 1-4 students 

were more likely to get infected with STHs as compared to grade 

5-8 students (adjusted OR 4.7, 95% CI 1.3-16.6). Students who 

did not have latrines at their home were at higher risk to develop 

STHs infection comparing with those who had latrine at their home 

(adjusted OR 5.0, 95% CI 1.7-15.2). Similarly, the school children 

who did not wear shoes were more likely to be infected by STH 

parasite than those who did it (adjusted OR 6.3, 95% CI 1.9-20.7). 

The odds of being infected by STH parasites in children who did 

not trim their fingernails were 4.9 as compared to those who did it 

(adjusted OR 4.9, 95% CI 1.5-15.7). 

Conclusions: The prevalence of STHs among Endemata primary 

school children was low. Student grade level, latrine availability, 

shoes wear and nail status were significantly associated with STHs 

infection. Therefore, we recommend policy makers and stakeholders 

to follow the integration of deworming with water, hygiene and 

sanitation as well as the consistent health education of school 

children to control and prevent STH infections.

KEYWORDS: Soil transmitted helminths; Prevalence; Associated 

factors; School children; Ethiopia

1. Introduction

  Soil-transmitted helminthes (STHs) are a group of parasitic 

nematode worms that are categorized among neglected tropical 

diseases in the world’s tropical and subtropical regions[1,2]. The 

common STH species of major public health challenge which cause 

severe morbidity among children in developing countries include 
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  Significance
Although there are previous data on prevalence and associated 
risk factors of soiltransmitted helminths (STHs) infection among 
these high risk groups (school children) in Ethiopia, it is not well 
addressed in Ethiopia and it is also unknown in this study area. 
This study revealed lower grade students (grade 1-4) were more 
likely to get infected with STHs. In addition, students who did 
not have latrines at their home, did not wear shoes or did not 
trim their fingernails were more likely to develop STHs infection 
compared with those who did so. 
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Ascaris (A.) lumbricoides, hookworms (Ancylostoma duodenale and 

Necator americanus) and Trichuris (T.) trichiura[3,4].

  According to the latest estimates, more than 2 billion people in 

the world are infected with at least one species of STHs (due to A. 

lumbricoides: 1 billion, hookworm: 740 million and T. trichiura: 800 

million)[1,5]. The highest prevalence occurs in areas where sanitation 

is inadequate and water supplies are unsafe[1,5]. These parasites 

affect more than a quarter of the world’s population and contribute 

to a substantial burden of human disease and disability[6].

  In sub-Saharan Africa, about 198, 173, and 162 million people 

are infected with hookworm, A. lumbricoides, and T. trichiura, 

respectively[7,8]. In Ethiopia, the number of people living in STHs 

endemic areas is estimated to be 81 million, comprising of 9.1 

million preschool-age children, 25.3 million school-age children, 

and 44.6 million adults[9].

  The STHs are transmitted through contact with parasite eggs or 

larvae that thrive in the contaminated warm and moist soil where 

sanitation is poor[10]. Therefore, infection with STHs occurs through 

accidental ingestion of A. lumbricoides and T. trichiura eggs and 

larval penetration of the skin by hookworm present in contaminated 

soil[10,11]. The transmission of STHs is higher in developing 

countries like Ethiopia where poverty, poor nutrition, inadequate 

sanitation, overcrowding, failure to put on foot wears, poor 

socioeconomic status, lack of clean drinking water, and minimal 

health care prevail[12,13]. 

  There are limited data that show the prevalence and factors 

associated with STHs infection among the school children in the 

rural parts of Debre Markos town like Endemata primary school. 

Hence, this study will give an important clue for the stakeholders 

and policy makers on how to control and prevent STHs infection. 

Therefore, the aim of this study was to assess the prevalence and 

associated risk factors of STHs among Endemata primary school 

children, Ethiopia.

2. Materials and methods

2.1. Study design, period and area

  This was a school based cross-sectional study conducted from May 

to July, 2021 at Endemta primary school in Debre Markos Town. 

The town is 297 km far from Addis Abeba which is the capital city 

of Ethiopia and 257 km far from Bihar Dar, the capital city of the 

Amhara region. The total numbers of students are 1 485 (685 males 

and 800 females) attending in the regular program.

