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Abstract

Introduction: Different interventions have been done to reduce the burden of soil-transmitted helminths (STH). The
available evidences in Ethiopia in either school or community-based school-aged children (SAC) have limitation in wetland
areas. This study assessed the prevalence and associated factors of STH infection among SAC in wetland and non-wetland
areas of Blue Nile Basins, Amhara Region, Northwest Ethiopia.

Method: A community-based comparative study was conducted from October to November, 2019. Multistage stratified
random sampling technique used to select 716 SAC. Data were collected using structured questionnaire and observational
checklist. Stool samples were collected from children using tight-fitting plastic cups following the standard procedures. Data
were coded and entered into Epi data version 4.6 and exported to SPSS version 20 software. Bivariate and multivariable
logistic regression analysis was employed to identify factors associated with STH.

Results: The overall prevalence of STH was 30.30% (95% CI: 26.90, 33.90) and did not show significant variation between
wetland (33.60% (95% CI: 28.80, 39.60%)) and non-wetland (27.0% (95% CI: (21.90, 31.60)) areas. Presence of human
feces near the house and certain habits such as nail trimming and playing with mud/soil was not different between wetland
and non-wetlands. Nonetheless, the presence of human feces near the house of respondents was found to be significantly
associated with STH infection (p value <0.001). Moreover, other factors significantly associated with STH infection were
lack of nail trimming (p value <0.001) and playing with mud/soil (p value <0.01).

Conclusions: The prevalence of STH was high and did not show significant variation between the two areas. Emphasis
needs to be given for hygiene and lifestyle-related factors.
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Introduction The global (2020), latest estimates indicate that more than
2 billion people are infected with STH. The highest preva-
lence also occurs in areas where sanitation is inadequate and
safe water supplies are not available.® Similarly, 568 million

Soil transmitted helminths (STHs) such as Ascaris lumbri-
coides, Trichuris trichiura and hookworms (Nectar ameri-
canus and Ancylostoma duodenal) are the common species
that infect people in low-income countries.!> These hel-
minths usually occur in rural areas where poor hygiene and
sanitation practices are common since these favor their
transmission.*> Women of the reproductive age, pre-school
age children (PSAC) and school-age children (SAC) are cat- ~ €orresponding author: )
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SAC are living in intensively transmitted areas, of which,
280 million (30.0% of the global) children live in 42 African
countries. Greater than 40% are from three populous coun-
tries (Democratic Republic of the Congo, Ethiopia and
Nigeria).®!° In Ethiopia (2016), 25.30 million SAC are living
in STH endemic areas.!! The prevalence of STH varies
within Ethiopia and is higher in Amhara region where more
than 36.40% SAC were found to be infected with STH.'? In
general, different studies conducted in different settings of
the country did show that the prevalence of STH infection in
SAC ranged from 13.0%-69.20%.'318

A previous study has shown that the burden of STH in the
wetland area is high due to suitable conditions for the sur-
vival of helminths.!” Warm and humid climates or aquatic
environments are also the most preferable for the survival or
proliferation of helminths.'®?* Unhygienic practices of chil-
dren on playgrounds, poor sanitation, walking barefoot, lack
of hand washing practice, eating of improperly washed raw
vegetables, inappropriate waste disposal systems, unim-
proved water sources and densely populated areas were pre-
viously found to be predictors of STH infection.>*?"?? Lack
of basic sanitation promotes the contamination of common
areas, including children’s playgrounds since the feces con-
tain the infective eggs which can then contaminate the water
sources and the food they are washed with.>*2

