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Pinworm (Enterobius vermicularis) Infection among Primary Level
Government School Children of Chhampi, Lalitpur District, Nepal
Karuna Khadka and Mahendra Maharjan*
Central Department of Zoology, Tribhuvan University, Kirtipur, Kathmandu, Nepal.
Abstract: Introduction: Poor sanitation and crowding effect are easy way for transmission of enterobiasis between infected and
uninfected person and it is usually common among playgroup and school kids.
Subject and Methods: Among the various health problem of school children, enterobiasis is one of them still present among the school
children in context of Nepal. Unawareness along with unhygienic lifestyle as well as crowdy environment may be the major reasons behind
this. This study was aimed to find enterobiasis of school children in Chhampi, Lalitpur. The students were categorized on basis of age, sex,
ethnic group, itching habit, nail biting habit and playing with domestic pets habit. A total of 107 cellophane samples of 2-13 years aged children
were included for the microscopic examination.
Result: Overall 11(10.28%) enterobiasis prevalence were reported in children including 10.91% male and 9.26% female. Age group 5-7 years
was found to be highly infected (4.67%). There was absence of enterobiasis among the age group 11-13 years. There was insignificant statistics
association ethnically with the enterobiasis however the prevalence rate was higher in Janajati (54.54%). There were no significant association
between pinworm infection with scratching habit around anus (P > 0.05) and nail biting habit (P > 0.05) of children.
Conclusion: The prevalence was found to be high among primary level children and Scotch tape was a specific test for the detection of eggs
of pinworm against enterobiasis.
Keywords: Cellophane, Chhampi, Children, Enterobiasis, Nail biting, Prevalence, Swabbing.

INTRODUCTION
Pinworm (Enterobius vermicularis), is a common nematode
parasite among children. Although pinworm infection
(enterobiasis) is not commonly serious but usually common
parasitic infection [1]. The disease is typical of cosmopolitan
communities, particularly those with a high concentration of
infants, is found predominantly in the low or social classes
with a poor socio-economic and hygiene level [2]. 200 million
people are globally infected by enterobiasis [3]. Infectious
nature of enterobiasis makes it more transmissible among
crowded environment specially in joint families and
educational organizations [4].

and cause secondary bacterial infections [9]. Although this
disease is non-injurious, egg deposition of pinworm can cause
perneal and vaginal itching [10]. Loss of weight, pain in
urination and appendicitis can be seen in rare and serious
cases [11, 12]. Around only 5% of E. vermicularis eggs can
be detected in stool [13]. Swabbing is the method to be carried
at night or early morning for the egg detection before bathing
or defecation [4]. Cellophane tape is the effective procedure
of definite diagnosis for almost 100% positive cases [14].
Continuous monitoring of infection rates is key to successful
disease control [15].
MATERIAL AND METHODS

The pinworms are attach to mucosal layer and usually live in
the cecal region, vermiform appendix and distal intestine.
Scratching around the anus is the major symptom of this
disease [5]. In addition to this, unease, anxiety, sleeplessness
and stomachache are also seen [6]. The principle mode of
transmission of E. vermicularis is direct contact between
infected and uninfected persons [7].

Study Area

In children, nervousness, insomnia, nightmares and even
convulsion have been attributed to enterobiasis [8]. Continual
scratching by the patients to the perianal area may injure skin

This study included representing more than 50% of total
primary level children of the school who wished to participate
in the present study. Authorization was taken from head
teacher of school, parents and head of health post for
conduction of research. Three parents and teachers meeting
were conducted in the school to explain the aim and objectives
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The present study was carried out among 107 primary school
children aged between 2-13 of Shree Chhampi Devi Higher
Secondary School in Chhampi, Lalitpur District over period
of seven months, from April to October.
Collection of Anal Swabs
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of the study. The parents were well explained about the
methods of the sample collection.
Scotch tape samples collection was used. The identification
tag was used at one end of glass slide. For the detail collection
of data, a record file was used with name, age and sex. Parents
were detail informed by the process of swabbing and they
were also shown the attachment of cellophane around the
perianal region of their child. Parents were requested to return
the samples of cellophane tape next morning.
Questionnaire Survey
A pre-tested self-administrated questionnaire was used to
collect the information regarding behaviours of children
including itching habit, nail biting habit and playing habit
with domestic pets.
Data Analysis and Interpretation
The obtained data were managed and analyzed according to
age, sex, ethnic group, behaviors of children and rate of
intensity. Fisher's exact test at 95% confidence interval was
used for determination of significant association. The
software used for this analysis was "R" software version 3.4.1.
RESULTS
Out of 107(55 male and 52 female) children examined,
10.28% were found to be positive for E. vermicularis
infection. E. vermicularis infection was found to be 10.91 %
and 9.26 % in male and female respectively (Table 1). No
significant association was reported with sex (P > 0.05).While
age wise prevalence indicated high among children between
age group 5-7yrs (Table 1) but absence of positive result for
age group 11-13 and no significant association of age with
enterobiasis ( P > 0.05).
Table 1. Enterobiasis among Primary Level Children
Chhampi, Lalitpur.
Age
Groups

Male
Examined

Female
Examined

Total Examined
(N = 107)

2-4

3.63%

1.92%

2.80%

60.00%

40.00%

20.00%

0.00%

Janajati
Other
Dalit
Fig. (1). Prevalence of Enterobius vermicularis with Ethnic
Group wise.
Janajati children (54.54%) were more infected than other
ethnical groups (Fig. 1). Distribution of E. vermicularis to that
of ethnic groups was statistically no significant association (P
> 0.05).
60.00%

