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ARTICLE INFO ABSTRACT

Type: Original Article Background: Parasitological contamination of soil in school environments poses a
Received: 11/07/2025 public health risk to school-aged children, particularly in settings with inadequate sani-
Accepted: 15/09/2025 tation. We assessed the parasitological contamination of playground soils in fenced

and unfenced primary schools in K-Vom, Plateau State, Nigeria, with emphasis on
soil-transmitted helminths (STHSs).

Methods: Soil samples (n = 80) were examined for STH eggs and larvae, and ques-
tionnaires were administered to 120 pupils to assess the demographics, hygiene prac-

"Corresponding Author: tices, and behavioral risk factors. Data were analyzed using chi-square tests and odds
Onah Iseghe Emmanuel ratio analysis at 5% significance.

Results: Ten of 80 soil samples (12.5%) were positive for parasites. Hookworm larvae
E-mail address: predominated (6/80, 7.5%), followed by Ascaris lumbricoides, Strongyloides ster-
isegbeonah@gmail.com coralis, mites, and Taenia species (each 1/80, 1.3%). Soil contamination was higher in

fenced schools (17.5%) than unfenced schools (7.5%) (x* = 32.73, P < 0.001). Pupils
with untrimmed nails had higher risk of STH (OR = 0.318, 95% CI: 0.098-1.033, P =
0.0088), and those using teeth to trim nails also showed increased risk (OR = 2.249,
95% CI: 0.966-5.232, P = 0.0284). Sand playground surfaces and daily playground
use were significantly associated with higher STH exposure (P < 0.01). Awareness of
STH was low (31.7%).

Conclusion: Soil contamination with STHs is prevalent in primary school play-
grounds, influenced by environmental and behavioral factors. Improvements in sanita-
tion, personal hygiene, and health education are critical to reduce infection risk.
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Introduction

Soil serves as a crucial medium for the trans- serve as reservoir for infective stages of soil-
mission of a wide range of parasites of public transmitted helminths (STH) as well as other
health and veterinary importance. Soils can parasitic organisms, including protozoa, arthro-
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pods, and cestodes, particularly in settings with
poor sanitation and unrestricted human or ani-
mal access. Environmental factors such as soil
type, pH level, moisture contents, temperature,
and organic matter influence the viability or
survival and persistence of these parasitic stag-
es in the soil [1].

STHs encompass a group of parasitic worms
with complex life cycles that involve stages of
development in soil and within the human host.
The most common species include hookworms
(Necator americanus and Ancylostoma duode-
nale), Ascaris lumbricoides (roundworm), and
Trichuris trichiura (whipworm). They shed
their eggs or larvae into the environment
through the feces of infected individuals, initi-
ating the environmental phase of their life cycle
[2].

Although STHSs constitute the primary focus of
most school-based parasitological studies due
to their well-established disease burden, the
presence of other parasites in soil environments
serves as an important indicator of broader en-
vironmental contamination and potential zoono-
tic exposure. Helminth eggs and larvae can per-
sist in soil for extended periods, particularly
under favorable environmental conditions. The
presence of organic matter and adequate mois-
ture levels promotes the survival and develop-
ment of parasite stages outside the human host
[3].

The environmental persistence of helminth
stages in soil contributes to the endemicity and
transmission of STH infections in communities.
STHs represent a significant global health is-
sue, particularly in regions with poor sanitation
and hygiene practices. These parasitic worms
infect over 1.5 billion individuals worldwide,
with the highest burden observed in tropical
and subtropical areas [4]. STH infections are
associated with a range of adverse health out-
comes, including malnutrition, anemia, im-
paired cognitive development, and reduced
school attendance, predominantly affecting
children living in resource-limited settings [5].

Primary school playgrounds serve as important
environments where children engage in outdoor
activities and social interactions. However,
these spaces may also serve as potential
hotspots for STH transmission due to the pres-
ence of soil contaminated with parasite eggs
and larvae. Children's behaviors, such as play-
ing barefoot and engaging in soil-related activi-
ties, increase their risk of exposure to STHs,
highlighting the importance of investigating the
prevalence of these parasites in playgrounds
[4]. These parasitic worms pose a substantial
burden on affected populations, leading to mal-
nutrition, anemia, impaired cognitive develop-
ment, and decreased school attendance, espe-
cially among children in resource-limited set-
tings. Despite the recognized significance of
primary school playgrounds as potential
hotspots for STH transmission due to children's
frequent outdoor activities and soil contact,
there is need to update knowledge on regarding
the prevalence of these parasites in such set-
tings [6].