The WHO set a roadmap for prevention, control, elimina-
tion and eradication of neglected tropical diseases (NTDs),
including STH by the year 2020.2° While substantial pro-
gress has been made since 2012, not all of the 2020 targets
were met and the new road map that demonstrates critical
gaps and the actions required to reach the 2030 targets has
been recently launched since 2021. Experience from the past
decade shows that further multisectoral action is required for
all 20 diseases and disease groups to achieve the Sustainable
Development Goals (SDGs) and accelerate control and elim-
ination. In addition to multisectoral actions, the road map
recommends the prevention of STH through preventive
chemotherapy or deworming, as well as improved sanitation
and hygiene.? % Similarly, Ethiopia launched the first and
the second national NTD strategic plan for the control, elimi-
nation and eradication of NTDs including STH. But, only 13
million (51.40%) SAC were dewormed by the national
deworming program.'' Even though there is progress in the
improvement of improved water supply, sanitation and
hygiene in the country since 2003, ensuring these basic needs
still remains a challenge, particularly in Amhara Region.?’
Moreover, a study in Kenya showed that provision of sus-
tainable water supply, sanitation, and hygiene services and
regular preventive chemotherapy in wetland areas still
remains a challenging.?’ The effect of such interventions on
health outcomes should be done to generate evidence to
devise or sustain and strengthen prevention and control strat-
egies of STH. However, there is still not enough studies that
assessed the factors associated to their presence in wetlands
areas of the Blue Nile basin of Amhara region. Therefore, the

current study aims to assess and compare the prevalence of
STH and its associated factors among SAC in wetland and
non-wetland areas of the Blue Nile basin of Amhara region,
Northwest Ethiopia.

Methods and materials

Study area

The study was conducted in wetland and non-wetland areas
of Fogera district which is located in South Gondar Zone,
Ambhara National Regional State. The district is found in the
Blue Nile basin areas of the country in the eastern part of
Lake Tana. It is located at 625 km away from Addis Ababa, to
northwest Ethiopia. The district has 35 kebeles (the smallest
administrative unit of the government), of which 6 kebeles
are in the wetland areas (Figure 1). The projected population
of the district for 2020 based on the 2007 national population
census is 270,000. In the district, there are 62,795 households
and 23,247 school-age children, of which 4527 reside in
wetlands.

Study design, population and period

A community-based comparative cross-sectional study
design was conducted from October to November, 2019 to
assess the prevalence of STH and its associated factors in
school-aged children. All school-age children and their
mothers or care givers in the district were the source popula-
tion and all SAC in randomly selected kebeles of wetland
and non-wetland areas were the study population. School-
age children (5—14 years) who were lived in the last 6 months
in the district with their family were included in the study.
Children who had taken deworming drugs within 3 months
prior to the data collection period were excluded from the
study.

Study variables

The outcome variable was having at least one STH (4Ascaris
lumbricoides, and/or Trichuris trichiura and/or the hook-
worm). Independent variables were age and sex of the child,
residence, educational status of father and mother, wealth
index, having a latrine facility, latrine utilization, drinking
water source, solid waste disposal methods, habit of shoe
wearing, washing hands before eating, washing hands after
any waste contact, hand washing after toilet visit, using soap
for washing hand, habit of playing with mud/soil, nail trim-
ming, raw vegetable eating habit, and knowledge on preven-
tion methods for STH.

Operational definitions

Soil transmitted helminths: Four main species of nematodes
are collectively referred to as soil-transmitted helminths: the
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Figure |. Map of the study area.

roundworm, Ascaris lumbricoides; the whipworm, Trichuris
trichiura; and the hookworms, Necator americanus and
Ancylostoma duodenale.’

Soil transmitted helminth infection: the presence of
Ascaris lumbricoides and/or Trichuris trichiura and/or the
hookworms at school-age children stool.>¢

Wetland: areas that are swamps or marshes which are
temporary or permanently settling of water during any sea-
son of the year. Mostly the land is covered by water and suit-
able for rice and some aquatic vegetable production due to
muddy soil.*

Non-wetland: areas that are not swamps or marshes and
also which are not permanently or temporarily with water
during any season of the year.

School-age children (SAC): children aged between 5 and
14 years who may or may not be enrolled in school.®

Knowledge of respondent was assessed by developing
19 questions about STHs transmission, prevention and con-
trol measures. If a respondent scored between 80%—100%
from knowledge measuring STHs questions, she or he was
classified as knowledgeable, 50%—-79% was classified as
moderately knowledgeable and <50% was classified as
less-knowledgeable.’!

Sample size determination

The sample size was determined using a double population
proportion formula considering the following assumptions:
95% confidence level, 80% power of the study, two compari-
son groups population ratio 1:1, prevalence of STHs in pre-
vious study in the non-wetland area was 30.9% (P, =0.309)%

assumed 16% difference from non-wetland area,®® 46.9%
(P,=0.469), design effect 2% and 10% non-response rate.
The calculated sample size was 716.

