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Abstract

Introduction: Enterobius vermicularis, commonly known as pinworm, is one of the most prevalent intestinal nematodes of
humankind belonging to the Oxyuridae family. It is a small, white or transparent, threadlike roundworm. The length of the male
worm is 2 to 3 mm and the female worm is 3 to 8 mm in length. This study was performed to determine the prevalence of E.
vermicularis and its relationship with disease symptoms, allergic disease symptoms, and eosinophilia in children aged one to six
years in Marand city of East Azerbaijan province, Iran.

Methods: In this descriptive-analytical study, 200 children were studied using systematic random sampling. Data collection
method was based on a questionnaire, peripheral blood smear, and Scotch tape test. In the designed questionnaire, children’s
characteristics such as gender and age and parents’ characteristics including job and level of education were recorded. Peripheral
blood smear slides were obtained from each child and examined for eosinophilia by a hematologist. Scotch test samples were
prepared by parents after providing the necessary training on its sampling method and then examined in the laboratory for the
presence of E. vermicularis eggs by a parasitologist.

Results: In this study, 64 (32%) children were diagnosed with oxyuriasis. The prevalence of oxyuriasis was 36.5% in boys and
43.7% in girls. There was no significant relationship between oxyuriasis and its symptoms. Additionally, there was no significant
relationship between oxyuriasis and allergic disease symptoms. Fourteen children had eosinophilia (7%), of which 9 (64%) were
infected with E. vermicularis. There was a significant relationship between E. vermicularis infection and eosinophilia (P<0.05).
Conclusion: According to the results of the study and the importance of the issue for the control and prevention of this disease,
it is suggested that people should be provided with the necessary information about the life cycle, ways of transmission, and
especially ways to prevent E. vermicularis infestation, and basic measures should be taken to improve the economic situation
of the people of the region and to promote public and personal health through public education. Finally, medical treatment of
patients and their families should be considered at the same time.
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Introduction

Enterobius vermicularis, commonly known as pinworm,
is one of the most prevalent intestinal nematodes of
humankind belonging to the Oxyuridae family. It is a
small, white or transparent, threadlike roundworm. The
length of the male worm is 2 to 3 mm and the female
worm is 3 to 8 mm in length. And in their head areas,
these pinworms have a pair of alea (1,2). Eggs are ovoid
and asymmetrically flattened and the outer layer of the
eggs is made up of albumin, which easily adheres to
clothes and other objects, and once inside the uterus,
these pinworms make a home and larvae are formed
quickly (3, 4). Humans are the only known hosts of the E.
vermicularis. This worm typically inhabits the cecum and
its adjacent parts in the large and small intestines. This
worm is one of the most common nematodes, especially at

young ages, among different and even advanced societies
of the world and it is estimated that more than 200 million
people worldwide are affected (5). The infection rate was
reported to be 66% in polar regions, 60% in Brazil, 21%
in Thailand, 13% in Washington, and 22% in Argentina.
This Infection has been reported to be 2.38% in Isfahan,
Iran (6-8).

Infection is significantly more common in children.
Clinical signs of infection with this worm include anal
itching, vulvovaginitis, anorexia, lack of sleep, weight loss,
increased irritability, gnashing of teeth, and abdominal
pain. There are case reports of this worm found in the
eyes, ears, nose, vagina, peritoneum, liver, and lungs.
Moreover, the relationship between infection with this
worm and allergies in children as well as eosinophilia in
patients has been observed (9,10). This parasite is more
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common in the economically disadvantaged groups of
mental retardation institutions and orphanages. However,
it is not uncommon among the rich, educated, and even
upper class families (11). Since the exact prevalence of the
parasite in different parts of East Azerbaijan province is
not known, it was chosen as the study area. It is one of
the most fertile areas of the province, which is somewhat
unique in terms of geography and climate, and on the other
hand, customs, food habits, and culture of the people of
this area is more traditional. The aim of this study was to
investigate the prevalence of E. vermicularis infection and
its relationship with the symptoms of oxyuriasis, allergy,
and eosinophilia in children aged 1 to 6 years in Marand
city located in northwestern Iran.

