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Abstract
Background: Pinworm infection remains prevalent in many parts of the world. It is suspected in
children who exhibit perineal pruritus and nocturnal restlessness.
The diagnosis is generally made by the cellophane tape test, and the treatment consists of a 100-mg
single dose of mebendazole.
Objective: To determine the prevalence of pinworm infection in children with perianal itching and to
minimize the reinfection rate by a modified method of treatment.
Method: 812 children, 5-15 years old children were the subjects of this study. Cellophane tape test was
used in 707 children and a swab taken through proctoscope in 105 children of the older age group.
Mebendazole in a single dose of 100 gm was used in all parasite positive children. Half of the treated
children received rectal enemas made of sodium chloride in tap water and received health education to
prevent reinfection and spread of the parasite.
Result: 44.8 (55.2%) of the children examined were found to be infected with enterobius vermicularis
with the higher prevalence in Jarash camp. The proctoscopic method achieved more significant results
than the cellophane tape test (68.6% versus 42.6%) (X2: 6.46, P=0.01). Similarly, mebendazole
treatment together with rectal enemas and health education achieved a higher cure rate than using
mebendazole alone (81.6% versus 23.3%) (X2: 138.6, P=0.0001).
Conclusion: Pinworm infection should be suspected in children who exhibit anal itching and nocturnal
restlessness. Following diagnosis, mebendazole should be given and rectal enemas continued for 8
weeks. Health education to the parents and children forms an integral part of treatment.
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Introduction
Enterobius vermicularis (Pinworm) is a nematode
or round-worm, with the largest geographic range
of any helminth. 1 Humans are the only known
host, with over 400 million infected people
worldwide. 2 The most commonly infected group
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are school children living in crowded
environments such as summer camps and
institutions, with hygiene and exposure being
important factors. 3 More than 30 percent of
children worldwide are infected. 2 Enterobiasis
may remain asymptomatic or cause perianal
pruritus, insomnia, restlessness and irritability,
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particularly in children. 4 It is not usually
considered to be a serious disease, though it may
cause serious morbidity such as appendicitis and
eosinophilic enterocalitis. 5 Furthermore, ectopic
infection, seen most commonly in females, may
result in pelvic inflammatory disease 6 or urinary
tract infection. 7 Although effective treatment has
been established for decades, the control for
Enterobiasis is difficult because of reinfection,
incomplete treatment and its ease of
transmission. 8
The main objective of the present study was to
determine the prevalence of E. vermicularis,
among three of the refugee camps in Jordan and
to inform people about the appropriate diagnosis
and treatment of this parasite.
Materials and Methods
This study was conducted between 2000 and
2008 years on 812 children complaining of
pruritus ani and presented to several clinics in
three refugee camps in Jordan. These include
Baqaa, Talebia and Jarash camps. The ages of the
children were varying between 5 and 15. Before
taking the samples, the children and their parents
were instructed on how to use the cellophane
tape test. This test consists of touching the tape to
the perinanal area several times, removing it, and
examining the tape under direct microscopy for
eggs. The test was conducted right after
awakening on at least three consecutive days.
Proctoscopic examination was carried on 105
children of older age groups who showed
considerable irritability accompanied with
abdominal pain and chronic diarhoea. In many of
the examined cases, the female worms were
observed at the anal sinuses. Samples were taken
from the anal sinuses by cotton swabs.
Microscopic examination of the specimens was
performed by an experienced medical
technologist. After the examination, the children
with enterobiasis were treated as follows. They
were divided into two groups; both groups
received a single dose of mebendazole (100 mg)
as a first line of treatment. Half of the children
did not receive any other treatment. The other
half received a rectal enema once weekly over a
period of eight weeks. The enema was made of
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three percent sodium chloride in tap water.
The parents and infected children were instructed
about measures to prevent reinfection and spread
including
clipping
fingernails,
frequent
handwashing and bathing. We were able to
follow up about 80% of the treated children three
months after the beginning of the treatment
(Table 3). Symptoms of abdominal pain and
chronic diarrhea persist in 45 children two
months after the disappearance of pruritus ani,
the major symptom of enterobiasis. 32 of these
children were supervised by gastroenterologists
and
after
endoscopic
and
laboratory
examinations, 22 children proved to suffer from
coeliac disease (gluten sensitive enteropathy).
All of the data were processed by statistical
software SPSS version 10.0 (SPPS, Chicago,
Illinois, USA). The chi-square test was used for
the statistical analysis, P value of < 0.05 indicated
a significant difference between the 2 results.
Results
In the present study, Cellophane Tape (CT)
samples were collected from 812 children whose
major complaint was pruritus ani. Of the children
examined, 448 (55.2%) were found to be infected
with enterobius vermicularis. Table (1) shows the
number of children with pruritus ani in three
refugee camps in Jordan. To determine the
difference, the three refugee camps were
compared individually and Jarash camp had a
higher prevalence of parasites compared to the
other two camps (Baqaa and Talibiah) (T: 1.69,
P< 0.05, t: 1.49, P <0.05).
Whereas there was no statistically significant
difference between Baqaa and Talibiah (t=0.59,
P> 0.05).
The positive test for pinworm infection was
found to be significantly higher in children in
whom the proctoscope was used to obtain
samples from the anal sinuses (X2= 6.46, P=
0.01) (Table 2). Comparison of the sex
distribution in the three camps did not result in
any statistically significant difference (X2: 4.42,
P= 0.55) (Table 3).
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between the two methods (X2: 138.6 P=0.0001)
and a higher rate of cure was observed in children
in whom mebendazole was given together with
rectal enemas and proper health education.