Sampling procedures

Multistage stratified sampling followed by simple random
sampling technique was used to select kebeles and house-
holds. Stratification of the kebeles was done based on the
geographical location of the kebeles as being wetland and
non-wetland areas. Of all kebeles in the district, 34% (6
kebeles in wetland and 6 kebeles in non-wetlands) were
selected randomly. Proportion to population size allocation
was made to determine the required sample size of each
selected kebele. Finally, 716 households were selected using
systematic random sampling technique (every other house-
hold). When there were two or more school-age children in a
single household, one child was selected using lottery
method.

Data collection tools and procedures

Data were collected using a structured and pretested ques-
tionnaire, observational checklist and stool examination pro-
cedures. The questionnaire was developed after reviewing
available literature.?!3*>7 It had five parts which included
sociodemographic variables, environmental-related varia-
bles, children hygiene practice behaviors, intervention or
prevention and knowledge-related variables. First, the ques-
tionnaire was developed in English then translated in to
Ambharic (local language) and then back to English to check
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for consistency. The questionnaire was pretested using 5% of
the total sample in another kebele which was not included in
the study and the necessary amendments were done after the
pretest.

Household data were collected by two trained public
health officers who have previous experiences on data col-
lection works. Stool samples from each child were collected
by two laboratory technicians using tight-fitting plastic cups
that used to collect and transported the samples to the exami-
nation laboratory following the standardized procedures.

Parasitological examination

The collected stool samples were emulsified and preserved in
8% formalin and transported to the health center (Wereta
Health Center and Quar Health Center) laboratories for micro-
scopic examination. At the laboratory slides were prepared by
dropping normal saline for stool examination. Then, some
portion of preserved stool samples were added on the slide and
mixed by applicator stick and covered with cover slide.
Finally, direct microscopic examination was performed using
(10X with 0.25 magnification power) Olympus microscope.®
The result was recorded carefully on well prepared format for
this purpose. Two laboratory technicians analyzed the stool
samples at the health centers independently.

Data management and analysis

Four data collectors and two supervisors recruited and
trained on how to conduct the interviews, on the question-
naire contents, on the ethical aspect for approaching the care
givers which was in a polite and respectful manner and how
to collect stool samples from a child. Data collectors were
selected based on their previous experience on data collec-
tion. In order to assure its validity, double stool samples were
taken from 18 SAC and analyzed by direct microscopy dur-
ing pretest. Both of them detected the parasites (STH)
equally on positive children in the same manner. After the
data collection, the information was reviewed and incom-
plete questionnaires were returned to the data collectors to
revisited the respondent and complete it. Data were coded
and entered in Epi data version 4.6 and exported to SPSS
version 20 for analysis. Descriptive statistics were used to
describe data. Principal Component Analysis (PCA) was
done to construct the household wealth index. The sampling
adequacy for PCA was assessed using Kaiser—Meyer—Olkin
(KMO) statistics. The KMO measures the adequacy of sam-
pling thoroughly and the sampling adequacy for each varia-
ble that indicates the proportion of variance the variables
might be caused. Sampling adequacy set at communality
value >0.5 with p value >0.05 and complex structure factor
(Eugene value) greater than 1 was considered.>* Bivariate
and multivariable logistic regression analyses were done to
identify variables significantly associated with STH. Results
reported using adjusted odds ratio (AOR) with 95%

confidence interval (95% CI). Model fitness was checked
using Hosmer—Lemeshow test with p value <0.05. During
the bivariate analysis, variables with p value <0.25 were
considered as candidate for multivariable logistic regression
analysis.*>* Statistically significant association of inde-
pendent variable with dependent variable was declared at p
value <0.05.

Results

Sociodemographic characteristics of the
respondents

Seven hundred respondents (with a response rate of 97.80%)
gave complete responses. Nearly, 50-50% of the respondents
were from wetlands and non-wetland areas: 49.70% and
50.30%, respectively. More than two-third of school-age
children (79.0%) in wetlands and 65.30% in non-wetland
areas were enrolled or attending school. The mean (=SD)
age of children was 8.01(%+2.33) and 7.93 (£2.65) years old
in wetland and non-wetland areas, respectively. The majority
of mothers or care givers in both settings did not have any
formal education (93.0% for wetland and 94.60% for
non-wetland).

