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Abstract

Background

Soil-transmitted helminths (STH) are one of the most common infections affecting underprivi-
leged populations in low- and middle-income countries. Ascaris lumbricoides, Trichuris tri-
chiura, and hookworm are the three main species that infect people. School children are the
most vulnerable groups for STH infections due to their practice of walking and playing barefoot,
poor personal hygiene, and environmental sanitation. However, evidence is limited in the study
area. So, this study aimed to assess the current prevalence, infection intensity, and associated
risk factors of STHs among school children in Tachgayint woreda, Northcentral Ethiopia.

Methods

A cross-sectional study was conducted among school children of Tachgayint woreda from
February to May 2021. The study participants were chosen via systematic random sam-
pling. Stool samples were collected from 325 children and examined using the Kato-Katz
technique. The data was analyzed using SPSS version 23. Binary and multivariable logistic
regression analyses were used to identify the potential associated factors for STHs. An
adjusted odds ratio (AOR) with a 95% confidence interval (Cl) was used to measure the
magnitude of the association. A P-value <0.05 was considered statistically significant.

Results

The overall prevalence of STHSs in this study was 36.0% (95% Cl: 30.5—41.2%). Ascaris lum-
bricoides are the most prevalent species 89 (27.4%) followed by hookworm 14 (4.3%) and
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Trichuris trichiura 10 (3.1%). All of the infected school children had light-intensity of infec-
tions with the mean of eggs per gram (EPG) being 464.53. Lack of shoe wearing habit (AOR
=4.08, 95% Cl: 1.29-12.88) and having untrimmed fingernail (AOR = 1.85, 95% CI: 1.06—
3.22) were identified as risk factors for STH infections.

Conclusions

More than one-third of the school children were infected with at least one STH species and
this indicates that STHSs are still a health problem among school children in the study area.
Therefore, periodic deworming, implementation of different prevention strategies, and
health education programs should be regularly applied in the area.

Background

Soil-transmitted helminths (STHs) are a group of neglected tropical diseases that causes the
most common infections worldwide and primarily affect marginalized populations in low-
and middle-income countries. The three main species that infect people are Ascaris lumbri-
coides (A. lumbricoides), Trichuris trichiura (T. trichiura), and hookworms [1, 2]. More than
24% of the world’s population are infected with STHs infections with the greatest numbers of
cases occurring in tropical and subtropical regions of Africa, Latin Americas, and East Asia [1,
3]. The high prevalence of STHs in these regions is related to low socioeconomic status and
favorable environmental conditions that facilitate the transmission of STHs [4].

According to a 2010 survey, the global prevalence of A. lumbricoide was the most prevalent
STHs infecting more than 819 million people followed by T. trichiura infecting 464 million
people and hookworm which infects nearly 439 million people throughout the world. Further-
more, STHs are expected to cause 5.18 million disabled-adjusted life-years worldwide [5].

Based on a World Health Organization (WHO) fact sheet, 568 million School-Age Children
(SAC) live in STHs transmitted areas, which shows that SAC are at higher risk of being
infected with STHs [1]. This may be due to high exposure of children to contaminated soil
when they play, walk barefoot, eat soil, poor personal hygiene, and environmental sanitation
[6]. STHs are responsible for chronic infections, which may lead to school absenteeism,
delayed physical growth, impaired cognitive development, and psychometrically performance
of SAC [7].

Sub-Saharan African (SSA) countries have the greatest concentration of poverty in the
world with a high prevalence of STHs infection. Between one-quarter and one-third of SSA’s
population is affected by one or more STHs infection, especially school-aged children, dispro-
portionately affected. Of the estimated 181 million school-aged children in SSA, almost one-
half (89 million) are infected with hookworm, ascariasis, trichuriasis, or some combination of
these STHs infections [8]. Ethiopia is one of the SSA countries with the second-highest burden
of A. lumbricoides, the third-highest burden of hookworm, and the fourth-highest burden of
T. trichiura infections in SSA [9].