This study was justified by the significant pub-
lic health impact of STH infections, particularly
on children's health and educational perfor-
mance. It emphasized the need for targeted in-
tervention to protect children's well-being, im-
prove school attendance and academic perfor-
mance, raise community awareness about sani-
tation and hygiene, as well as implement pre-
ventive measures to control STH transmission
among school-aged children.

Despite known STH prevalence in Nigerian
communities, limited data exist on environmen-
tal contamination of school playgrounds and the
contribution of behavioral risk factors. We
aimed to assess the level of parasitological con-
tamination of playground soils in fenced and
unfenced primary schools in K-Vom, Jos South
Local Government Area, Plateau State, Nigeria,
and to examine selected environmental and be-
havioral factors associated with potential expo-
sure among pupils.
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Methods

Study area

The study was carried out in two primary
schools (one with fence and one without fence)
in K-Vom Jos South Local Government Area of
Plateau State, Nigeria. Jos south LGA is situat-
ed in Nigeria’s middle belt region and is the
administrative capital of Plateau state. It is lo-
cated at 9°56, N8%53 E high on the Jos Plateau.
The major ethnic group in K-Vom is Berom.
VVom has average elevation, annual tempera-
ture, rainfall and humidity of 4015 ft (1223m)
above sea level, 20 °C 1450mm and 60% re-
spectively.

Sampling Techniques

A purposive sampling technique was employed
to select schools for soil sample collection [6].
This approach was adopted to ensure the inclu-
sion of schools with distinct environmental
characteristics relevant to the study objective,
specifically fenced and unfenced school prem-
ises, known to influence children’s exposure to
soil-transmitted helminths. Schools were delib-
erately selected based on their fencing status to
allow for a comparative assessment of contami-
nation risk between restricted and unrestricted
playground environments. Within each selected
school, soil sampling points were also purpos-
ively determined following on-site assessment
during pupils’ break periods. Areas frequently
used by pupils for playing and other outdoor
activities, such as playgrounds and open spaces
around classrooms, were identified and priori-
tized for soil collection. This ensured that soil
samples were obtained from locations with the
highest likelihood of contact with children,
thereby enhancing the epidemiological rele-
vance of the findings.

Soil Sample Collection

Total of 80 playground soil samples were col-
lected from five spots in the two selected pri-
mary school in K-Vom. Sampling points were
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evenly distributed to ensure representative
sampling. In each school, locations where pu-
pils frequents either to play or carry out other
activities were considered. It was ensured that
all-through the period of collection, 100 — 200 g
of samples were obtained on same spots within
a 5 m radius at 2 — 3 cm depth and preserved at
room temperature until needed for parasitologi-
cal investigation. This process was conducted
twice in a week for four weeks across the two
selected schools [5]. All soil samples were col-
lected into clean polythene bags and transported
to the parasitology laboratory of Federal Col-
lege of Veterinary and Medical Laboratory
Technology, Vom for analysis.

Parasitological Examination of Soil Samples
Flotation method (sucrose solution) was used to
obtain eggs and larvae. Soil samples were
mixed with distilled water, and sieved into cen-
trifuge tubes to remove large particulates before
they were concentrated by centrifugation and
decanted. Thereafter, tubes were refilled with
sucrose solution and cover slips were placed on
the surface. Floated eggs/ larvae adhered to the
surface of the cover slips and these slips were
placed on slides and examined under the micro-
scope [7,8]. Recovered parasites were identified
using appropriate keys [9,10].

Questionnaire Administration

A structured questionnaire was used for collect-
ing data to access the pupil’s knowledge and
practices regarding risk factors associated with
STH exposure, including playground use,
handwashing practices, nail hygiene, footwear
usage, deworming history, and awareness of
STH infections.

Permission/Ethical Issues

For the purpose of confidentiality, the names of
the schools are not mentioned in the study.
Permission was obtained from the head teachers
of the schools before the commencement of the
study. Letters seeking for parental consent were
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sent to the parents of the pupils before the pu-
pils filled the questionnaires.

