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Abstract 

Background: Enterobius vermicularis (pinworm) infestation is a common condition that 
primarily affects children.  

Aims: The aim of this study was to assess the prevalence of and the risk factors for E. 
vermicularis infestation in preschool children in north West Bank. 

Methods: A cross-sectional study that included the six main governorates in north West Bank 
was carried out on a sample of 384 preschool children from 86 day-care centres. The perianal 
cellophane tape method was used to detect E. vermicularis infestation. Parents/guardians of 
participating children completed a questionnaire to collect information about: demographic 
characteristics; hygiene behaviour; socioeconomic status; history of previous infestation; and 
presence of symptoms. Risk factors for infestation were assessed using logistic regression 
analysis. 

Results: Of the 384 children, 85 (22.1%) had E. vermicularis infestation. Age (P = 0.04), 
governorate (P = 0.01), residency (P = 0.03), number of household members (P < 0.001) and 
washing hands after toilet use (P = 0.01) were significantly associated with E. vermicularis 
infestation. In the logistic regression analysis, factors that increased the probability of infection 
were: living in villages (odds ratio (OR) 2.25; 95% confidence interval (CI): 1.01–5.00), living in 
a household with ≥ nine family members (OR 3.63; 95% CI: 1.42–9.26) and not washing hands 
after using the toilet (OR 2.4; 95% CI: 1.30–4.40).  

Conclusions: E. vermicularis is an important helminthic infestation among preschool children in 
Palestine. Efforts are needed to ensure the availability of treatment for infected children at 
primary care centres and to reinforce hygiene behaviour. 
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Introduction 

Parasitic infestations are prevalent throughout the world and are a public health burden, 

especially in developing countries where they cause more morbidity and mortality than other 

infectious diseases (1,2). Enterobius vermicularis (pinworms) is the least harmful of the 

gastrointestinal nematode helminths; it is considered more of a nuisance than a serious disease. It 

has the widest distribution of any parasitic helminths and humans are its only natural host (3,4). 

Enterobius vermicularis also appears to be the oldest parasitic helminth to infect ancient 

populations (5). Studies in several countries around the world have shown a high prevalence of 

E. vermicularis in different age groups: for example, 30–80% in North America, 18% in China 

and 17% in Tanzania (6,7). Other studies indicate that a prevalence of more than 20% is common 

in many parts of the world (8). 

Most infestations with gastrointestinal nematodes are asymptomatic. This may be why 

gastrointestinal nematode infestations including E. vermicularis infestation have been neglected 

in terms of public health recognition and research funding (1). 

Enterobius vermicularis is most common in crowded residences among all ages, but is 

particularly common in children and affects between 4% and 28% of children worldwide (9,10). 

This parasite is mostly found in children in kindergartens, institutions or in families with a large 

number of children. It spreads easily between all family members, with frequent reinfestation 

(11–13). Mother’s employment and household income have also been shown to be risk factors 

for E. vermicularis infestation (14). 

E. vermicularis can cause itching around the anus which can lead to difficulty sleeping and 

restlessness. This pruritus may also produce secondary lesions as mechanical dermatitis of the 

perianal or vulvar tissues (15). The presence of large numbers of adult worms in the bowel can 

cause abdominal pain, constipation, tenesmus and vaginitis (4,15,16). Some evidence exists that 

E. vermicularis infestation may be a cause of secondary enuresis (17,18). There have also been 

reported cases of appendicitis complicated by E. vermicularis infestation (19,20). E. vermicularis 

was found responsible for 7% of acute cases of appendicitis (21).  
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Furthermore, this infestation has been reported to have the potential to cause inflammation that 

can affect children’s growth, including salpingitis, ileocolitis, mesenteric abscess and urinary 

tract infection (22). It has been further reported to cause rectal malignancy (23) and create 

granuloma in the cecum, sigmoid colon, anal canal and extraintestinal tissues such as liver and 

ovary (24–26). 

The main objective of this study was to determine the prevalence and risk factors of E. 

vermicularis infestation in preschool children in north West Bank, Palestine.  

Methods 

Study design and setting  

We conducted a descriptive analytic cross-sectional study in north West Bank, Palestine. 