In Ethiopia, STHs are the main and major public health problem. The national neglected
tropical diseases mapping estimated that 79 million people are living in STHs endemic areas,
which comprises 25.3 million school-aged children [10]. A recent meta-analysis revealed that
the pooled prevalence of STHs infection among SAC of Ethiopia was 33.4%. A high prevalence
of STHs was observed in Oromia (42.5%), followed by Southern Nations, Nationalities, and
Peoples’ Region (SNNPR) (38.3%) and Amhara (32.9%) regional states. Species-based
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prevalence showed that A. lumbricoides was the most dominant STHs followed by T. trichiura,
and hookworm with 19.9%, 12.4%, and 7.9% of infection, respectively, in the country [6].

In the presence of many prevention and control strategies, STHs are a widespread health
problem in developing countries [2]. Therefore, close follow-up and regular STHs infection
surveys are very important to update and know the prevalence of infection and effectiveness of
implemented control measures.

However, there is limited evidence on the prevalence and intensity of STHs among school-
children in Tachgayint woreda, South Gondar Zone. Furthermore, assessing the current preva-
lence, infection intensity and identifying the associated risk factors of STHs infection is vital to
guide implementers, public health planners, stakeholders, and policymakers to plan and design
precise intervention strategies to eliminate STHs. Therefore, this study aimed to assess the cur-
rent prevalence, infection intensity, and identify the associated risk factors for STHs among
school children of Tachgayint woreda, South Gondar Zone, Northcentral Ethiopia.

Methods and materials
Study area

The study was conducted at Tateklesera elementary school. The school is located in Arebeg-
beya town, Tachgayint woreda, South Gondar Zone in Amhara National Regional State,
Northcentral Ethiopia, which is located 776 km Northwest of Addis Ababa (capital city of Ethi-
opia) and 205 km from Bahir Dar (capital of Amhara region). The study area has altitudinal
ranges from 750 to 2800 meters above sea level with 11° 45’ N and 38° 20’ E geographical coor-
dinates. The climatic condition is “Woyna dega” with a mean annual minimum temperature
of 17°C and a maximum of 25°C. According to the population projection of Ethiopia in 2017,
an estimated total population of Tachgayint woreda was 116,876, of whom 58,273 were males
and 58,603 were females [11].

Study design, period, and population

A school-based cross-sectional study was conducted among school children of Tateklesera ele-
mentary school of Tachgayint woreda from February 1 to May 15, 2021. The school children
who were willing to participate and provide sufficient stool samples were included, while the
students who had taken anti-intestinal parasite drug/s within four weeks before data collection
were excluded from the study.

Sample size determination and sampling technique

The required sample size was calculated using a single population proportion formula;

() o0 -p)
dZ

n =

where; n is the required sample size, Za/, is the level of confidence, p is the estimated preva-
lence of STH among school children, d is margin of error. The following assumptions were
made to determine sample size; 95% level of confidence, 5% margin of error, 25.78% preva-
lence of STHs among school children in western Ethiopia [12] and with a 10% non-response
rate. Hence, a total of 325 school children were included in this study.

In 2021, there were approximately 1390 students registered from grade 1 to 8 at Tateklesera
elementary school. The students were stratified according to their educational levels (grade 1
to grade 8). There were 8 strata based on educational level. Then, the number of children sam-
pled from each stratum was proportionally allocated by dividing the number of students in the
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stratum by the total number of students in the school, and finally, the proportion was multi-
plied by the total sample size (see Table 1). The K™ interval was determined by dividing the
total number of students in the school by total sample size, and the K™ interval value is 4.
Then, the first study participant student from each stratum was selected by using a systematic
random sampling technique and the next study participant was selected every K™ interval by
using a class roster.

Data collection and processing

Questionnaire survey. The school children who participated in this study were informed
about the purpose of the study. Face-to-face interviews with schoolchildren and their parents
were conducted to collect sociodemographic information about study participants as well as
associated factors for STHs. A pretested structured questionnaire which is written in the
mother tongue (Ambharic language) was used for data collection. During the interview, the fin-
gernail status of the study participants was collected through direct observation.