Data Analysis

Data from questionnaires and soil sample ex-
aminations were analyzed using Microsoft Ex-
cel and exported to SPSS version 23.0 (IBM
Corp., Armonk, NY, USA) for statistical analy-
sis. Descriptive statistics summarized partici-
pant demographics, soil parasite prevalence,
and categorical risk factors. The associations
between school type and categorical risk factors
were assessed using the Chi-square test. Odds
ratios (OR) with 95% confidence intervals (Cl)
estimated the likelihood of a pupil in a fenced
school exhibiting a given risk behavior com-
pared to a pupil in an unfenced school. Associa-
tions were considered statistically significant

when the 95% CI did not include 1.0, with P <
0.05.

Results

A total of 120 pupils were enrolled from the
selected primary schools in K-Vom, Jos South
LGA, Plateau State. The demographic charac-
teristics of the pupils showed that equal num-
bers of males and females were sampled
(50.0% each). Pupils were aged 9-12 years
were highest in number (46.7%), followed by
5-8 years (36.7%). The dominant tribe was
Berom (40.8%), while the least was Igho
(3.3%) and Christianity was the most common
religion (85.0%) (Table 1).

Table 1: Demographic Characteristics of Pupils in the Primary Schools Sampled

Demographic Variables Fenced Primary Unfenced Primary Total (%)
Characteristics School (%) School (%)
Gender Female 30 (50.0) 30 (50.0) 60 (50.0)
Male 30 (50.0) 30 (50.0) 60 (50.0)
Age group (yr) 5-8 20 (33.3) 24 (40.0) 44 (36.7)
9-12 27 (45.0) 29 (48.3) 56 (46.7)
13-16 13 (21.7) 7 (11.7) 20(16.7)
Above 16 0 (0.0 0(0.0) 0 (0.0
Tribe Berom 17 (28.3) 32 (53.3) 49 (40.8)
Angas 9 (15.0) 7(11.7) 16 (13.3)
Igbo 2(3.3) 3(5.0) 5(4.2)
Yoruba 3(5.0) 3(5.0) 6 (5.0)
Taroh 3(5.0) 0 (0.0) 3(2.5)
Magavol 8 (13.3) 0 (0.0 8 (6.7)
Others 18 (30.0) 15 (25.0) 33 (27.5)
Religion Christian 52 (86.7) 50 (83.3) 102 (85.0)
Islam 5(8.3) 5(8.3) 10 (8.3)
ATR 0 (0.0) 2(3.3) 2(1.7)
Others 3 (5.0) 3(5.0) 6 (5.0)

A total of 80 soil samples were collected from
playgrounds within the schools. Five parasite
species were recovered. Hookworm larvae had
the highest occurrence at 7.5%, followed by A.
lumbricoides (1.3%), S. stercoralis larvae

(1.3%), Mites (1.3%), and Taenia spp. (1.3%).
Overall, the prevalence of contamination in
school playgrounds was 12.5%. Fenced schools
recorded a higher contamination (17.5%) than
unfenced schools (7.5%) (Table 2).
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Table 2: Prevalence of Parasites recovered from Selected Primary School Playgrounds

Parasite detected Description of School sampled Total (%)
Fenced (n= 40) Unfenced (n=40) (N =80)
Hookworm larvae 3(7.5) 3(7.5) 6(7.5)
Ascaris lumbricoides 1(2.5) 0(0.0) 1(1.3)
Strongyloides stercoralis larvae 1(2.5) 0(0.0) 1(1.3)
Mite 1(2.5) 0(0.0) 1(1.3)
Taenia spp. 1(2.5) 0(0.0) 1(1.3)
Total 7(17.5) 3(7.5) 10(12.5)

Analysis of the risk factors associated with
STH among pupils showed varying levels of
exposure (Table 3). There was a statistically
significant association between the type of
playground surface and STH risk (y* = 32.730;
P < 0.001). Pupils in unfenced schools were
more exposed to grassy surfaces (58.3%). Sig-
nificant associations were also observed for nail
trimming habits (y*> = 6.857; P = 0.0088), nail-
biting behavior (x> = 4.800; P = 0.0284), and
frequency of playground use (> = 11.660; P =
0.0086). Other factors assessed showed no sta-
tistically significant association.