Materials and Methods
In this descriptive-analytical study, 200 children aged 1-6
years old were randomly sampled from 8 neighboring
villages located in Marand city, East Azerbaijan province.
The data were collected by demographic information
questionnaire. Additionally, clinical signs and symptoms
were evaluated, which included anal itching over the
past few months, a history of insomnia and restlessness
sleep, nocturnal pruritus, frequent bedwetting, teeth
grinding, overactivity, history of restlessness and crying
over the past few months, weight loss by age, a history of
decreased appetite over the past few months. Peripheral
blood smear was prepared by a lancet from the fingertips
of the subjects and immediately after drying, it was fixed
with methanol, stained in the Parasitology Laboratory
by Giemsa method, and studied by the parasitologist.
To do Scotch tape test, parents were trained. Hence they
prepared Scotch tapes at home by pressing the adhesive
cellulose tape with an abslang to the anal folds of their
children three times a day in the early morning before
washing. Scotch tapes collected by parasitologists were
examined for the presence of parasite eggs.

The collected data were analyzed using descriptive
statistics and chi-square test in SPSS.

a significant relationship was observed between the
prevalence of worms and age (P<0.01). Additionally, a
significant relationship was observed between fathers’
educational level and parasitic infection (P<0.001). The
lowest prevalence of infection was observed in children
whose fathers had a university education (Table 1). There
was no significant relationship between the prevalence
of E. vermicularis infection and the educational level of
mothers (P<0.05).

Between worm infestation and clinical symptoms
including nocturnal anal pruritus, insomnia, enuresis,
teeth grinding, decreased appetite, restlessness,
hyperactivity, weight loss, nausea and vomiting,
abdominal pain, discharge and itching of the female
genital area, and history of urinary infection did not show
any significant relationship.

There was no significant relationship between E.
vermicularis infection and symptoms of allergic diseases
such as runny nose, wheezing, itchy eyes, and red eyes.
Sneezing for more than two weeks was significantly lower
in people infected with the worm.

Among 14 patients with eosinophilia, 9 were infected
with E. vermicularis and a significant relationship was
observed between eosinophilia and E. vermicularis
infection (P<0.001) (Table 2).

Discussion

In this study, 200 children aged 1 to 6 years from the
villages around Marand city, East Azerbaijan province in
Iran, were examined for worm infestation and an overall
prevalence of 32% was found. In a study conducted
in schools of Zahedan, a prevalence of 38.1% was
reported. Moreover, a prevalence of 31.3% in desert and
mountainous areas of Kashan and 2.83% in kindergartens
of Isfahan was observed. This rate of prevalence was
higher than that in most studies conducted in other

Table 2. Relationship Between Enterobius vermicularis Infection in Children
1 to 6 Years Old and Peripheral Blood Eosinophilia

) Eosinophilia
Enterobius
Results vermicularis Have Does not have Total
In this study, 64 (32%) children were diagnosed with Infection No. % No. % No. o
L L o
oxyuriasis. The prew'lalen.ce of oxyuriasis was '36.541 . . - . . ) 5
in boys and 43.7% in girls. There was no significant
. . K L. . . Does not have 5 36 131 70 136 68
relationship between E. vermicularis infection and its |
. - Tota 14 100 186 100 200 100
symptoms. According to the results of statistical tests,
Table 1. Relationship Between Enterobius vermicularis Infection in Children Aged 1 to 6 Years and Fathers' Education
. Father's Education
Enterobius
vermicularis llliterate Elementary School  Junior High School High School University Total
Infection
No. % No. % No. % No. % No. % No. %
Have 20 37.8 48 58.5 16 44.5 9 37.5 1 20 64 32
Does not have 33 62.2 34 41.5 20 55.5 15 62.5 4 80 136 68
Total 53 100 82 100 36 100 24 100 5 100 200 100
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countries (12-14).

Due to the high prevalence of worms in the study area,
it can be stated that the economic situation, the level of
public awareness of health issues, education, and health
status in the region is lower compared to other parts of
the country, which requires special attention of health
officials to the people of the region.

The prevalence of E. vermicularis infection was
determined in different age groups. The highest
prevalence belonged to the age group of 5-6 years and the
prevalence of worms increased with age. It is likely that the
prevalence is higher in primary school children. In most
domestic and foreign studies, the prevalence was directly
related to age (15). Therefore, the prevalence of oxyuriasis
was reported to be high in the age group of 5 to 14 years.
The high prevalence in this age group can be attributed
to factors such as children’s close relationship with
each other and independence from parents in terms of
personal hygiene and nutrition activities and doing them
in an unsanitary and incorrect manner (16). In primary
schools of Zahedan city, the highest prevalence belonged
to the age of 9 and the lowest belonged to the age of 10. In
another study in Malaysia, which reported a prevalence
of 12.5%, the correlation between worm infestation and
age was the highest, with the highest incidence among
children aged 3 to 6 years. Additionally, similarity in the
results regarding the age in different parts of the world
can probably be due to children’s common behavior in
dealing with health issues or relatively low understanding
of infectious agents and routes of transmission (17, 18).