2.2. Eligibility criteria

  The school children aged between 6 up to 14 years who were 

willing to participate and provided sufficient stool samples were 

included while the students who had taken anti-helminth medication 

before two weeks of data collection were excluded.

2.3. Sample size determination

  The sample size of this study was determined using single 

population proportion formula. Thus, the sample size was calculated 

by taking 13.2% previous study prevalence[14]. The final sample size 

was 195 by using the single proportion formula, 95% confidence 

interval (CI), and 5% margin of error with a 10% non-response rate.

2.4. Sampling technique

  To select the study participants, the students were first stratified 

according to their educational level (grade 1 to 8). The sample size 

was proportionally allocated for each grade by dividing the number 

of students in each grade to the total number of students in the 

school, and then, the proportion was multiplied by the total sample 

size. Finally, the study participants were selected using a systematic 

random sampling technique by using a class roster as the sampling 

frame. 

2.5. Independent variables

  The studied independent variables which were adopted and 

modified from different literatures[15-17] included: sex, age, 

residence, student educational status (grade level), religion, 

family educational level, family marital status, family size, latrine 

availability, latrine floor wash, hand wash before meal, hand wash 

after latrine, shoe wear, clean environment, water source, playing 

with soil and finger nail status.

2.6. Data collection

  An interviewer administered a structured questionnaire was 

used to collect data from school children. The questionnaire was 

administered to the study participants by the investigators in the 

school survey. The questionnaires were adopted and modified 

from study done in rural Debre Tabor, Ethiopia[14] and WHO 

guidelines[18] in English language and translated into local 

languages by interviewers in order to facilitate the understanding 

of interviewee. The adapted questionnaire was modified and 

contextualised to fit the local situation and research aim.
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2.7. Laboratory method

  After explaining the purpose of this study for the children, each 

student was given a stool collection container (clean plastic cup) and 

stool cup lid and instructed to bring his/her own fresh stool. Sample 

container was labeled when we receive the sample. The direct wet 

mount and formol-ther concentration method was used to detect 

STHs.

2.8. Wet mount method 

  In the wet mount method, a fresh stool sample (2 mg of stool) was 

putted on a glass slide with a wooden applicator stick. Next the stool 

sample was emulsified with a drop of physiological saline (0.85%), 

then covered with cover slide and examined under the microscope 

using the first 10× objective and then 40× objective to detect 

STHs[10].

2.9. Formol-ether concentration method

  In formol-ether concentration (FEC) method, we added 

approximately 1 g of stool sample in a clean conical centrifuge tube 

containing 7 mL of 10% formol water. We filtered the suspension 

via a sieve in to 15 mL conical centrifuge tube. Next, 4 mL of 

diethyl ether was added to the formalin solution, and we centrifuged 

the content at 300 rpm for 1 minute. The supernatant was discarded 

and the smear was prepared using slide from the sediment. Finally, 

the prepared slide was examined under the microscope with 

magnification power of the first 10× objective and then 40× 

objective to detect STHs[10].

2.10. Data quality assurance

  Prior to the data collection, training was given for data 

collectors about how to collect the data. The quality of reagents 

and instruments were checked by the principal investigator. 

The specimens were also checked for serial number, quantity, 

and procedures of collection. To assure the quality 10% of the 

sample was randomly selected and reexamined by an experienced 

laboratory technologist. The pretest was done among 5% of the total 

sample size (10 children) at Abima primary school in Debre Markos 

town. The supervisors frequently supervised the data collection 

process by checking the completeness of the required type of data. 

The data collection, transportation of the specimens and stool 

sample processing were performed by following the standard 

operational procedure. The questionnaires were checked for their 

completeness and consistency before data entry by the principal 

investigator.

2.11. Data analysis

  Data was entered by Epi-Data version 3.1 and analyzed using 

Statistical Package for Social Sciences version 20. Descriptive 

statistics were used to determine the prevalence. The associations 

of independent variables with the STHs infections were calculated 

by univariate logistic regression. All variables with P<0.25 in 

the univariate analysis were candidates for multivariable logistic 

regression analysis to resolve the confounding effects. The 

association between independent variables and STHs infections 

were considered to be statistically significant if P<0.05 at 95% 

confidence level.