The results of the two methods of treatment
among the children in the three camps are given
in Table (4). A significant difference was found

Table (1): Comparison of the parasite numbers found in three regions using cellophane tape test and
proctoscope.
Regions
Baqaa Camp
Jarash Camp
Talebiah Camp
Total

Parasite(+)
No
%
224
52.3
133
62.7
91
52.9
448
55.2

Parasite(-)
No
%
204
47.7
79
37.3
81
47.1
364
44.8

Total
No
%
428
52.7
212
26.1
172
21.2
812
100

Table (2): Comparison of samples taken by cellophane tape and proctoscope from all three camps.
Method
1. Cellophane tape test
2. Swab through proctoscope
3. Total
X2 =6.46
P = 0.01

No. infected %
Parasite (+)
378
70
448

%
53.5
66.7
55.2

No. non-infected
parasite (-)
329
35
364

%
46.5
28.6
44.8

Table (3): Sex-related incidence of parasitic infection with Enterobius vermicularis in the three
refugee camps in Jordan.
Gender
Male
Female
Total
X2 = 4.42

No. infected
244
204
448
P = 0.55

%
55.2
45.5
55.2

Table (4): Number of children according to the result of two methods of treatment, three months after
beginning of treatment.
Treatment
1. Mebendazole
(one dose of 100 mg)
2. Mebendazole as above plus weekly
enema and health education
X2 = 138.6
P = 0.0001

No. of children negative
by re-examination
42
146

Discussion
Pinworm infection should be suspected in
children who exhibit perianal pruritus and
nocturnal restlessness. 2 Direct visualization of
the adult worm or microscopic detection of eggs
confirms the diagnosis, but only 5 percent of
infected persons have eggs in their stool. 9 The
cellophane tape test can serve as a quick way to
clinch the diagnosis. 10- 12 In the present study,
careful examination of the infected children
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%
23.3

No. of children positive
by re-examination
158

81.6

33

%
76.6
18.4

revealed that they complain of anal rather than
perianal itching. This was confirmed through
proctoscopic examination which showed the
presence of worms near the anal sinuses. Swabs
taken from the area around the anal sinuses were
full of ova. This finding suggests that if the
gravid female worm fails to migrate through the
anus, they lay eggs within the anal canal. Retroinfection by larvae inside the anal canal seems to
be easier than if the eggs were laid around the
anus.
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Compared to the other two camps, the higher
prevalence infection in Talebiah camp is difficult
to explain. It may reflect a younger age group in
whom the cellophane tape test is easier to
perform. 14 In the three camps, high prevalence of
pinworm infection is largely attributed to the low
socioeconomic conditions, inferior sanitary and
environmental conditions and poor personal and
community hygiene. Moreover, the pinworm has
a simple and rapid life cycle without a maturation
of eggs in soil like many of other helmints. It is
transmitted by person-to-person infection directly
or through contaminated food or materials. 11
Compared to the proctoscopic method, the low
positive results of infection using the cellophane
tape test obtained in the present study could be
largely attributed to the parents who might not be
familiar with performing the procedure correctly
which has led to the underestimation of infection
rate. 15, 16
The most striking result of the present study is
the significant difference between the two
methods of treatment. This finding indicates that
the administration of mebendazole alone is not
adequate to eradicate the worm or its larvae. The
frequent use of the rectal enemas seems
mandatory. Other measures to prevent reinfection
and spread should include clipping fingernails,
frequent hand washing and bathing.
The association of pinworm infection and celiac
disease in 22 children is difficult to explain. It is
well known that patients with coeliac disease
commonly pass loose stool. 14 This could account
for the easy migration of the gravid female
pinworm towards the anal canal through less
solid contents of colon, causing more frequent
irritation.
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In conclusion, pinworm infection is still an
important public health problem in our region.
Screening and treatment of infected people as
well as improving sanitary conditions and
interventions, including health education on
personal hygiene to the children and to the
parents will help the health authorities in a
strategy of control programs for pinworm
infection.
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اﻹﺻﺎﺑﺔ ﺑﺪودة إﻧﺘﺮوﺑﻴﻮس ﻓﻴﺮﻣﻴﻜﻴﻮﻻدﻳﺲ )اﻟﺪودة اﻟﺸﻌﺮﻳﺔ( ﻓﻲ ﺛﻼﺛﺔ ﻣﺨﻴﻤﺎت ﻟﻼﺟﺌﻴﻦ ﻓﻲ
اﻷردن
ﻓﺮج اﻟﺒﺴﻄﺎﻣﻲ ،ﺳﻠﻴﻢ ﺧﺮﻳﺸﺎ
اﻟﻤﻠﺨﺺ

