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Abstract. Enterobius vermicularis (pinworm) infection is common among
the children population. Studies have not produced consistent results
regarding the prevalence and risk factors of pinworm infection among
preschool children. A cross-sectional study was undertaken in December
2020 on the prevalence of pinworm infection in a kindergarten located
in Qingxi, Sichuan Province, PR China, and to identify risk factors for
infection. An adhesive tape method was used to collect perianal pinworm
egg specimens and a questionnaire was distributed to the parent/legal
guardian of all children (n =97) attending the kindergarten. Eleven percent
of the children were positive for pinworm infection. Multivariate logistic
regression analysis of replies to the questionnaire revealed girls (p-value =
0.033), being >54 months of age (p-value = 0.034) and having older sister(s)
(p-value = 0.026) as risk factors for pinworm infection. In conclusion, this
strategy provided a feasible means to rapidly obtain data on pinworm
infection prevalence and associated risk factors among kindergarten
children, thereby enabling treatment of infected individuals and providing
information to curtail transmission among siblings and other children
attending the same kindergarten.
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INTRODUCTION

Enterobius vermicularis (pinworm)
is considered one of the most
common human intestinal helminths,
especially among children (Hsiao et
al,2022). Ingestion of E. vermicularis
infective eggs via anus-to-mouth
and contaminated finger routes
are the major causes of pinworm
infection. Inhaling dust laden
with pinworm eggs may also lead
to enterobiasis (Chang et al, 2009).
Pinworm infection is asymptomatic
in most patients, but in rare cases,
recurrent urinary tract infection and
acute appendicitis resulting from
the ectopic location of pinworms
(Fan et al, 2019; Sousa et al, 2022;
Pogoreli¢ et al, 2024).

The study was launched as
a result of an outpatient in the
Department of Pediatrics, West China
Second Hospital, who presented with
eosinophilia and subsequently was
diagnosed with pinworm infection
due to the presence of pinworms in
stool and pinworm eggs in perianal

specimen. The patient was from
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Qingxi, a town in southwest China.
The burden of pinworm infection
among preschool children has not
been well studied (Fan et al, 2021)
and studies on the risk factors for
pinworm infection have yielded
different results (Afrakhteh et
al, 2016; Fan et al, 2021). The
epidemiological data on pinworm
infection in the area was still scarce.
To prevent re-infection of pinworm
and improve the health condition
of other children in this region of
the country, we investigated the
prevalence of pinworm infection
in the kindergarten that the
patient attended. We also took the
opportunity to identify risk factors
for this infection.

MATERIALS AND METHODS

Study population and design

A cross-sectional investigation
was conducted in a kindergarten
in Qingxi Town, Sichuan Province,
Southwest China in December
2020.

second largest among the four

This kindergarten is the
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kindergartens located in Qingxi,
which has a population of
approximately 40,000 and covers
an area of ~ 54.5 km2. This region
of the country has a subtropical
climate. Children attending this
kindergarten came from different
parts of Qingxi. The kindergarten
consists of three grades; lower,
middle and upper grade. The
patient attended the upper grade.

A positive case was defined as a
child attending kindergarten whose
perianal swab was positive for the
presence of pinworm eggs. Children
who completed the questionnaire
but had negative pinworm egg
detection were defined as negative

controls.

Parasitological and questionnaire

survey

An adhesive cellophane-tape
perianal swab method was used to
detect pinworm eggs (Afrakhteh
et al, 2016). The sticky side of the
transparent cellophane tape was
placed around the child’s anus at
about 08:00 hr, and then the tape
was removed and attached to a glass
slide. To confirm the result, the
same procedure was performed the
following morning. The samples

were collected by a medical
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technical personnel and brought
to the laboratory for examination
under a light microscope (10x and
40x magnification) by a specialist.
If pinworm eggs were found in a
sample, the child was defined as

positive for pinworm infection.

The validated structured
questionnaire consisted of
questions on the basic demography
of the child and his/her parents,
personal hygiene habits and clinical
manifestations of the child. This
questionnaire was distributed to the
child’s parent(s)/legal guardian(s)
and returned as soon as it had been

completed.