The availability of latrine facilities for the households in
the study areas were found to be 12.90% for wet lands and
30.0% for non-wet land, respectively. However, latrine utili-
zation rates of the household members of the respondents
were 33.0% for wetland and 40.0% non-wetland area.

Neither of the household located in wetland nor non-wet-
land areas use any household water treatment methods. A
substantial number of children in both wetland and non-
wetland areas did not wash their hands after defecation,
89.10% and 90.70%, respectively. Only few children
reported using soap during their hand washing in all cases:
12.0% in wetland and 16.0% non-wetland (Table 1).

Prevalence of soil-transmitted
helminths

Seven hundred stool specimens were obtained from the chil-
dren and examined for its parasitic status. From the speci-
mens examined, 212 were positive for at least for one
parasite. The overall prevalence of STH in the district was
30.30% (95.0% CI: 26.90%, 33.90%). The prevalence was
found to be 33.60% (95% CI: 28.80%, 39.60%) in the
wetland area and 27.0% (95% CI: 21.90%, 31.60%) in the
non-wetland area. According to this finding, there is no sta-
tistically significance difference in the presence of STH
infection between wetland and non-wetland areas of the dis-
trict. The most prevalent parasite was Ascaris lumbricoides
(20.40%). In this study, there was no Trichuris trichiura
infection among school-age children. From the total infected
students, 21 were affected by double infection (Ascariasis
and Hookworms; Figure 2).
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Table |. Socioeconomic and demographic characteristics of the respondents from wetland and non-wetland areas of Fogera district,
north-west Ethiopia, 2019 (n=700).
Characteristics Kebele category code Totally Chi-square
Wetland Area Non-wetland
(n=348) Area (n=352)
No. % No. % No. % p value
Sex Male 171 49.20 170 48.20 341 48.70  0.824
Female 177 50.90 182 51.70 359 51.30
School enrolment Not enrolled 101 29.0 122 34.70 223 3190 0.I'l0
Enrolled 247 79.0 230 65.30 477  68.10
Education status of mothers No formal education 325 93.0 333 94.60 658 940 0.252
Primary+ 23 7.0 19 5.40 42 6.0
Educational level of husbands ~ No formal education 258 82.0 264 81.0 522 81.80 0732
Primary and above 57 18.0 6l 19.0 118 18.20
Children’s age 5-9years 231 66.40 217 61.60 448 64.0 0.192
10—14years 17 33.60 135 38.40 252 36.0
Age of mothers or caregivers <29 2 0.50 4 I.10 6 090  0.045
3044 338 97.20 347 98.60 685 97.90
45-59 8 2.30 | 0.30 9 1.20
HH family size <5 333 95.70 335 95.20 668 9540 0.742
>5 I5 0.30 17 4.80 32 4.60
NCH 5-14year <2 326 93.70 258 73.30 584 8340 0.001
>2 22 6.30 94 26.70 116 16.60
Wealth index Poor 83 23.90 150 42.60 233 3330  0.001
Medium 113 32.50 Ié 33.0 229 32.70
Higher or rich 152 43.60 86 24.40 238 340
Have latrine Yes 45 13.0 102 28.97 147 21.0 0.001
No 303 87.0 250 71.03 553 79.0
Use latrine (n=147) Yes I5 36.58 41 40.19 36 2449 0.270
No 30 66.66 6l 59.81 91 61.90
Hand washing before eating Yes 314 90.20 330 93.80 644 96.90  0.086
No 34 9.80 22 6.20 56 3.10
Hand washing after Yes 38 10.90 33 9.30 71 10.10  0.050
defecation No 310 89.10 319 90.70 629  89.90
Hand washing after any waste ~ Yes 135 38.50 223 63.40 264 37.70  0.559
contact No 213 61.50 129 36.60 437 6230
What use for hand washing? Water only 246 70.70 249 71.0 494  70.90
Soap 44 12.40 57 16.0 99 1420 0.217
Other material® 58 16.70 46 13.0 104 14.90
Nail trimming Yes 158 45.40 201 57.10 359 51.30  0.003
No 190 54.60 151 42.90 341 48.70
Nail had dirty matter Yes 243 69.80 167 47.40 410 5860  0.001
No 105 30.20 185 52.60 290  41.40
Raw vegetable eating habit Yes 315 89.50 333 94.60 648 9260  0.039
No 33 10.50 19 5.40 52 740
Shoe wearing Yes 68 19.50 131 37.20 199 2840 0.001
No 280 80.40 221 62.80 501 71.60
Time to wear shoe Always 20 29.40 46 27.40 66 33.20
Sometimes 32 54.20 58 44.30 90 4520 0.425
Others® 16 27.20 27 16.0 43 21.60
Children played with soil/ Yes 220 63.20 240 68.20 460  65.70  0.167
mud No 128 36.80 112 31.80 240 3430