2.12. Ethical consideration and informed consent

  Permission to conduct this study was approved by Debremarkos 

University College of Health Science, Department of Medical 

Laboratory Science Research, Ethical Review Committee with 

an approval number of D/M/L/S/211/02/12. The Endemata 

school director was informed about the aim and purpose of the 

research through the support letter which was given from our 

department. Informed consent was obtained from their parents/

guardians and assent was obtained from each study child. To 

preserve the confidentiality, no personal identifiers were used on 

the data collection form. The collected data never accessed by a 

third person except the principal investigator, and was kept with 

a firm confidentiality. Study participants who were positive for 

any parasitic infections was linked to the nearby health center and 

treated accordingly.

3. Results

3.1. Socio-demographic characteristics of the study 
participants

  Of 195 respondents, 111 (56.9%) were female. The age of 

respondents was (11.30±1.72) years with a minimum 8 and 

maximum 14 years. The majority (87.7%) of respondents lives in 

urban. One hundred fifty-four (79.0%) of the participants were 

Orthodox Christians followed by Muslims (36, 18.5%). Among 

study participants, 111 (56.9%) were below grade 1-4 and 84 

(43.1%) were below grade 5-8 students. The majority (81.5%) of 

students’ parents were married. Regarding family size 143 (73.3%) 

students’ family contain 4-6 family members (Table 1).



124 Abebe Fenta et al./ Asian Pacific Journal of Tropical Medicine 2022; 15(3): 121-127

Table 1. Socio-demographic characteristics of Endemata primary school 

children, North West, Ethiopia, 2021 (n=195).

Category Frequency (%)
Sex
  Male   84 (43.1)
  Female 111 (56.9)
Age group (years)
  6-10   91 (46.7)
  11-14 104 (53.3)
Residence
  Urban 171 (87.7)
  Rural   24 (12.3)
Student educational status
  Grade 1-4 111 (56.9)
  Grade 5-8   84 (43.1)
Religion
  Orthodox 154 (79.0)
  Muslim   36 (18.5)
  Protestant     5 (2.6)
Family educational level
  Illiterate   46 (23.6)
  Primary school   64 (32.8)
  High school and above   85 (43.6)
Family marital status
  Married 159 (81.5)
  Unmarried   10 (5.1)
  Divorced   23 (11.8)
  Widowed     3 (1.5)
Family size
  1-3 members   32 (16.4)
  4-6 members 143 (73.3)
  Greater than 7   20 (10.3)

3.2. Prevalence of STHs

  Out of 195 stool specimens collected and examined, 21 (10.8%) 

of the children were infected individuals. Among the total infected 

individuals, 6 (3.1%) were positive for hook worm, 11 (5.6%) 

were positive for A. lumbricoides and 4 (2.1%) were positive for T. 
trichiura (Table 2). 

Table 2. Prevalence of soil transmitted helminths among Endemata 

primary school children, North West, Ethiopia, 2021.

Parasite identified Frequency Percentage (%) 95% CI
Hookworm   6  3.1 1.3-6.7
Ascaris lumbricoides 11  5.6 3.1-9.9
Trichuris trichiura   4  2.1 0.6-5.3
Single infection 12  6.2  3.8-9.7
Double infection   6  3.1      1.3-6.7
Triple infection   3  1.5 0.3-4.6
STHs 21           10.8   7.1-16.0

Note: Single infection: Infection with only one parasite; Double infection: 

Infection with Ascaris lumbricoides and hookworm; Triple infection: 

Infection with Ascaris lumbricoides, Trichuris trichiura and hookworm, 

STHs: At least one STH (Ascaris lumbricoides, and/or Trichuris trichiura 

and/or the hookworm).

Table 3. Bivariate logistic regression analysis of factors associated with 

soil transmitted helminths infection among Endemata primary school 

children, North West, Ethiopia, 2021.