Odds ratio analysis (Table 4) revealed that pu-
pils who used their teeth to trim nails were

more than twice as likely to be at risk of STH
infection compared to those who did not. Pupils
who did not trim fingernails properly were less
likely to be recorded in fenced schools com-
pared to unfenced schools. Although both esti-
mates suggested potential protective and risk
effects respectively, the 95% confidence inter-
vals included unity, indicating that these asso-
ciations were not statistically conclusive at the
5% significance level. Other hygiene-related
behaviors, including washing vegetables before
eating and regular footwear use, showed no
meaningful differences between school types.

Table 3: Risk Factors Associated with STH Among Primary School Pupils In K-Vom

Risk Factors Variables Type of School/ Location Total (%) Va P-value D.f
(%)
Fenced Unfenced
School School
Type of surface on school Grass 7(11.7) 35 (58.3) 42 (35.0) 32.730 <0.001 2
playground Sand 50 (83.3) 25 (41.7) 75 (62.5)
Concrete 3(5.0) 0(0.0) 3(2.5)
Heard of STH Yes 19 (31.7) 19 (31.7) 38 (31.7) 5.385 0.0677 2
No 32 (53.3) 23 (38.3) 55 (45.8)
Not sure 9 (15.0) 18 (30.0) 27 (22.5)
If yes, Source of information Radio 7(11.7) 10 (16.7) 17 (14.2) 11.233 0.0465 5
on STH Television 6 (10.0) 5(8.3) 11 (9.2)
Motorpark 0(0.0) 1(1.7) 1(0.8)
Hospital 4 (6.7) 10 (16.7) 14 (11.7)
School 4 (6.7) 8 (13.3) 12 (10.0)
Indifferent 39 (65.0) 26 (43.3) 65 (54.7)
Frequency of playground Daily 39 (65.0) 31 (51.7) 70 (58.3) 3.664 0.1601 2
cleaning Weekly 14 (23.3) 18 (30.0) 32 (26.7)
Monthly 7(11.7) 11 (18.3) 18 (15.0)
Finger nail trimmed Yes 56 (93.3) 49 (81.7) 105(87.5) 6.857 0.0088 1
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No 4 (6.7)
Trimming nails with teeth Yes 17 (28.3)
No 43 (71.7)
Washing vegetables before Yes 53 (88.3)
eating No 7 (11.7)
Habit of always wearing Yes 51 (85.0)
shoes/footwear No 9 (15.0)
How often playground is Everyday 32 (53.3)
used Several timesa 10 (16.7)
week
Once a week 12 (20.0)
Others 6 (10.0)
How often hands are washed Always 16 (26.7)
after playing Sometimes 38 (63.3)
Rarely 6 (10.0)
Never 0 (0.0
Measures/strategies to keep Yes 42 (70.0)
the playground clean No 4 (6.7)
Not sure 14 (23.3)
Time since last deworming 1- 6 months 34 (56.7)
1- 12 month 13 (21.7)
> 1 year 13 (21.7)

11 (18.3) 15 (12.5)

9 (15.0) 26(21.7)  4.800  0.0284
51 (85.0) 94 (78.3)
54(90.0)  107(89.7)  0.091  0.7629
6 (10.0) 13 (10.8)
50(83.3)  101(84.7) 0111  0.7388
10 (16.7) 19 (15.8)
43 (71.7) 75(62.5)  11.660  0.0086
12 (20.0) 22 (18.3)

5 (8.3) 17 (14.7)

0(0.0) 6 (5.0)
24 (40.0) 40(33.3) 4609  0.2028
28 (46.7) 86 (71.7)

6 (10.0) 12 (10.0)

2(3.3) 2(1.7)
36 (60.0) 78 (65.0) 3518  0.1723
10 (16.7) 14 (11.7)
14 (23.3) 28 (23.3)
31 (51.7) 65(54.2)  4.885  0.0869
8 (13.3) 21 (17.5)
21 (35.0) 34 (28.3)

Table 4: Odds Ratio Analysis of STH Risk Behaviors Between Fenced and Unfenced Primary School Pupils

Risk Factor (Outcome) Fenced School Unfenced School Odds 95% Confidence

(Risky/Safe) (Risky/Safe) Va Ratio Interval (CI)
Yes No Yes No (OR)

Finger nail  trimmed 56 4 49 11 0.0088 0.318 0.098 — 1.033

(No)

Use teeth to trim nails? 17 43 9 51 0.0284 2.249 0.966 — 5.232

(Yes)

Wash vegetables before 53 7 54 6 0.7629 1.180 0.354 —3.931

eating? (No)

Always wear foot ware? 51 9 50 10 0.7388 0.882 0.329 — 2.368

(No)

Cl: Confidence Interval; OR: Odds Ratio.