There was a statistically significant relationship
between E. vermicularis infection and fathers’ education.
The above-mentioned results show that in rural areas,
people with university education are at a higher level in
terms of health issues and care for their children. There
was no significant relationship between the prevalence
of E. vermicularis infection and the educational level of
mothers. However, none of the mothers of the studied
children had a university education. Among the risk
factors mentioned for the prevalence of this infection are
the management of kindergartens and primary schools,
the level of parental awareness, the condition of the beds,
washing hands before eating, cleaning after the toilet,
finger sucking, and being members of large families.
Among the mentioned risk factors, the level of knowledge
of fathers in this study had an effect on the rate of worm
infestation. However, transmission through infected
hands plays a more prominent role in the life cycle of the
parasite (19).

In this study, no significant relationship was observed
between worminfestationand clinical symptomsincluding
nocturnal anal pruritus, insomnia, enuresis, teeth
grinding, decreased appetite, restlessness, hyperactivity,
weight loss, nausea and vomiting, abdominal pain,
discharge and itching in the female genital area, and a
history of urinary infection.

This is similar to the results obtained in previous
studies, indicating that E. vermicularis infection is often
asymptomatic and its most common symptoms are
nocturnal anal pruritus, irritability, and insomnia. Other
symptoms have been reported rarely and occasionally.
However, a significant relationship was reported between
worm infestation and clinical symptoms such as anal
itching, insomnia, and abdominal pain in Argentina (20).

One of the reasons for the lack of a significant
relationship between E. vermicularis infection and its
symptoms is less parental control over their children,
indicating that children in the study area often spend the
day outside the home and away from parents. Therefore,
the chances of seeing symptoms in children along with
their parents are reduced. Other causes include the young
age of children who are unable to express some of their
complaints, such as insomnia and even anal itching,
while most of the subjects studied in Argentina were
adults or older children who were easily able to express
their problems and symptoms. Another reason for the
lack of relationship between E. vermicularis infection and
clinical symptoms could be that the severity of infection
was not measured in infected people in this study and
infections were identified as positive or negative based
on the detection of a small number of eggs. In the slides,
the worm load was probably low in infected individuals,
so the mild symptoms observed may be due to the small
number of parasites in infected individuals (21,22).

In this study, no significant relationship was observed
between E. vermicularis infection and symptoms of
allergic disease. However, previous studies have shown
different results. In a study conducted in Taipei, an
inverse relationship was found between worm infestation
and allergic diseases. On the other hand, researchers in a
study conducted in Sweden showed that worm infection
is common in children with allergic diseases (23). Most
previous studies have shown that parasites such as E.
vermicularis that do not invade tissue do not cause
eosinophilia. Given that children were not tested for
infection with other parasitic worms in the current study,
other factors that cause eosinophilia in these children
should be checked. However, it should be noted that the
immune system response to E. vermicularis is related
to type 2 T cells, which manifests itself as an increase
in eosinophils, and it should be expected that infected
individuals have more eosinophils compared to non-
infected people (24).

In this study, out of the total number of people
diagnosed with worms, 24 were positive in the first slide
test, 32 in the second slide test, and 12 in the third slide
test (which was not necessarily positive in previous tests)
for parasite eggs.

As it turns out, if only one sample of Scotch tape test
was prepared from these children for testing, a much
lower prevalence rate would be obtained. In this study,
probably one of the reasons for the higher prevalence rate
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compared to other domestic studies is performing
three Scotch tests. This result indicates the need for
three tests to accurately determine the infection of
individuals.

Conclusion

Although E. vermicularis infestation is referred to as
a common, benign, and generally “asymptomatic and
tolerable” infection in most sources, there are several
reports about symptoms and even complications. In
the present study, considering the above-mentioned
prevalence rates, most of the symptoms studied in
patients with oxyuriasis, except for sneezing and
eosinophilia, were observed.
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