Chemotherapy and health education

Upon completion of the
investigation, the results were
communicated to the child’s
parent(s)/legal guardian(s).
Infected children and their siblings
were prescribed albendazole at
a single dosage of 200 mg, and
arrangements were made for
Other

family members of the infected

outpatient follow-ups.

children were also advised to
receive treatment with albendazole.
Prevention and control measures
were also disseminated to the

kindergarten staff and the parents/
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guardians of the children in the

kindergarten.
Statistical analysis

Statistical analysis of the
comparisons of pinworm infection
prevalence for different variables
was performed using the x2-test
and (if necessary) the Fisher’s
exact test. Variables with a p-value
<0.2 by univariate analysis were
subjected to a multivariate logistic
regression analysis. A p-value
<0.05 is considered statistically
significant. Data analysis was
conducted using the Statistical
Package for the Social Sciences
(SPSS) software, version 23.0 (IBM

Corp, Armonk, NY).
Ethical considerations

The study was approved by the
Ethical Review Committee, West
China Second Hospital, Sichuan
University (Approval No. 2020-854).
Prior written informed consent was
obtained from the parent/legal
guardian of each participating
child.

RESULTS

Children (n = 97), 47 boys and

50 girls, mean age of 59 + 11 months
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(ranging from 39 to 78 months),
attending the kindergarten of
interest were enrolled in the study.
All children lived in suburban or
rural areas from different parts
of Qingxi. Twenty-six, 31 and 40
children were in the lower, middle
and upper grade, respectively.
Eleven (including the original
patient) children (11%) tested
positive for pinworm infection,
attended different grades with no
significant difference among their
grade levels (p-value = 0.428), and
the majority of whom did not have
close contact with the patient.
Pinworm infection is significantly
higher among girls (9/50, 18%) than
boys (2/47, 4%) (p-value = 0.033).
The pinworm infection rate is not
significantly different between
children >54 months of age and
those in the lower age group (16%
(10/63) vs 3% (1/34) (p-value =
0.090). All infected children except
one (with perianal pruritus) were
symptomless. No family member
was reported as having a history of

pinworm infection.

Four participants returned
incomplete questionnaires that
were not included in the analysis.

Completed questionnaires from
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11 positive cases and 82 negative
controls were subjected to univariate
analysis and variables with p-values
<0.2 were then analyzed using a
multivariate logistic regression
method (Table 1). These latter
variables included gender, age,
having older sister(s), having
younger brother(s), and sleeping
with family members. The
multivariate logistic regression
analysis revealed that only girls
(p-value = 0.041), age >54 months
(p-value = 0.034), and having older
sister(s) (p-value = 0.026) were risk
factors associated with pinworm

infection.

DISCUSSION

The pinworm infection rate in
our study (11%) was slightly higher
than in another study performed
in Chongqing, Southwest China,
where the pinworm infection rate
among primary school children
is 6.7% (Wu et al, 2012). Another
research performed in Gaozhou,
Guangdong Province, South China,
reported a much higher overall
prevalence of 54.9% among children
2-12 years of age (Liet al, 2015). An
investigation of Iranian preschool
children reported a pinworm
infection rate of 7.1% (Afrakhteh
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et al, 2016).
children in Majuro City, Republic of
the Marshall Islands, with a climate

of high temperature and moisture,

Among preschool

the pinworm infection rate was
reported to be 22.4% (Fan et al,
2019), a value similar to the 23.0%
among Argentine children (Rivero et
al, 2017). Thus, pinworm infection
rates differ greatly globally, and
this infection remains prevalent in
some parts of the world, including
PR China.

Remarkably, pinworm infection
prevalence is quite low in Taiwan,
as reported by two studies carried
out among preschool children with
an infection rate of 0.62 and 0.21%
(Chang et al, 2009; Chen et al, 2018).
This indicates that following large-
scale mass screening and treatment
projects, the prevalence of pinworm
infection in Taiwan dropped from a
level of 19.9% in 1986 and remained
at a very low level in recent years
(Chen et al, 2018). Hence, large-
scale mass screening and treatment
projects are efficacious methods for
the control of pinworm infection,
especially in areas with a high

prevalence of this infection.

In our study, all children

with pinworm infection were
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asymptomatic, except for one
child presenting perianal pruritus.
On the other hand, other studies
reported children not infected with
pinworm having perianal pruritus
(26.6-70.2%) (Afrakhteh et al, 2016;
Amiri et al, 2016). Thus the perianal
pruritus of the child in our study
might not be related to the pinworm

infection.

Girls had higher pinworm
infection rate than boys, with
significant difference in the present
study, in accordance with another
study (Chen et al, 2013). However,
other studies have shown no
significant differences in pinworm
infection prevalence between
children genders (Li et al, 2015;
Afrakhteh et al, 2016; Chen et al,
2018; Fan et al, 2019; Fan et al, 2021).
The differences in prevalence of
pinworm infection between genders
might be due to different personal
hygiene habits among the study
populations.