Discussion

We investigated the level of parasitological
contamination of primary school playground
soils as well as environmental and behavioral
risk factors associated with potential exposure
among school-aged children in K-Vom, Plateau
State, Nigeria. The findings demonstrate that
soil contamination with soil-transmitted hel-
minths persists in school environments and ap-

pears to be influenced by a combination of
playground characteristics and pupil-related
hygiene practices rather than by fencing status
alone. The presence of the larvae and eggs of
parasites in soil are common in the developing
countries [11]. Faecal-oral route is the major
transmission mode for most STH infections,
and soil has been reported to be the most direct
indicator of risk [12].
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Findings are in line with earlier observation re-
ported in Primary schools in Zaria [13] and in
Edo state [14] where soil samples collected and
examined in school premises were contaminat-
ed with STH eggs/larvae. The result is also sim-
ilar to previous reports from Ibadan and Oyo
states of Nigeria where hookworm larvae were
the most most frequently detected parasites
found in soil samples [15,16]. Schools that lack
functional toilets and those where the functional
ones remained under lock and key, often have
pupils who defecate around refuse dump sites
located close to the toilets [15].

Efforts by the WHO to eliminate the transmis-
sion of helminths has been on mass drug ad-
ministration. This approach alone is not possi-
ble to achieve the elimination goal without de-
ploying environmental measures to interrupt
acquisition of new infections [17,18]. Identifi-
cation and estimating soil parasites burden
could help in achieving this goal. The identifi-
cation of parasites in any locality could be use-
ful in planning an effective integrated and sus-
tainable preventive and control programme.
Ten out of the 80 samples examined in this
study were positive (12.5%) for at least one
parasite. Improper disposal of animal and hu-
man faeces is a widely reported practice be-
cause majority of the school’s surrounding
community lack functional toilet facilities, se-
cured perimeter fence, proper drainage and
waste disposal systems. For school lacking pe-
rimeter fence, when it rains, the playgrounds
could receive faecal-contaminated water from
the surrounding environment [19]. This might
be the reason why larva of hookworm was
found in the soils of the playgrounds of the
schools. Lack or partial perimeter fencing has
been attributed as a source of contamination,
whereby animals could freely move into and
out of the school premises and defecate. Eges-
tion of human faeces by dogs increases the pos-
sibility of transporting STH eggs into the play-
ground as sticky-coated A. lumbricoides egg
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might adhere to the dog’s coat for relatively
longer period [20,21].

The predominant parasites in these areas were
A. lumbricoides, S. stercoralis, hookworm and
Taenia spp. While the study primarily exam-
ined soil-transmitted helminths, the detection of
non-helminth parasites such as mites and Tae-
nia species reflects broader environmental con-
tamination of playground soils and potential
exposure to zoonotic and mechanically trans-
mitted parasites. We therefore believe that one
of the sources of soil contamination with STHs
in these playgrounds may have been through
open defecation from pupils and inhabitants of
respective host communities living close to the
school premises. The higher prevalence record-
ed in fenced schools (17.5%) as against 7.5%
for the unfenced school indicates that factors
beyond the mere presence or absence of a pe-
rimeter fence influenced soil contamination in
the study area. Although fencing is commonly
assumed to limit animal intrusion and external
contamination, it does not directly modify soil
characteristics, sanitation practices, or play-
ground management.

In this study, fenced school playgrounds were
predominantly sand-based, a surface known to
retain moisture and support prolonged survival
of helminth eggs and larvae. In addition, higher
intensity and frequency of playground use, lim-
ited soil turnover, and potential internal con-
tamination from pupils’ hygiene practices may
have contributed to parasite accumulation with-
in the enclosed environment. These findings
suggest that fencing alone might be insufficient
to reduce soil contamination unless accompa-
nied by complementary environmental controls
such as appropriate playground surface selec-
tion, regular cleaning, and effective sanitation
measures. Therefore, the association between
fencing and soil-transmitted helminth risk ap-
pears to be context-dependent, mediated by en-
vironmental management and human behavior
rather than by structural barriers alone.
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In low-resource school settings, interventions
that directly modify environmental contamina-
tion and pupil exposure should be prioritized
over fencing alone. Interventions such as regu-
lar playground cleaning, improved sanitation
facilities, replacement of sand surfaces with
grass or concrete, supervised handwashing, and
sustained hygiene education. Therefore, re-
source allocation should emphasize cost-
effective measures with demonstrated impact
on exposure pathways rather than fencing as a
sole preventive strategy.