Variables Crude OR (95% CI) P-value
Sex
  Female 2.537 (0.929-5.982) 0.071*

  Male 1
Age group (years)
  6-10 0.624 (0.250-1.556) 0.312
  11-14 1
Residence
  Urban 2.549 (0.839-7.747) 0.099*

  Rural 1
Student educational status
  Grade 1-4 3.702 (1.197-11.450) 0.023*

  Grade 5-8 1
Religion
  Orthodox 2.156 (0.227-20.491) 0.506
  Muslim 2.000 (0.177-22.612) 0.575
  Protestant 1
Education level
  Illiterate 0.660 (0.228-1.905) 0.442
  Primary school 1.397 (0.445-4.391) 0.567
  High school and above 1
Marital status
  Married 5.615 (0.447-66.161) 0.470
  Unmarried 1.167 (0.074-18.346) 0.913
  Divorced 2.375 (0.171-32.999) 0.519
  Widowed 1
Family size 
  1-3 members 1.235 (0.246-6.203) 0.797
  4-6 members 1.626 (0.423-6.245) 0.479
  Greater than 7 1
Latrine availability
  No 6.488 (2.453-17.157) 0.001*

  Yes 1
Latrine floor wash
  Yes 1
  No 0.479 (0.190-1.212) 0.120*

Hand wash before meal
  Yes 1
  No 1.484 (0.580-3.797) 0.410
Hand wash after latrine
  Yes 1
  No 1.042 (0.285-3.807) 0.951
Shoe wear
  Yes 1
  No 4.545 (1.767-11.690) 0.002*

Clean environment
  Yes 1
  No 2.810 (1.119-7.056) 0.028*

Water source
  Tap water 1
  Stream or river water 0.083 (0.083-1.379) 0.130*

  Wall water 2.527 (0.729-8.766) 0.144*

Playing with soil
  Yes 0.477 (0.188-1.210) 0.119*

  No 1
Nail status
  Trimmed 1
  Untrimmed 7.936 (2.759-22.826) 0.001*
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3.3. Factors associated STHs infection

  In the bivariate analysis, P-value ≤0.25 was used for the 

selection of variables in the multi variable analysis. Based on this, 

sex, residence, student grade level, family marital status, latrine 

availability, washing of latrine floor, shoe wear, clean environment, 

source of water, playing with soil and finger nail status were selected 

for the next multi variable logistic regression method (Table 3). 

  In the multivariable logistic regression analysis, student grade 

level, latrine availability, shoe wear and finger nail status were 

significantly associated with STH infections among school children 

(Table 4). Therefore, grade 1-4 students weremore likely to get 

infected with STHs as compared to grade 5-8 students (adjusted 

OR 4.645, 95% CI 1.301-16.591). Alike, those students who did 

not have latrines at their home were at higher risk to develop STHs 

infection as those students who had latrine at their home (adjusted 

OR 5.010, 95% CI 1.649-15.220). Similarly, the school children who 

did not wear shoes weremore likely to be infected by STH parasite 

than those who did it (adjusted OR 6.299, 95% CI 1.913-20.739). 

The odds of being infected by STH parasites in those children who 

did not trim their fingernails were 4.871 as compared to those who 

did it (adjusted OR 4.871, 95% CI 1.508-15.727). 

4. Discussion

  The overall prevalence of STHs in the present study was 10.8%. The 

prevalence of STHs was similar with previous result obtained (13.2%) 

in rural Debre Tabor[14], 12.6% in Ambo town[19] and 9.5% in Gurage 

zone[20]. In the current study, the prevalence of STHs infection 

observed was lower than the prevalence among school aged children 

conducted in various areas of Ethiopia (23.3% in Butajira, 88.3% 

in Wondo Genet and 35.2% in Dembia district)[21-23]; 40.7% in 

Kenya[24] and 22.9% in China[25]. On the other hand, the prevalence 

of STHs in Babile town, Ethiopia (0.47%)[26] was lower than the 

present study. The variation might be: study time, diagnostic method 

used to detect the parasite, genetic variation, sanitation, type of 

weather, and altitude[27,28].