Samples were collected over a period of 7 months (May–November 2015) from six governorates 

in north West Bank, Palestine: Nablus, Jenin, Qalqilia, Salfeet, Tubas and Tulkarm. The 

population of these governorates was estimated to be more than1.1 million people, about 38% of 

the Palestinian population in the West Bank (27). 

We used Raosoft sample size calculator (Raosoft, Inc., USA) to calculate the sample size, with a 

95% confidence interval (CI) and a 0.05 margin of error. As there were no previous studies in 

Palestine on the prevalence of E. vermicularis infestation, we assumed the expected population 

proportion to be 0.5. The resulting sample size needed was 377 and the final sample size was 

384. 

We obtained information from bureau of statistics on the number of children aged 3–5 years in 

each governorate. We approached day-care centres and we included those that were willing to 

collaborate. From these centres, we selected a convenience sample of children aged 3–5 years 

proportionate to the number in each governorate.  

A total of 86 day-care centres agreed to collaborate and 1300 sample kits, each containing a 

questionnaire and two scotch tapes, were distributed to children aged 3–5 years old who attended 

these centres over a period of 7 months from May to November 2015. We included children 
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whose parents/guardians completed the questionnaire and provided the cellophane samples for 

testing. 

E. vermicularis detection 

Two cellophane tapes were given to each child’s parent or guardian to use over two consecutive 

nights. Parents were given written and visual instructions on how to use the cellophane tapes and 

were asked to return them to the day-care centre. The tapes were sent to the microbiology 

laboratories of An-Najah National University where they were attached to glass slides and 

examined under light microscope. E. vermicularis infestation was considered positive if E. 

vermicularis eggs were found on at least one cellophane tape.  

Questionnaire 

A questionnaire (completed by parents/guardians) was used to collect data on demographic 

characteristics of the child and his/her parents, family socioeconomic status, personal hygiene, 

medical history of previous infestation and clinical symptoms. The demographic section asked 

about the age and sex of the child, residency (city, village or refugee camp), number of children 

under the age of 9 years in the family, occupation of the mother and monthly income of the 

household. The personal hygiene section asked about certain behaviours, including washing 

hands after using the toilet and before meals, playing outdoors, biting nails, daily change of 

underwear, and the type and location of the toilet. Finally, the questionnaire asked about history 

of previous infestation with E. vermicularis, history of previous use of antihelminthic treatment 

for pinworms and the type of treatment used (herbal or pharmaceutical), and complaints of five 

clinical symptoms associated with E. vermicularis infestation: abdominal pain and discomfort, 

perianal itching, sleep disturbance, enuresis and change in appetite. 

The questionnaire was based on an extensive literature review about risk factors of the 

development of E. vermicularis infestation (6,7,12,14,28). We independently reviewed the items 

included for content and face validity to determine the extent to which the questions reflected the 

scope of the study objectives and covered all essential factors presumed to be related to E. 

vermicularis. We gave the final version to volunteer mothers to evaluate the face validity, 

language adequacy and time required to fill it; no further changes to its content were made. 
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Statistical analysis 

We only included completed questionnaires for analysis. We used SPSS, version 21 for data 

processing and analysis. We report data as means and standard deviations (SD) and frequencies 

as appropriate. We used the chi-squared test for statistical analysis with P < 0.05 set as the level 

of significance. We also used multivariable logistic regressions analysis to assess the association 

between the prevalence of E. vermicularis and potential risks factors. 

Ethical considerations 

The institutional review board committee at An-Najah National University approved the study 

protocol (archive number 20/March/2015). 

The proposed procedure (use of cellophane tape for diagnosis) and the possible risks and benefits 

were explained to day-care centre principals and teachers. Communication with the 

parents/guardians of the participating children was mainly through teachers and principals of 

day-care centres. A written consent form was obtained from the parent/guardian of each 

participating child and they were informed if their child was found to be infected. Treatment for 

enterobiasis is available for free in primary health care centres and medical insurance for all 

children up to 5 years of age is provided by the Palestinian government without fees.  