NCH: number of children; HHs: households.

*Washing hands with water and ash, other plants like endode.

®Wearing shoe at holiday, market day.
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Factors associated with soil
transmitted helminthiasis
Pooled and separate analyses were done to see the associa-

tion of factors with STHs. In the first place, the association
of each independent variable with STHs was assessed by
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Figure 2. Prevalence of soil-transmitted helminthiasis among
school-age children from wetland and non-wetland areas in
Fogera district, Northwest Ethiopia, 2019.

using bivariate logistic regression and those variables with a
p value <0.25 in this analysis identified for multivariable
analysis.

During the multivariable logistic regression analysis vari-
ables like presence of human feces near the house, washing
hands after any waste contact, washing hands after defeca-
tion or toilet visit, nail trimming, soiled or dirty nails and
children played with soil or/and mud are found to be signifi-
cantly associated with the outcome variable in pooled analy-
sis. In the separate analysis, presence of human feces near
the house, nail trimming and children played with soil or/and
mud were the only variables found to be significantly associ-
ated in the wetland areas. In the non-wetland areas similar to
the pooled analysis, except washing hands after defecation
or toilet visit all the variables that were significantly associ-
ated found to be significantly associated with STH.

During the pooled estimate regression analysis, the odds
of children in the households where human feces are present
near to the house was 2.01 times higher to be infected with
STH than their counterparts (AOR=2.01, 95% CI: 1.32, 3.06;
Table 2). In the same manner, presence of human feces near
the house was found to be significantly associated with STH
infection in both wetland and non-wetland areas during sepa-
rate analyses (AOR=2.58, 95% CI: 1.38, 4.83, AOR=1.90,
95% CI: 1.02, 3.53), respectively (Tables 3 and 4). The odds

Table 2. Pooled regression analysis of associated factors of soil transmitted helminths among school-age children from Fogera district,

North West Ethiopia, 2019.

Characteristics Soil-transmitted helminths COR (95% Cl) AOR (95% ClI)
(n=700)
Yes No
Area category Wetland 117 (33.60%) 231 (66.40%) 1.37 (0.99, 1.89) 0.95 (0.64, 1.41)
Non-wet land 95 (27.0%) 257 (73.0%) I |
Wealth index Poor 47 (34.90%) 159 (32.60%) [.19 (0.80, 1.76) 1.35 (0.86, 2.12)
Medium 71 (33.50%) 158 (32.40%) 1.15(0.77, 1.71) 1.31 (0.83, 2.05)
Rich 67 (31.60%) 171 (35.0%) I |
Human feces near the Yes 168 (34.90%) 313 (65.10%) 2.14 (1.47, 3.12) 2.01 (1.32, 3.06)%**
house No 44 (20.10%) 175 (79.90%) I |
Hand washing after Yes 65 (24.60%) 199 (75.40%) I |
waste contact No 147 (65.30%) 289 (1.40%) 1.56 (1.11,2.19) 1.68 (.15, 2.46)**
Hand washing after Yes 12 (16.90%) 59 (83.10%) I
latrine visit No 200 (31.80%) 429 (68.20%) 2.29 (1.21, 4.36) 2.23 (1.11, 4.49)*
Nail trimming Yes 64 (17.80%) 295 (82.20%) I |
No 148 (43.40%) 193 (56.60%) 3.54 (2.504, 4.99) 2.72 (1.83, 4.05)%**
Observable soiled nail Yes 170 (41.50%) 240 (58.50%) 4.18 (2.86, 6.13) 2.94 (1.88, 4.58)***
No 42 (15.5%) 248 (84.5%) I |
Hand washing before Yes 200 (31.40%) 444 (68.60%) I |
eating No 12 (17.90%) 44 (82.10%) 1.65 (0.854, 3.2) 0.49 (0.24, 1.03)
Playing with soil/mud Yes 158 (34.30%) 302 (65.70%) 1.80 (1.26, 2.580) 1.86 (1.25, 2.77)**
No 54 (22.50%) 186 (77.50%) I |
Latrine availability Yes 42 (19.80%) 105 (21.50%) I |
No 170 (80.20%) 183 (78.80%) [.11(0.74, 1.67) I.11(0.70, 1.74)