اﻟﻬﺪف :اﻟﺘﺤﻘﻖ ﻣﻦ اﻧﺘﺸﺎر اﻹﺻﺎﺑﺔ ﺑﺎﻟﺪودة اﻟﺸﻌﺮﻳﺔ ﺑﲔ اﻷﻃﻔﺎل اﻟﺬﻳﻦ ﻳﺸﻜﻮن ﻣﻦ ﺣﻜﺔ ﺷﺮﺟﻴﺔ ،ووﺻﻒ اﻟﻌﻼج اﳌﻨﺎﺳﺐ اﻟﺬي ﻳﻘﻠَﻞ ﻣﻦ
ﺗﻜﺮار اﻹﺻﺎﺑﺔ.
اﻟﻄﺮق :ﰎ أﺧﺬ ﻋﻴﻨﺎت ﻣﻦ  812ﻃﻔﻼً ﺗﺮاوﺣﺖ أﻋﻤﺎرﻫﻢ ﺑﲔ ﲬﺲ ﺳﻨﻮات وﲬﺲ ﻋﺸﺮة ﺳﻨﺔ ،وذﻟﻚ ﺑﺎﺳﺘﺨﺪام ﺷﺮﻳﻂ اﻟﺴﻠﻮﻓﺎن )ﰲ 707
أﻃﻔﺎل( أو ﺑﺄﺧﺬ ﻋﻴﻨﺔ ﻣﻦ داﺧﻞ اﻟﺸﺮج ﺑﺎﺳﺘﺨﺪام اﳌﻨﻈﺎر )ﰲ  105أﻃﻔﺎل(.
ﰎ ﻋﻼج اﻷﻃﻔﺎل اﻟﺬﻳﻦ ﺛﺒﺘﺖ إﺻﺎﺑﺘﻬﻢ ﺑﺎﻟﺪودة اﻟﺸﻌﺮﻳﺔ ﲜﺮﻋﺔ واﺣﺪة ﺗﻌﺎدل  100ﻣﻠﻠﻴﻐﺮام ﻣﻦ دواء ﻣﺒﻨﺪازول ،وﻛﺬﻟﻚ َﰎ إﻋﻄﺎء ﻧﺼﻒ
اﻷﻃﻔﺎل اﳌﺼﺎﺑﲔ ﺣﻘﻨﺔ ﺷﺮﺟﻴﺔ ﻣﻦ ﳏﻠﻮل ﻛﻠﻮرﻳﺪ اﻟﺼﻮدﻳﻮم ﲟﻌﺪل ﺣﻘﻨﺔ أﺳﺒﻮﻋﻴﺎً ﳌﺪة  8أﺳﺎﺑﻴﻊ ،وﺗﻠﻘﻰ ﻫﺆﻻء اﻷﻃﻔﺎل إرﺷﺎرات ﺻﺤﻴﺔ ﺗﺴﺎﻋﺪ
ﻋﻠﻰ اﻹﻗﻼل ﻣﻦ ﺗﻜﺮار اﻹﺻﺎﺑﺔ.