Our result showing that pinworm
infection was more prevalent in
children >54 months of age than in
the younger age group was similar
to the results of other studies
(Afrakhteh et al, 2016; Fan et al, 2019;

Friesen et al, 2019). The increase in

Vol 55 No.6 November 2024

range of children activities with age
would provide more opportunities
for older children to come into
contact with dirt and with other
children leading to a higher risk
of contracting pinworm infection
(Fan et al, 2019).
children with older sister(s) had

a higher pinworm infection rate,

In addition,

in agreement with other studies
(Chen et al, 2018; Fan et al, 2019).
This may be related to the higher
pinworm infection rate among girls,
suggesting that pinworm infection
may be transmitted among children
in a family through school-age
siblings, in particular older sister(s)
(Chen et al, 2018).

Our study indicated other risk
factors, such as number of family
members, washing hands before
meals or after using the toilet, finger
sucking, long fingernails, bathing
habits, and sleeping with family
members were not associated with
pinworm infection, in agreement
with other studies (Afrakhteh et
al, 2016; Fan et al, 2021). On the
other hand, Li et al (2015) noted that
washing hands before meals reduced
the occurrence of pinworm infection
among children. Parents tend to

over-report hand washing before
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meals by their children, which may
lead to misleading conclusions
(Curtis et al, 2009; Cairncross et al,
2010). Nonetheless, promoting good
hygiene habits should help decrease
the pinworm infection rate (Sung et
al, 2001; Ziegelbauer et al, 2012).

For the treatment of pinworm
infection, it is recommended that
albendazole (400 mg), mebendazole
(100 mg) or pyrantel pamoate (11
mg/kg, maximum 1 g) be given in
a single dose and repeated after
two weeks (Wendt et al, 2019;
Leung et al, 2024). However, other
studies reported a dose of 200 mg
of albendazole with appropriate
follow-up visit could be feasible for
treating pinworm infection (Fan et
al, 2019; Fan et al, 2021; Sousa et al,
2022). We used albendazole (200
mg) orally to treat children with
pinworm infection in the present
study and advised them to go to

hospital for further treatment.

Our study was carried out
in the kindergarten attended by
the outpatient in West China
Second Hospital who presented
symptoms of pinworm infection.
Not only did the patient received
appropriate treatment, but the

risk of re-infection was reduced
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and transmission of pinworm
infection was curtailed among other
children in the kindergarten and
their siblings. This was achieved
through screening for infected
children attending the kindergarten
and treating those infected as well
as their siblings. The subsequent
survey to identify potential risk
factors can be conducted by public
health practitioners. This strategy
could be useful for eliminating
similar infectious diseases if mass
screening and treatment are difficult
to carry out, or if the prevalence of
the infectious disease is very low. In
addition, the cost of this procedure
is much less than that of the latter

scheme.

However, there are several
limitations in our study. Firstly,
the study was conducted in only
one kindergarten although this
kindergarten was the second largest
in the area and children came
from different parts of Qingxi.
Thus, the prevalece of pinworm
infection in this kindergarten
should reflect the actual situation
to some extent. Nevertheless,
investigations conducted also in
other kindergartens would provide

a truer estimation of pinworm
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infection in the region. Secondly,
the cellophane-tape perianal
swab method is convenient but
underestimates the pinworm
infection rate by 50% if the procedure
is conducted only once (Wendt et al,
2019). Toincrease the accuracy of our
results, the cellophane-tape method
was applied on two consecutive
days, but some infected individuals
might still be missed. Some specific
molecular diagnostic methods for
detection of pinworm infenction
have been developed with a bright
future (Zelck et al, 2011; Ummarino
et al, 2022). Thirdly, the number of
participants is relatively small, and
some of the identified negative risk
factors could be wrong if a larger

cohort of participants were enrolled.

In conclusion, the study
demonstrated a feasible approach
to determine pinworm infection
among kindergarten children and
identifying some, but not all, risk
tactors to provide guidance towards
prevention of transmission of the
infection among the children and
their siblings. Pinworm infection
is still an important parasite
infectious disease within the
children population, and large-

scale investigations of pinworm

Vol 55 No.6 November 2024

infection prevalence will be needed
to control this infectious disease
among preschool and primary

school children.
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