COR: crude odds ratio; Cl: confidence interval; AOR: adjusted odds ratio.
*p<0.05, ¥p < 0.01, ¥¥p < 0.001.
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Table 3. Logistic regression analysis of associated factors of soil transmitted helminths among school-age children for wetland areas of

Fogera district, North West Ethiopia, 2019.

Characteristics Soil-transmitted helminths COR (95% Cl) AOR (95% Cl)
(n=700)
Yes No
Wealth index Poor 34 (41.0%) 49 (59.0%) 1.55 (0.89, 2.70) 1.59 (0.86, 2.91)
Medium 36 (31.90%) 77 (68.10%) 1.04 (0.62, 1.76) 1.02 (0.57, 1.81)
Rich 47 (30.90%) 105 (69.10%) I I
Human feces near the Yes 100 (38.0%) 163 (62.0%) 2.45 (1.36, 4.41)** 2.58 (1.38, 4.83)**
house No 17 (20.0%) 68 (80.0%) I |
Hand washing after Yes 36 (26.70%) 99 (73.30%) | |
waste contact No 81 (38.0%) 132 (62.0%) 1.70 (1.05, 2.70)* 1.46 (0.88, 2.45)
Hand washing after Yes 8 (20.10%) 30 (78.90%) | |
latrine visit No 109 (35.20%) 201 (64.80%) 2.03 (0.90, 4.59) 1.95 (0.81, 4.68)
Nail trimming Yes 34 (21.50%) 124 (78.50%) | |
No 83 (43.70%) 107 (56.30%) 2.83 (1.76, 4.55)%** 2.59 (1.39, 4.84)**
Observable soiled nail Yes 97 (39.90%) 146 (60.10%) 2.82 (1.63, 4.90)%** 1.26 (0.61, 2.61)
No 20 (19.0%) 85 (81.0%) | |
Hand washing before Yes 109 (34.70%) 205 (65.30%) | |
eating No 8 (23.50%) 26 (76.50%) 0.58 (0.25, 1.32) 0.49 (0.20, 1.19)
Playing with soil/mud Yes 88 (40.0%) 132 (60.0%) 2.28 (1.39, 3.73)** 2.16 (1.25, 3.71)*
No 29 (22.70%) 99 (77.30%) | I
Latrine availability Yes 11 (24.40%) 34 (75.40%) Il |
No 106 (35.0%) 197 (65.0%) 1.66 (0.81, 3.42) 1.87 (0.86, 4.04)

COR: crude odds ratio; Cl: confidence interval; AOR: adjusted odds ratio.
*p<0.05, ¥p <0.01, **p < 0.001.

of children who did not wash their hands after latrine visit or
defecation was 2.23 times higher than children who washed
their hands to be infected with STHs (AOR=2.23, 95% CI:
1.11, 4.49; Table 2). This variable lost its significant associa-
tion during separate analyses in both wetland and non-wet-
land areas (Table 3 and 4).

Discussion

The government of Ethiopia in collaboration with different
partners has implemented different types of interventions to
alleviate infection with STH. Periodic evaluation of the sta-
tus of health problems when there is an intervention program
to control that problem is important public health actions. It
is with this assumption that the current study is conducted to
determine the status of STH infection. According to the find-
ings of the current study, the overall prevalence of STH
infection among school-age children is still high. The study
also tried to compare the prevalence of STH infection among
school-age children between the two areas (wetland and non-
wetland) and it was found that there is no statistically signifi-
cant difference although there was lower prevalence in the
non-wetland areas.