Results 

The parents/guardians of 384 children complied with the instructions to use the tape over 2 

consecutive nights, completed the questionnaire and returned both to the day-care centre (29.5% 

response rate). Of the 384 children, 85 (22.1%) were infected with E. vermicularis. Just over half 

the sample were boys (53.6%). The prevalence of E. vermicularis infestation in boys was 24.3% 

compared with 19.7% in girls, but the difference was not statistically significant (Table 1). The 

age of participating children ranged from 3 to 5 years with a mean of 4.42 (SD 0.77) years. 

With regard to governorate, 61.5% of the children were from either Nablus or Jenin. The 

prevalence of E. vermicularis infestation was the highest in Tubas (30.4%), followed by Tulkarm 

(29.5%), Jenin (28.8%) and Qalqilia (26.3%). Children from villages had the highest prevalence 

of infestation (33.9%) followed by camps and cities (Table 1).  



7 
 

The number of household members ranged from 3 to 12 members, with a mean of 5.81 

(SD 1.68). Children in families with ≥ 9 family members had the highest prevalence of 

infestation (44.7%). The number of children younger than 9-year-old in a household ranged from 

1 to 6 children with a mean of 2.31 (SD 0.95). Families with ≥ 5 children under 9 years had the 

highest prevalence of infestation (66.7%), but this was not statically significant. Families with a 

household income between 1500 and 3500 new Israeli shekels (1 new Israeli shekel = US$ 0.29) 

had the highest prevalence of infestation (65.9%), but this was not statically significant 

(Table 1). 

A statistically significant association was found between the prevalence of E. vermicularis 

infestation and age (P = 0.04), governorate (P = 0.01), residency (P = 0.03), and number of 

household members (P < 0.001).  

Seated type toilet was used in 84% of the homes of the children. Washing hands after using the 

toilet was statistically significantly associated with E. vermicularis infestation (P = 0.01). No 

statistically significant associations were found between infestation with E. vermicularis 

infestation and other hygiene behaviours (Table 2). 

Of the 384 participating children, 78 (20.3%) had experienced previous infestation with E. 

vermicularis or their siblings had. Of these cases, 73 had received treatment, which was herbal 

therapy for four cases and pharmacological therapy for 69 cases. No statistically significant 

association was found between current infestation and being previously infested (P = 0.93). 

No statistically significant association was found between having any of the symptoms and E. 

vermicularis infestation and having E. vermicularis infestation (Table 3). 

We used multivariable logistic analysis to evaluate the association between the independent 

variables that were found significant or near significant (P < 0.1) in the bivariate analysis and E. 

vermicularis infestation, namely: age, governorate, residency, number of household members, 

washing hands after using the toilet, playing outdoors and nail biting (Table 4). The risk of 

infestation in preschool children living in Tubas, Qalqilia, Tulkarm and Jenin was higher than 

their peers living in Nablus (OR 3.95 (95% CI: 1.29–12.07), OR 3.77 (95% CI: 1.37–10.36), 

OR 3.30 (95% CI: 1.45–7.54) and OR 3.46 9 (95% CI: 1.59–7.50), respectively). Preschool 
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children living in villages had 2.25 (95% CI: 1.01–5.00) times higher odds of infestation with E. 

vermicularis than those living in cities. Preschool children living in families with ≥ 9 household 

members had a more than 3 higher risk of infestation compared with those living in families of 

≤ 4 members (OR 3.63 (95% CI: 1.42–9.26)). Children who washed their hands only sometimes 

after toilet use had 2.4 (95% CI 1.3-4.4) times higher odds of infestation than children who 

always washed their hands (Table 4). 

Discussion 

The main objective of this study was to understand the prevalence and risk factors for E. 

vermicularis infestation in north West Bank, Palestine. The prevalence of E. vermicularis was 

found to be 22.1%. The low response rate of 29.5% may be attributed to the discomfort 

parents/guardians felt when using cellophane tape test. Despite this low response rate, the 

applicability of our results was not affected because the minimum sample size was reached.  