Sample collection and laboratory analysis. A clean, dry, and leakproof container that
was labeled with a unique identification number was given to collect the sample. About 5gm of
stool specimen was collected from each selected study participant. The fresh stool samples
were examined by direct wet mount microscopy and the Kato-Katz technique. Three Medical
laboratory technologists perform the double Kato-Katz slides for the identification and count
of STH eggs through a light microscope.

Kato-Katz technique. Used for qualitative and semi-quantitative diagnosis of intestinal hel-
minthic infections. Feces were pressed through a mesh screen to remove large particles. A por-
tion of the sieved sample is then transferred to the hole of a template holding 41.7 mgon a
slide. After filling the hole, the template was carefully removed and the remaining sample was
covered with a piece of cellophane soaked in glycerol. The glycerol clears the fecal material
from around the eggs. Finally, the slides were examined under the microscope and the eggs
were then counted for positive slides [13].

Kato-Katz slides were examined within one hour of its preparation for detection and count-
ing of hookworm ova. Identification of other STHs also performed after one day. The total
number of eggs were expressed as eggs per gram (EPG) of stool. EPG was calculated to classify
the infection intensity as light, moderate, and heavy infection. The severity of STHs infection
is defined as light, moderate, and heavy intensity of infections, respectively, as follows A. [um-
bricoides: 1 to 4999 EPG, 5000 to 49999 EPG, and >50000 EPG; hookworm: 1 to 1999 EPG,
2000 to 3999 EPG, and >4000 EPG; T. trichiura: 1 to 999 EPG, 1000 to 9999 EPG, and >10000
EPG [14].

Table 1. Total number of registered Tateklesera elementary school students in Northcentral Ethiopia by grade,
and number of proportional sample size taken at each grade level for the study, February 1 to May 15, 2021.

Grade Level Total students Selected for the Study
1% 128 30

ond 120 28

3rd 124 29

4th 137 32

5th 158 37

6 163 38

70 167 39

gth 393 92

Total 1390 325

https://doi.org/10.1371/journal.pone.0266333.t001
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Data quality control

Firstly, the data collection tool (questionnaire) was prepared in the English language. Then, it
was converted into the Ambharic language. Lastly, it was retranslated back to English to retain
its accuracy and consistency. Before data collection, training was given for data collectors and
laboratory technologists. Two slides were prepared from each sample. The slides were exam-
ined by two different Medical Laboratory Technologists independently. The results of the
microscopic examination were compared and discordant results were immediately fixed by
cross-checking the slide by a senior medical parasitologist. And also, the mean of two slides
egg count was used to classify infection intensity. Furthermore, all standard operating proce-
dures were strictly followed during sample collection, processing, and examination to ensure
the test result’s quality and reliability.

Data management and analysis

Data were coded and entered into Epi Data Manager version 4.4.2.1 statistical software and
then exported to SPSS version 23 for analysis. Descriptive statistics were done to summarize
the sociodemographic characteristics of the study participants. The mean and standard devia-
tion (SD) were calculated for parasite egg count. Binary logistic regression analyses were used
to assess the association between the independent and dependent variables. Firstly, binary
logistic regression analysis was done, and then to control the possible confounding, variables
with a p-value < 0.2 were adjusted by using multivariable logistic regression analysis. The
strength of the association between predictor and outcome variables were assessed by using
the adjusted odds ratio (AOR) and 95% confidence interval (CI). In all cases, p-value < 0.05
was considered as a statistically significant association.

Ethical consideration

The research was conducted after obtaining an ethical clearance letter from Debre Tabor Uni-
versity, College of Health Sciences Research and Ethical Review Committee (reference no.
CHS/226/12 in Ethiopian calendar). A permission letter was obtained from the woreda health
office and the director of the school. Written informed consent was obtained from each parent/
legal guardian of the children. Information collected from the study participants was kept confi-
dential. Any individuals who were positive for different STHs were linked to the responsible
body for treatment. This study was conducted in accordance with the declaration of Helsinki.

Result
Socio-Demographic characteristics of study participants

A total of 325 school children participated in this study, with a response rate of 100%. Of these
study subjects, 179 (55.1%) were females and 145 (44.9%) were males. The mean age of the study
subjects was 12.03+2.4 years and the majority (53.5%) were in the age group of 11-14 years. A
majority of the children were urban dwellers, 69.8%, and orthodox in religion (90.5%) (Table 2).