  In the present study, the predominant STH encountered was A. 
lumbricoides (5.6%), this result was comparable with studies done 

so far in Ethiopia[23,29,30] and in Nigeria[31], followed by hookworm 

(3.1%) and T. trichiura (2.1%). The prevalence of A. lumbricoides 
and T. trichiura in this study was similar to the study conducted in 

Debre Tabor[14] with a prevalence of 8.2% and 1.2%, respectively. 

Hookworm accounted 3.1% prevalence in the present study which 

was lower than 8.2% in North West Ethiopia[32], 7.6% Ethiopian 

national prevalence[33] and 25.2% in Tanzania[34]. Moreover, T. 
trichiura is another STH with 2.1% and it was lower than previous 

Table 4. Multivariable logistic regression analysis of factors associated with soil transmitted helminths infection among Endemata primary school 

children, North West, Ethiopia, 2021.

Variables Crude OR (95% CI) P-value Adjusted OR (95% CI) P-value
Sex
  Male 1 1
  Female 2.537 (0.929-5.982) 0.071 1.467 (0.328-6.55) 0.616
Residence
  Urban 2.549 (0.839-7.747) 0.099 12.712 (0.469-344.912) 0.131
  Rural 1 1
Grade
  1-4 3.702 (1.197-11.450) 0.023 4.645 (1.301-16.591) 0.018*

  5-8 1 1
Latrine availability
  Yes 1 1
  No 6.488 (2.453-17.157) 0.001 5.010 (1.649-15.220) 0.004*

Latrine floor wash
  Yes 1 1
  No 0.479 (0.190-1.212) 0.120 0.635 (0.124-3.240) 0.585
Shoe wearing
  Yes 1 1
  No 4.545 (1.767-11.690) 0.002 6.299 (1.913-20.739) 0.002*

Clean environment
  Yes 1 1
  No 2.810 (1.119-7.056) 0.028 1.108 (0.210-5.840) 0.904
Water source
  Tap water 1 1
  Stream or river water 0.083 (0.083-1.379) 0.130 0.302 (0.064-1.428) 0.131
  Wall water 2.527 (0.729-8.766) 0.144 2.409 (0.520-11.157) 0.261
  Play with soil 0.477 (0.188-1.210) 0.119 0.277 (0.059-1.294) 0.103
Finger nail
  Trimmed 1 1
  Untrimmed 7.936 (2.759-22.826) 0.001 4.871 (1.508-15.727) 0.008*
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studies conducted in Ethiopia; 23.1% in Mendera Elementary 

School[35], 47.6% in Jimma town[36], and 5.9% national prevalence 

of T. trichiura[33]. This difference might be due to differences in 

diagnostic methods, environmental sanitation, geographical location 

of study area and study time. In addition, socioeconomic status of 

the households and water supply also contribute to the differences in 

the prevalence and distribution of these STH parasites, although this 

needs to be verified in more extensive follow-up studies.

  In the present study, STHs infection was associated with the 

educational level of students, availability of latrine at home, and 

finger nail trimming status. These findings were in line with the 

study conducted in Tach Armachiho district[37] and Motta town[38]. 

Another factor which was associated with STH infection in this 

study was walking barefooted. This might be due to most children’s 

engagement in agricultural activities to help their parents, which 

in turn, exposed them to infective stages of the STH parasite[39]. 

Hookworm infection was higher in those children did not wear shoe. 

This indicated that wearing shoes have great value in preventing 

hookworm infection[12].

  According to the Ethiopian national neglected tropical disease 

master plan 2016-2020, the prevalence of STH is low if the 

prevalence is <20%. Therefore, the prevalence of STHs among 

Endemata primary school children was low. A. lumbricoides 
was the predominated, followed by the hookworm. Associated 

factors, including: student grade level, latrine availability at home, 

shoe wear and finger nail status were significantly associated 

with STH infection. Hence, we recommend policy makers and 

stake holders to follow the integration of deworming with water, 

hygiene and sanitation as well as the consistent health education of 

school children to control and prevent STH infections[40]. Latrine 

availability and properly used in the community are also important 

for the reduction of STHs prevalence below the percentage find in 

this study area. In addition, the risk factors of STH infections among 

school children should be critically evaluated by the health staffs 

especially by the health extension workers.
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