Infestation with E. vermicularis is clearly an important parasitic disease among preschool 

children in north West Bank. This finding is consistent with a study of the prevalence of 

parasites among children aged 6 to 11 years in Khan-Younis governorate, Gaza, Palestine, also 

using cellophane tape test to detect E. vermicularis. This study reported that 20.9% of the 

children examined were infected and infestation was more prevalent in boys than girls (27). 

Our results are inconsistent with previous studies that had specifically underestimated the 

prevalence of E. vermicularis compared with other intestinal parasites in various 

geodemographic distributions in Palestine (29). A study to determine the prevalence of intestinal 

parasites in schoolchildren in three districts of north West Bank, Palestine using stool samples 

found the overall prevalence of parasitic infestation was 22.2%, and the prevalence of infestation 

with E. vermicularis was 1.6% (30). Another study in 1987 in Nablus city, north West Bank to 

detect the prevalence of intestinal parasites among city inhabitants, reported a prevalence of E. 

vermicularis infestation of 0.1% (31). This underestimation most probably resulted from the 

different diagnostic method used in these studies, since microscopic examination of adhesive 

perianal cellophane tape is the standard method for diagnosis of E. vermicularis rather than stool 

sample analysis. 
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The prevalence of E. vermicularis in our study is comparable to the prevalence found in studies 

conducted in other countries. For example, a Chinese study found that the prevalence of E. 

vermicularis infestation in children aged 2–12 years in nine autonomous regions in China, using 

adhesive cellophane swab, was 17.8% (6). Another cross-sectional study to assess Enterobiasis 

spp. and Strongyloidiasis spp. and associated coinfections and morbidity markers in infants, 

preschool and school-aged children in coastal Tanzania found a prevalence of E. vermicularis 

infestation of 4.2% in infants, 16.7% in preschool children and 26.3% in school-aged children 

(7). 

Although the prevalence of E. vermicularis infestation was higher in boys (24.3%) than girls 

(19.7%), the difference was not statistically significant. Other studies have shown higher 

prevalence of infestation in boys, which was assumed to be because boys had less hygienic 

behaviour than girls (32). Children aged 4 or 5 years had a higher prevalence of E. vermicularis 

infestation, 25.5% and 24.2%, respectively. This can be probably attributed to the increased 

likelihood of children to self-manage and start taking care of their own hygiene at this age, which 

may result in an inadequate level of hygiene. 

The highest prevalence of infestation was noted in Tubas governorate, followed by Jenin, 

Tulkarm and Qalqilia, which are mainly agricultural governorates. Although humans are the only 

host of E. vermicularis, a few studies have suggested that cockroaches are reservoirs for E. 

vermicularis, which might explain the higher prevalence in agricultural areas where the 

infrastructure is poorer than in the cities (27,33). Residency in rural areas or in overcrowded 

household conditions was a risk factor for E. vermicularis infestation in our study. This is 

consistent with the known person-to-person transmission of E. vermicularis that occurs through 

handling of contaminated clothes or bed linens, and the likelihood of higher infestation rates in 

overcrowded places such day-care centres or schools (32).  

Mother’s occupation and monthly household income were not significantly associated with E. 

vermicularis infestation. These findings are consistent with other research that found 

socioeconomic factors, parent’s education and household income to be irrelevant to E. 

vermicularis infestation (34). 
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Some hygiene behaviours in children can be assumed to increase the risk of E. vermicularis 

infestation. Not washing hands after using the toilet was associated with increased prevalence of 

E. vermicularis infestation, which is consistent with its transmission (8,34). Other hygiene 

behaviours such as nail biting, frequency of changing underwear, washing hands before meals 

and playing outdoors were not associated with E. vermicularis infestation in our study. 

Furthermore, none of the known clinical symptoms of E. vermicularis infestation (abdominal 

pain, perianal itching, sleep disturbances, enuresis and change in appetite) were significantly 

associated with being infected, which is consistent with the fact that E. vermicularis infestation is 

often asymptomatic (3).  

As limitations, we faced great challenges in recruiting participants and non-probabilistic 

sampling technique was used, therefore leading to potential selection bias that could undermine 

the real prevalence of pinworm among pre-schoolers. Besides, this study included only the north 

of Palestine, which means that we excluded some areas that may be poorer than the north of 

Palestine and also the Bedouins who live in difficult environmental and socio-economic 

situation, which may under-estimate the real prevalence of pinworms in Palestine. It was 

reported that environmental factors are important in the transmission of pinworm but in our study 

we did not take environmental samples as potential risk factors. 