Prevalence and intensity of STH infections

The overall prevalence of STHs among school children was 36.0% (117/325) with a 95% CI of
30.5% - 41.2%. Ascaris lumbricoides were the most prevalent 89 (27.4%), followed by hook-
worm 14 (4.3%) and T. trichiura 10 (3.1%). Mixed STH infections were found only in 4 (1.2%)
school children (Fig 1).

The overall mean of EPG of stool among STH-infected study participants was found to be
464.53 EPG of stool. The arithmetic means of fecal egg count of A. lumbricoides among
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Table 2. Socio-demographic distribution of STH infections among school children of Tachgayint woreda, Northcentral Ethiopia, 2021.

Characteristics (n = 325) Categories STH infection Total n (%)
Positive, n (%) Negative, n (%)

Sex Male 53 (16.3) 93 (28.6) 146 (44.9)
Female 64 (19.7) 115 (35.4) 179 (55.1)

Age in years <10 36 (11.1) 53 (16.3) 89 (27.4)
11-14 65 (20.0) 109 (33.5) 174 (53.5)
>15 16 ((4.9) 46 (14.2) 62 (19.1)

Residence Urban 75(23.1) 152 (46.8) 227 (69.8)
Rural 42 (12.9) 56 (17.2) 98 (30.2)

Religion Orthodox 107 (32.9) 187 (57.5) 294 (90.5)
Muslim 8(2.5)) 16 (4.9) 24 (7.4)
Protestant 2(0.6) 5(1.5) 7 (2.2)

Grade 1-4 49 (15.1) 70 (21.5) 119 (36.6)
5.8 68 (20.9) 138 (42.5) 206 (63.4)

https://doi.org/10.1371/journal.pone.0266333.t002

30.00%

25.00%

20.00%

15.00%

10.00%

5.00%

0.00%

infected children was 512.52 EPG (range: 72-1,560). For hookworm, it was 355.5 EPG (range:
96-720) and for T. trichiura the count was 238.0 EPG (range: 48-504).

Out of 117 school children who had STH infections, the intensity of infection with A. lum-
bricoides, hookworm, and T. trichiura was light among all infected study participants. In this

study, there was no moderate or heavy intensity of infections caused by different species of
STH (Table 3).

Factors associated with STH infections among school children

Bivariable and multivariable logistic regression were used to determine the associated factors
for STH infections. In this study, several risk factors were considered that contribute to STH
infections (see Table 4). The potential associated factors such as handwashing habits after

27.40%

1.20%

A. lumbricoide = Hookworm Species T. trichiura Mixed Infection

Fig 1. Prevalence of STH Species among school children of Tachgayint woreda, Northcentral Ethiopia, 2021.

https://doi.org/10.1371/journal.pone.0266333.g001
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Table 3. Intensity of STHs infection among school children of Tachgayint woreda, Northcentral Ethiopia, 2021.

Type of STH infection Total STH infected, n (%) Infection Intensity

Light, n (%) Mean EPG of stool (95% CI)
A. lumbricoide 93 (76.9) 93 (100) 512.52 (451.44-573.6)
Hookworm 16 (13.2) 16 (100) 355.5 (254.89-456.11)
T. trichiura 12 (9.9) 12 (100) 238.0 (150.65-325.35)
Overall 121 (100) 121 (100) 464.53 (412.95-516.11)

https://doi.org/10.1371/journal.pone.0266333.t003

defecation, shoe-wearing habits, latrine utilization, and source of drinking water were found
to be statistically associated with STH prevalence (p-value <0.05).

A multivariable logistic analysis was conducted after adjusting variables with a p-value <0.2
in the bivariable logistic analysis. The multivariable logistic regression model estimated that
school children who had no shoe-wearing habits were 4 times (AOR = 4.08, 95% CI: 1.29-
12.88; P = 0.016) more likely to be infected with STHs than school children who had the habit
of shoe-wearing. The odds of STH infection were 1.8 times higher (AOR = 1.8, 95% CI: 1.06-
3.22; P = 0.031) for school children who had not trimmed their fingernails as compared to
those who had trimmed their fingernails (Table 4).