Poor infrastructural facility, socioeconomic sta-
tus and sanitation have been reported as the
primary factors responsible for the presence S.
stercoralis in soils [22-24]. Detection of S.
stercoralis larvae in the playground suggests a
substantial health risk to children exposure to
the soil of their school. Egestion of soil is
widespread among school children and this
habit has been associated with STH infections
[24-25]. The study demonstrates various risk
factors associated with STH. Fenced school had
a higher prevalence of sand playground surfac-
es (83.3%) compared to unfenced school
(41.7%), which mainly has grass surfaces
(58.3%). Studies have demonstrated that sand
surfaces harbor more helminth eggs, increasing
the risk of infection [26]. The daily cleaning of
playgrounds is more prevalent in fenced school,
indicating a better effort to maintain hygiene,
which is crucial in reducing helminth transmis-
sion [3].

Regarding personal hygiene, nail trimming is
essential for preventing parasites [2]. However,
awareness of STH and prevention methods is
low in both schools, with only 31.7% of pupils
having heard about STH, highlighting a gap in
health education. This contrasts with a study
that emphasize the importance of awareness
and health education in reducing STH preva-
lence [27]. Despite frequent playground use,
many pupils only sometimes wash their hands
after playing, posing a significant risk for STH
transmission [28]. A widely recognized im-

portant behavioral factor in the transmission of
soil-transmitted helminths is fingernail hygiene.
Infective eggs may accumulate beneath finger-
nails and through hand-to-mouth contact they
can be transferred to the mouth. In the present
study, pupils who trimmed their fingernails
showed a trend toward reduced STH risk, while
those who used their teeth to trim nails showed
increased odds of exposure. However, the con-
fidence intervals for both estimates crossed uni-
ty, indicating that these associations were not
statistically definitive.

When compared to similar studies which re-
ported lower frequencies of regular deworming
and footwear usage [4,29], this study demon-
strates higher percentages of students consist-
ently wearing footwear (84.7%) and undergoing
regular deworming within the last six months.
This difference suggests that health interven-
tions in these schools are having a positive im-
pact. However, continuous education and infra-
structure improvements are necessary to further
reduce the risk of STH infections. The higher
rates of deworming and footwear usage in this
study might be attributed to recent public health
initiatives or school programs aimed at improv-
ing child health [30,31].

Despite the insights provided, this study is not
without limitations. The restricted sample size
of two schools and 80 soil samples limits the
generalizability of the findings to larger urban
or different ecological settings in Nigeria. Fur-
thermore, the absence of fecal examinations of
the pupils means the direct link between envi-
ronmental contamination and clinical infection
remains inferential. Future research should em-
ploy longitudinal designs and molecular diag-
nostic tools to better characterize the transmis-
sion dynamics in these settings.

Conclusion

Primary school playgrounds in K-Vom are con-
taminated with a diversity of parasites, reflect-
ing ongoing environmental exposure risks for
schoolchildren. Playground characteristics and
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pupil-related hygiene practices were identified
as important contributors to contamination and
potential transmission. The detection of para-
sites in both fenced and unfenced schools high-
light the need for improved environmental sani-
tation, effective school hygiene practices, and
sustained health education. Strengthening infra-
structure and preventive measures is essential to
reduce parasite exposure and protect child
health. The findings of this study are context-
specific and should be generalized with caution,
as the investigation was limited to two primary
schools within a single rural community. Envi-
ronmental, cultural, and socioeconomic factors
such as climate, soil type, sanitation infrastruc-
ture, and hygiene practices vary across regions
and may influence parasite transmission. There-
fore, these results are most applicable to similar
low-resource settings, and broader policy appli-
cation requires further studies in diverse con-
texts.

Improved sanitation infrastructure, regular
playground maintenance, and sustained hygiene
education should be prioritized in primary
schools to reduce environmental parasite con-
tamination. School-based health education and
supervision of personal hygiene practices
among pupils are essential preventive measures.
Future studies should incorporate molecular
diagnostic techniques to enhance parasite iden-
tification and better distinguish human from
zoonotic sources.
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