The possible explanation for the absence of significant
difference might be due similar household sanitation condi-
tions in both areas. This is to mean that the available

sanitation services like latrine utilization in both cases was
found to be low or below 40%. Even the available latrines
are traditional pit latrines which may have limitations to
prevent STH infection. The limitations of these pit latrines
to prevent STH infection may be associated with its viabil-
ity for fly breading. Moreover, greater than two-third of
households in both settings practiced open defecation which
in turn can be considered as a risk factor to drinking water
source and environmental contamination. In both wetland
and non-wetland areas, children who played on soil or mud
playgrounds were more likely to be infected than those who
did not. Besides, study findings from Tanzania revealed
that traditional pit latrines had limitation to prevent STH
infection.*? The other possible explanation for the absence
of significance variation between the two areas might be
due to the fact that the government implemented deworm-
ing as an intervention that may have significant effect on
both study areas.

The finding of the study was also compared with other
studies done in different parts of the country and abroad. The
finding found to be comparable with the study conducted in
the same region (Bahir Dar zuria district) Arbaminch town
and Chencha district.*'>* However, the finding was lower
than studies done in other areas of the Amhara region (Bahir
Dar city administration, Zegie Peninsula, Durbete town) and
otherparts of the country like Jimmaand Yirgacheffee.' 6182137
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Table 4. Logistic regression analysis of associated factors of soil-transmitted helminths among school-age children for non-wetland

areas of Fogera district, North West Ethiopia, 2019.

Characteristics

Soil-transmitted helminths

COR (95% Cl)

AOR (95% CI)

(n=700)
Yes No
Wealth index Poor 40 (26.70%) 110 (73.30%)
Medium 35 (30.20%) 81 (69.80%)

Rich 20 (23.30%)

Human feces near the Yes 68 (31.20%)
house No 27 (20.10%)
Hand washing after Yes 29 (22.50%)
waste contact No 66 (29.60%)
Hand washing after Yes 5(12.10%)
latrine visit No 91 (28.50%)
Nail trimming Yes 30 (14.90%)
No 65 (43.0%)
Observable soiled nail Yes 73 (43.70%)
No 22 (11.90%)
Hand washing before Yes 91 (27.60%)
eating No 41 (8.20%)
Playing with soil/mud Yes 70 (29.70%)
No 25 (22.30%)
Latrine availability Yes 31 (30.40%)
No 64 (25.60%)

66 (76.70%)
150 (68.80%)
107 (79.90%)
100 (77.50%)
157 (70.40%)

28 (87.90%)
228 (71.50%)
171 (65.10%)

86 (57.0%)

94 (56.30%)
163 (88.10%)
239 (72.40%)

18 (81.80%)
170 (70.80%)

87 (77.70%)

71 (69.60%)
186 (74.40%)

120 (0.65, 2.23)
.43 (0.75, 2.70)

[

1.80 (1.10, 3.00)*

[

|

|45 (0.88, 2.40)

|

2.89 (0.99, 8.46)

|

431 (2.60, 7.13y%x
5.75 (3.35, 9.87)x*
|

|

0.58 (0.19, 1.77)
.43 (0.85, 2.42)

|

[

0.79 (0.47, 1.31)

.18 (0.56, 2.49)
2.07 (0.95, 4.485)

[

1.90 (1.02, 3.53)*

|

|

2.44 (1.32, 4.51 )%

|

3.11 (0.95, 10.17)

|

4.36 (241, 7.88)%
5.87 (3.17, 10.88)%*
|

[

0.45 (0.11, 1.80)
2.23 (1.18, 4.22)*

[

[

0.83 (0.44, 1.56)

COR: crude odds ratio; Cl: confidence interval; AOR: adjusted odds ratio.
*p<0.05, ¥p < 0.01, ¥*p<0.001.