Discussion

In this study, the overall prevalence of STH infections with at least one STH parasite was
36.0% (95% CI: 30.5% - 41.2%), which would be classified into the moderate risk areas category
where prevalence is between 20% and 50%, and meet the requirements of STH mass drug
administration once a year [2]. The overall prevalence of STH infections observed in this study
is comparable with studies conducted in other parts of Ethiopia (Amhara region, Kerewo
Town, West Shoa Zone, Northwest Ethiopia) [15-18], Tanzania [19], and Malaysia [20].

However, the STH prevalence in our study is slightly lower than the prevalence reported in
Sigmo Primary School, South-Western Ethiopia (41.7%) [21] and Anambra State, Nigeria
(42.2%) [22]. In addition, the prevalence in our study is significantly lower than the findings of
other studies conducted in a different part of Ethiopia with the prevalence ranging from 52.0%
- 67.9% [23-28] and western Kenya (44.05%) [29], Nigeria (44.2%) [30], Western Rwanda
(77.7%) [31] and India (54.8%) [32]. On the other hand, the prevalence of STH infections in
this study was higher than those of local studies conducted in Ethiopia, such as the prevalence
of STH infections among school children of Southern Ethiopia (23.1%) [33], Sekela Primary
School (25.78%) [12], Goro Primary School (15.8%) [34], Gurage zone (9.5%) [35], and Ambo
town (12.6%) [36]. The differences in the prevalence of STH infections among different studies
could be explained by variations in the study period, sample size, geographical location, urban-
ization, practices of personal hygiene, level of environmental sanitation, and source of drink-
ing water. For instance, some of the above studies used different types of laboratory techniques
like direct wet mount, formol-ether concentration technique, and McMaster diagnostic tech-
nique. Thus, dissimilarities in the diagnostic technique’s sensitivity might be the possible
source of discrepancies in the prevalence of STH infections.

Furthermore, the current STH infections prevalence was higher than the studies conducted
in different countries of the world, such as reports from African countries (Nigeria (17.1%)
[37], Gabon (15.0%) [38], West Region of Cameroon (8.7%) [39], Togo (5.0%) [40]), Colombia
(29.6%) [41], India (7.7% and 7.0%) [42, 43] and Thailand (3.13%) [44]. The possible reason
for this inconsistency in the prevalence of STH infections might be due to the differences in
socio-cultural determinants, behavioral characteristics, climatic conditions, implementation of
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Table 4. Bivariable and multivariable logistic regression analysis of associated factors of STH infections among school children of Tachgayint woreda, Northcentral