اﻟﻨﺘﺎﺋﺞ :أﻇﻬﺮت اﻟﻨﺘﺎﺋﺞ إﺻﺎﺑﺔ  (% 55,2) 448ﻣﻦ اﻷﻃﻔﺎل اﻟﺬﻳﻦ ﰎ ﻓﺤﺼﻬﻢ ﺑﺎﺳﺘﺨﺪام ﺷﺮﻳﻂ اﻟﺴﻠﻮﻓﺎن أو ﺑﺄﺧﺬ ﻋﻴﻨﺔ ﻣﻦ داﺧﻞ اﻟﺸﺮج،

وﲟﻘﺎرﻧﺔ اﻹﺻﺎﺑﺔ ﰲ اﳌﺨﻴﻤﺎت اﻟﺜﻼﺛﺔ ﺗﺒﲔ أن أﻋﻠﻰ اﻹﺻﺎﺑﺎت ﻛﺎﻧﺖ ﰲ ﳐﻴﻢ ﺟﺮش ﻣﻘﺎرﻧﺔ ﲟﺨﻴﻤﻲ اﻟﺒﻘﻌﺔ واﻟﻄﺎﻟﺒﻴﺔ ) ،(P<0.05وﺑﻴﻨﺖ
اﻟﻨﺘﺎﺋﺞ أﻳﻀﺎً أن أﺧﺬ اﻟﻌﻴﻨﺔ ﺑﺎﺳﺘﺨﺪام اﳌﻨﻈﺎر ﺣﻘﻘﺖ ﻧﺘﺎﺋﺞ أﻋﻠﻰ ﻣﻦ اﺳﺘﺨﺪام ﺷﺮﻳﻂ اﻟﺴﻠﻮﻓﺎن ) ( P= 0.01وﱂ ﺗﻈﻬﺮ اﻟﻨﺘﺎﺋﺞ أﻳﺔ ﻓﺮوق ذات
دﻻﻟﺔ إﺣﺼﺎﺋﻴﺔ ﺑﲔ اﻷﻃﻔﺎل اﻟﺬﻛﻮر واﻹﻧﺎث ) ،( P=0.55أﻣﺎ ﻧﺘﺎﺋﺞ اﻟﻌﻼج ﻓﻘﺪ أﻇﻬﺮت ﻓﺮﻗﺎً واﺿﺤﺎً ﺑﲔ اﻷﻃﻔﺎل اﻟﺬﻳﻦ أﻋﻄﻮا ﻋﻼج
اﳌﺒﻨﺪازول وﺣﺪﻩ واﻷﻃﻔﺎل اﻟﺬﻳﻦ ﺗﻠﻘﻮا اﻟﻌﻼج إﺿﺎﻓﺔ ﻟﻠﺤﻘﻦ اﻟﺸﺮﺟﻴﺔ ﲟﺎدة ﻛﻠﻮرﻳﺪ اﻟﺼﻮدﻳﻮم ،إﺿﺎﻓﺔ اﱃ اﻟﺘﺜﻘﻴﻒ اﻟﺼﺤﻲ ).(P=0.001

اﻻﺳﺘﻨﺘﺎج :ﺗﺸﲑ ﻧﺘﺎﺋﺞ اﻟﺒﺤﺚ إﱃ اﻧﺘﺸﺎر اﻹﺻﺎﺑﺔ ﺑﺎﻟﺪودة اﻟﺸﻌﺮﻳﺔ ﺑﲔ اﻷﻃﻔﺎل اﻟﺬﻳﻦ ﻳﺸﻜﻮن ﻣﻦ ﺣﻜﺔ ﺷﺮﺟﻴﺔ ،وأﳘﻴﺔ أن ﻳﺘﻀﻤﻦ اﻟﻌﻼج
إﺿﺎﻓﺔ إﱃ اﻟﺪواء اﻟﺘﻘﻠﻴﺪي ) اﳌﺒﻨﺪازول( إﺟﺮاء ﺣﻘﻦ ﺷﺮﺟﻴﺔ ﺑﺎﳌﺎء اﳌﺬاب ﺑﻪ ﻛﻠﻮرﻳﺪ اﻟﺼﻮدﻳﻮم ،إﺿﺎﻓﺔ إﱃ اﻟﺘﺜﻘﻴﻒ اﻟﺼﺤﻲ ﻟﻸﻃﻔﺎل وﻋﺎﺋﻼ ﻢ.
اﻟﻜﻠﻤﺎت اﻟﺪاﻟﺔ :اﻟﺪودة اﻟﺸﻌﺮﻳﺔ ) إﻧﱰوﺑﻴﻮس ﻓﲑﻣﻴﻜﻴﻮﻻرﻳﺲ( ،أﻃﻔﺎل ﳐﻴﻤﺎت اﻟﺒﻘﻌﺔ واﻟﻄﺎﻟﺒﻴﻪ وﺟﺮش.
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