The difference could be the parasitological examination
technique the researchers used. For example, the authors in
Yirgacheffee used Kato-Katz technique which is more sensi-
tive and increase the prevalence. The other possible reason
for this difference might be time variation. Two researches
(Durbete town and Jimma) were conducted before 3 years.
This is to mean that currently, the government of Ethiopia
now is implementing mass deworming activities as an inter-
vention which may have a significant impact on the preva-
lence of STH.

In the same way, the prevalence of STH infection in this
study is lower than the studies conducted in Nigeria, Kenya
and Rwanda.'?# This variation can be explained in many
ways like environmental health facility provision, health ser-
vice access, life style of students in the study area and the
likes. The finding is also higher than the study findings in
other parts of Amhara region, Gurage zone and Ambo town
specifically and other parts of Ethiopia'>!'44647 with in the
country and Victoria basin of Tanzania*® in African country.

The health extension program which has been imple-
mented for the last decade in Ethiopia is supposed to bring
about changes on different risk factors of STH infection. In
this study analyses, different factors that have linkage with
this program were considered and checked for their associa-
tion with STH in both pooled and separate analyses
approaches. The presence of human feces near the houses of
the study participants, nail trimming and children who played

with mud or soil playground were variables found to be sig-
nificantly associated with STH in both cases for both areas
consistently. Hand washing after any waste contact and pres-
ence of observable dirt on the nail of students were variables
found to be significantly associated with STHs in pooled
analysis and in the non-wetland areas during separate analy-
sis. Similar with the current study, another finding supported
that better sanitation practice has significant reduction effect
on STH infection, especially for Ascaris lumbricoides and
hookworm. '3

Habits of playing with soil or mud is one of the predictors
of STH infections. The finding of the current study is con-
sistent with other studies done in Ethiopia and Indonesia'>>3!'4
in that the probability to be infected with STH is high for
SAC who played with soil and mud. This might be due to the
fact that children who played on the contaminated soil may
get the chance to ingest eggs of the parasite or the infective
stages (eggs and larva) of helminths penetrated children who
play in the contaminated soil. The probability of being
infected might be high where open defecation practice is
prevalent.'>%

This study also revealed that children who had dirty nails
were associated with high prevalence of STH. The finding is
also consistent with previous studies done in Bahir Dar
city.’! Similarly, children who had untrimmed finger nails
were more likely to be infected by soil transmitted hel-
minths infection than children those who had a habit of
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trimming their nail. This result agrees with previous studies
from Ethiopia and Nigeria.**>'"? The possible explanation
for this greater risk of infection among children who did not
trim their finger nails than their counterparts might be due to
the fact that children with untrimmed fingernails are at
higher risk of collecting dirty under their nails. This dirt
under the finger nails may harbor infective agents of STH
and this in turn helps to easily acquire the ova of helminths
through fecal-oral route. Not washing hands after latrine
visiting and after any waste contact can be considered as an
indicator for hygienic behavior of children. These findings
are supported by other studies carried out in Ethiopia, Africa
and India. 33373

Conclusion

The prevalence of STH among school-age children was
high and did not show significance difference between wet-
land and non-wetland areas. The presence of human feces
near the house, not washing hands after defecation, children
playing with soil/mud, not washing hands after any waste
contact, untrimmed fingernails and the presence of dirt
under fingernails were identified as significant predictors of
STHs infections among school-age children in the study
area. Therefore, improving personal hygiene-related activi-
ties such as thorough hand washing of children, removing
dirt from nails by trimming the fingernails, regular practice
of hand washing after defecation and after contact waste,
avoiding playing with soil or muddy play grounds need to
be the intervention areas. Important emphasis on the use of
sanitation services and especially on latrine construction
and use also needed to eliminate the practice of open
defecation.

Limitation of the study

This study was trying to investigate one of the vulnerable
groups (school-age children). But this study had its own lim-
itation including social desirability bias and potential recall
bias. Another limitation of this study is that the hygiene prac-
tices of the mother at critical times were not explored. It is
also the limitation of the study in that the microscopic exam-
ination used only direct observation of the fecal samples and
therefore the sensitivity is quite low, adding a sedimentation
technique and Kato-Katz for quantification would improve
the probability of finding an STH and the prevalence would
probably be higher than what is reported. In future studies,
PSAC and those on the deworming programs need to be
included in the prevalence study.
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