Ethiopia, 2021.
Variables STHs Infection Status COR (95% CI) P-value AOR (95% CI) P-value
Positive, n (%) Negative, n (%)
Sex Male 53 (36.3) 93 (63.7) 1.024 (0.65, 1.61) 0.919
Female 64 (35.8) 115 (64.2) 1.0
Age in years <10 36 (40.4) 53 (59.6) 1.95 (0.96, 3.97) 0.064 2.08 (0.65, 6.67) 0.219
11-14 65 (37.4) 109 (62.6) 1.71 (0.90, 3.27) 0.102 2.06 (0.99, 4.30) 0.053
>15 16 (25.8) 46 (74.2) 1.0 1.0
Residence Urban 75(33.0) 152 (67.0) 1.0 1.0
Rural 42 (42.9) 56 (57.1) 1.52(0.93, 2.47) 0.092 1.56 (0.92, 2.65) 0.099
Grade 1-4 49 (41.2) 70 (58.8) 1.42 (0.89, 2.26) 0.140 1.15 (0.50, 2.65) 0.744
5-8 68 (33.0) 138 (67.0) 1.0 1.0
Contact with river Yes 65 (37.1) 110 (62.9) 1.11 (0.71, 1.75) 0.643
No 52 (34.7) 98 (65.3) 1.0
Wash cloth on river Yes 61 (37.9) 100 (62.1) 1.18 (0.75, 1.85) 0.482
No 56 (34.1) 108 (65.9) 1.0
Swimming on the river Yes 47 (36.7) 81 (63.3) 1.05 (0.66, 1.67) 0.828
No 70 (35.5) 127 (64.5) 1.0
Hand washing habit after defecation Always 63 (31.5) 137 (68.5) 1.0 1.0
Sometimes 41 (39.4) 63 (60.6) 1.41 (0.86, 2.32) 0.168 1.64 (0.93, 2.90) 0.087
Not at all 13 (61.9) 8 (38.1) 3.53 (1.39, 8.95) 0.008 1.70 (0.58, 5.01) 0.336
Hand washing habit before a meal Always 92 (36.4) 161 (63.6) 1.0
Sometimes 49 (65.3) 25 (34.7) 0.93 (0.54, 1.61) 0.798
Shoe wearing habit Always 87 (34.1) 168 (65.9) 1.0 1.0
Sometimes 12 (26.1) 34 (73.9) 0.68 (0.34, 1.38) 0.288 0.65 (0.28, 1.51) 0.314
Not at all 18 (75.0) 6 (25.0) 5.79 (2.22,15.12) 0.000 4.08 (1.29, 12.88) 0.016*
Habit of latrine utilization Always 73 (38.6) 116 (61.4) 1.0 1.0
Sometimes 35(28.9) 86 (71.1) 0.65 (0.40, 1.06) 0.081 0.65 (0.36, 1.17) 0.151
Not at all 9 (60.0) 6 (40.0) 2.38(0.81, 6.97) 0.113 1.15(0.32, 4.18) 0.831
Fingernail status Trimmed 76 (31.1) 168 (68.9) 1.0 1.0
Not trimmed 41 (50.6) 40 (49.4) 2.27 (1.36, 3.78) 0.002 1.85 (1.06, 3.22) 0.031*
Habit of eating raw vegetable Always 15 (44.1) 19 (55.9) 1.02 (0.49, 2.10) 0.962
Sometimes 52 (36.6) 90 (63.4) 0.81 (0.48, 1.36) 0.426
Not at all 23 (35.9) 41 (64.1) 1.0
Habit of eating raw meat Yes 29 (37.2) 49 (62.8) 1.09 (0.67-1.75) 0.732
No 61 (37.7) 101 (62.3) 1.0
Source of drinking water Pipe 90 (33.6) 178 (66.4) 1.0 1.0
Well 12 (41.4) 17 (58.6) 1.40 (0.64, 3.05) 0.403 1.67 (0.68, 4.08) 0.265
Stream 15 (53.6) 13 (46.4) 2.28 (1.04, 5.00) 0.039 2.28 (0.98, 5.34) 0.057

Note: *p-value <0.05; AOR: Adjusted Odds Ratio; COR: Crude Odds Ratio; CI:

Confidence Interval.

https://doi.org/10.1371/journal.pone.0266333.t004

prevention and control measures, and frequency and application of mass drug administration
on intestinal parasites among different countries.
The most predominant STH infection identified in this study is Ascaris lumbricoides 27.4%
with a 95% CI of (22.5% - 32.6%) followed by hookworm 4.3% with a 95% CI of (2.2% - 6.8%).
This predominance was consistent with some studies conducted in our country [12, 18, 23, 36]
and different parts of the world [22, 38] that indicated the dominant STH infections among
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schoolchildren were A. lumbricoides followed by hookworm. The reason behind the predomi-
nance of A. lumbricoides both in the current and previous studies could be related to the long
life of the female worm and has a fecundity rate of about 134,000 to 360, 000 eggs per day for
about 300 days. Consequently, vast numbers of eggs are discharged into the human environ-
ment daily. Moreover, the hard nature of the eggs of A. lumbricoides to resist adverse environ-
mental conditions more than other STHs can contribute to sustaining the transmission cycle
for a longer period [45].