54.54%

50.00%
40.00%

27.27%

30.00%

18.18%

20.00%
10.00%
0.00%

Mild

Light

Heavy

Fig. (2). Intensity of Enterobius vermicularis Infection in
Children.
Intensity of infection was classified as light, mild and heavy
infection. If there was less than 2 eggs, it was considered as
light infection, 2-4 eggs mild and more than 4 eggs was
considered as heavy infection. Maximum children had light
infection (54.54 %) compared to mild and heavy infection
(Fig. 2).
Table 2. Children's Behavioural Practices in Relation to E.
vermicularis Infection.
Behaviours

Practices

Infection

P value

Itching
habit

Yes
No

9(81.81%)
2(18.18%)

> 0.05

No
Sometimes
Frequently

2(18.18%)
6(54.54%)
3(27.27%)

Yes
No

7(63.63%)
4(36.36%)

3.85%

4.67%

8-10

1.82%

3.85%

2.80%

Nail biting
habit

10.28%

Playing
with
domestic
pets

9.62%

9%

10.00%

5.45%

10.91%

36.36%

30.00%

5-7

Total

54.54%

50.00%

> 0.05

> 0.05
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Itching habit was closely associated with infection rate and
was highest (81.81%) which was not statistically significant
(P > 0.05). Similarly, E. vermicularis infection was not also
significantly associated with nail biting habit (P > 0.05). In
case of playing behaviour with domestic pets was not found to
be significantly associated with E. vermicularis infection (P >
0.05) (Table 2).
DISCUSSION
Enterobiasis is usually endemic in kindergartens and primary
school, due to easy transmission from infected to uninfected
children [16]. Out of 107 school children, 10.28%
enterobiasis was observed. This infection rate is similar to the
12.72% infection in previous finding of Nepal [17]. Similarly,
the present finding is also consistent to other previous studies
in Korea [18, 19] and China [20].
However, in comparison to other studies in USA [21] and
China [20], enterobiasis among children in this study is less.
Similarly, very low prevalence i.e 0.4% from South Italy [22],
0.40% from Bhaktapur district, Nepal [23] and 5.52% in
Chitwan district, Nepal [24] were reported. Low prevalence
among school children may be due to the increase awareness,
personal hygiene and deworming programmes in schools.
Comparatively prevalence of E. vermicualris was very high in
Venezuela i.e. 91.1%, in USA [25] and Western Europe [21],
in Chile 35.2% [26] and in Sweden 33% [27]. The high rate of
infection in those places may be due to the cultural behaviour,
climatic condition, fast growth of population and economic
status. The high rate of infection in school aged children than
smaller aged children are more likely to be in close contact
with each other and are exposed to unsatisfactory sanitary
environment.
Sex wise analysis revealed nearly equal prevalence but higher
(10.91%) in male children compared to female children
(9.62%) without significant association in prevalence of
enterobiasis between two sexes. Similar findings have also
reported previously in Turkey [28], in Korea [19], in Nepal
[24]. A higher rate of infection in male than the females was
reported in Taiwan and Philippines [13, 29].The high rate of
infection in male may be due to they spend more time outside
and have more chance to contact with infected children, thus
acquiring infection. Similar rate of infection among both
sexes may be due to the reason they both share similar type of
environment and feeding habit. However, high prevalence
among female compared to male children was reported in
Korea [18] and Iran [30].
Regarding to the age groups though there was no significant
association in prevalence rate in age groups, the high
prevalence rate was found in 5-7yrs (4.67%) followed by 8-10
yrs (2.80%) and 2-4 (2.80%) yrs age group children. The
absence of prevalence rate among 11-13yrs age group may be
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due to the hygiene parameters among older age groups. The
higher prevalence rate was observed in 5-7 yrs as compared
with older ones. The reason behind this might be due to the
most exposure of this age groups to out environment, outdoor
games and might be contact with contaminated soil and water.
The minimum prevalence of enterobiasis among 2-4 yrs
age group might be due to the parental care specially by
mothers. Similar result have also been reported in Iraq [31], in
South Jordan [32], in Philippines [30], in Thailand [33], in
Nepal [17].
This study included Dalit, Janajati and others as ethnical
groups. Janajati children (54.54%) were highly infected
with enterobiasis and this might be due to the poor
personal hygiene, poor economic status and lack of
knowledge in this ethnical group as compared to others.
During the surveillance study, it was found that the prevalence
of pinworm with itching habit was statistically insignificant (P
> 0.05). The highest prevalence (81.81 %) was reported
among the children with scratching habit around the anus
regions compared to non- itching (18.18 %). The present
result was not in agreement with the result of Iran [34] and
Nigeria [35] which observed the significant association of
enterobiasis with anus itching and Nail biting habits. This
study also disagrees with observation in China [20] in which
washing before eating, sucking fingers and toys and
scratching around the anus, were all associated with
enterobiasis. Similary in this study, there was no significant
association of enterobiasis and playing with domestic pets, the
result disagreed with children infected with intestinal
parasites and close proximity to domestic animals or pets [36].
CONCLUSION
Out of 107 Cello tape samples examined, enterobiasis was
10.28%. The male children were more infected (10.90%) by
enterobiasis than the female (9.62%). In case of sex wise
distribution of enterobiasis, higher prevalence rate was found
in 5-7 years old age group (4.67%) followed by 2-4 (2.80%)
and 8-10 years old age group (2.80%). Regarding the ethnical
distribution, Janajati children (54.54%) were infected highly
compared to Dalit (36.36%) and others (9%). Light infection
of enterobiasis was found to be higher (54.54%) followed by
mild (27.27%) and heavy infection (18.18%). In case of
behavioural practices of children in relation to E. vermicularis
infection, itching around the anal region, nail biting habit and
playing with domestic were statistically insignificant.
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