The prevalence of A. lumbricoides infections observed in the present study was 27.4%.
These were comparable with the studies conducted in Southwest and Northwest Ethiopia [18,
25]. But, the prevalence of A. lumbricoides was higher than the prevalence reported from the
study conducted in Hawassa [33], Sekela [12], Ambo town [36], and Gabon (10.4%) [38]. On
the contrary, it is lower than that reported from Southern Ethiopia [23, 24], Western Rwanda
[31], and India [32]. The second most prevalent STH infection was hookworm (4.3%), which
is similar to the report of South and Southcentral Ethiopia [27, 35]. This data is lower than the
studies conducted in the Amhara region (20.6%) [15], West Shoa Zone (17.9%) [17], North-
west Ethiopia (8.9%) [18], Jimma town (11.6%) [25], Goro Primary School (10.07%) [34], and
Nigeria (15.7%) [30]. However, it is higher than the previous reports from South-Western
Ethiopia (1%) [21], western Kenya (0.27%) [29], and Thailand (3.13%) [44]. The prevalence of
T. trichiura in the current study was 3.1% and similar results were reported from the Amhara
region and Ambo town [15, 36]. However, it is lower than previous studies reported from
Southwest Ethiopia [21, 25], Tanzania [19], and Gabon [38]. Level of poverty, environmental
sanitary practices, implementation of different preventive and control measures, Climate vari-
ability, and geographical distribution of the parasites might have contributed to the infection
rate differences across different regions. Moreover, the variation might be related to tempera-
ture differences and characteristics of the soil which helps for maturation of the non-infective
stage of the parasite to infective one and easily transmission of the parasites [4].

Almost all positive cases with different species of STH infections were showing the light
intensity of infection that is in line with the previous report in the Gurage zone, South Central
Ethiopia [35]. But other previous studies showed the occurrences of the moderate and heavy
intensity of infection [18, 24, 29, 33] other than light infection intensities; which could be the
positive impact to validate for the elimination of STH infection in our country. This result is
lower than the WHO elimination target of STHs, which is defined as a < 2% proportion of
STH infections of moderate and heavy intensity due to A. lumbricoides, T. trichuria, and hook-
worm [46].

Moreover, the current study has identified potential risk factors for STHs infection among
school children. Accordingly, shoe-wearing habits and fingernail status were found to be sig-
nificant predictors of STH infection. Study participants, who lack the habit of shoe-wearing
were 4 times more likely to be infected with STHs than school children who had regular shoe-
wearing habits (AOR = 4.08, 95% CI: 1.29-12.88; P = 0.016). This was similar to other studies
conducted in Sekela [12], Goro [34], and Kerewo Town [16] primary schools. This finding
might be due to fact that hookworm infections were higher in children not wearing shoes.
This indicates that wearing shoes has great importance in protecting against the transmission,
contamination, and invasion of the infective stage of the parasite into the skin [34].

We also found that those students without the habit of nail trimming were more likely to be
affected by STHs infection, which is in agreement with studies conducted in Ethiopia [17, 23,
36] and Thailand [44]. The possible reason might be due to the outdoor playing habits of
school children on poor sanitation areas, which results in contamination of their hands. Dirt
under fingernails may harbor different stages of parasites, which can be ingested during food
eating and nail-biting or thumb sucking [23, 44].
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Limitations of the study

Due to budget constraints, this study did not focus on molecular assays and other techniques
that are best to estimate the prevalence of STHs and differentiate different species of hook-
worm. Also, Harada-Mori technique and culture on agar plates were not used to detect Stron-
gyloides species, and it might have caused missing this species.

Conclusions

More than one-third of the school children were infected with at least one STH species and this
indicates that STHs are still a health problem among school children of Tachgayint woreda,
Northcentral Ethiopia. Based on the WHO guideline, the study area would be classified into the
moderate risk areas category, which needs STH mass drug administration once a year. The
present study has also revealed that A. lumbricoides is the most prevalent species that cause
infection in school children. Soil-transmitted helminth infections were strongly associated with
shoes wearing habits and fingernail status of school children. Therefore, periodic deworming of
school children, design and implementation of prevention and control strategies, and health
education in study areas are very essential to decrease the burden of the disease.
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