Our study shows that E. vermicularis infestation is an important parasitic infectious disease 

among Palestinian preschool children in north West Bank. The high prevalence of infestation 

was clearly associated with age of children, increased number of household members, hygiene 

behaviour and certain geodemographic distribution in north West Bank. We recommend that the 

Palestinian Ministry of Health highlight the presence of E. vermicularis infestation, ensure the 

availability of treatment for infected children and their families at primary care centres and 

reinforce hygiene behaviour, especially hand hygiene in preschool children. 
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Table 1: Distribution of children according to sociodemographic characteristics and Enterobius 
vermicularis infestation 

Variable No. (%) (n = 384) % infected χ2a P-valueb 

  Yes No   
Sex      
Male 206 (53.6 ) 50 (24.3) 156 (75.7) 1.17 0.27 
Female 178 (46.4 ) 35(19.7) 143 (80.3) 
Age (years)      
3 71 (18.5) 8 (11.3) 63 (88.7) 

6.04 0.04 4 106 (27.6) 27 (25.5) 79 (74.5) 
5 207 (53.9) 50 (24.2) 157 (75.8) 
Governorate      
Nablus 132 (34.4) 17 (12.9) 115 (87.1) 

14.20 0.01 

Jenin 104 (27.1) 30 (28.8) 74 (71.2) 
Tubas 23 (6.0) 7 (30.4) 16 (69.6) 
Tulkarm 61 (15.9) 18 (29.5) 43 (70.5) 
Qalqilia 38 (9.9) 10 (26.3) 28 (73.7) 
Salfet 26 (6.8) 3 (11.5) 23 (88.5) 
Residence      
City 198 (51.6) 36 (18.2) 162 (81.8) 

6.56 0.03 Village 59 (15.4) 20 (33.9) 39 (66.1) 
Refugee camp 127 (33.1) 29 (22.8) 98 (77.2) 
Household members, no.       
< 5 101 (26.3) 15 (14.9) 86 (85.1) 

14.40 < 0.001 5–8 245 (63.8) 53 (21.6) 192 (78.4) 
≥ 9 38 (9.9) 17 (44.7) 21 (55.3) 
Children < 9 years, no.      
≤ 2 248 (64.6) 54 (21.8) 194 (78.2) 

3.47 0.17 3–4 133 (34.6) 29 (21.8) 104 (78.2) 
≥ 5 3 (0.8) 2 (66.7) 1 (33.3) 
Monthly income (new 
Israeli shekelc) 

  
   

< 1500  85 (22.1) 23 (27.1) 62 (72.9) 
3.98d 0.13 1500–3500 250 (65.1) 56 (22.4) 194 (77.6) 

> 3500 49 (12.8) 6 (12.7) 43 (87.8) 
Mother employment status      
Works outside the home 99 (25.8) 22 (22.2)  77 (77.8) 

0.00 0.98 Does not work outside the 
home 

285 (74.2) 63 (22.1) 222 (77.9) 

aChi-squared test for independence. 
bSignificant at P < 5%. 
c1 new Israeli shekel = US$ 0.29 at the time of the study. 
dFisher exact test. 
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Table 2: Distribution of children according to hygiene facilities and behavior and Enterobius 
vermicularis infestation  

Variable 
No. (%) (n = 

384) 
% infected 

χ2a P-
valueb 

  Yes No   
Toilet type      
Squat type 63 (16.4) 15 (23.8) 48 (76.2) 

0.12 0.72 
Seated type 321 (83.6) 70 (21.8) 251 (78.2) 
Washing hands after using toilet       
Always 268 (69.8) 50 (18.7) 218 (81.3) 

6.22 0.01 
Sometimes 116 (30.2) 35 (30.2) 81 (69.8) 
Washing hands before meals       
Always 155 (40.4) 41 (26.5) 114 (73.5) 2.92 0.23 
Sometimes 216 (56.3) 41 (19.0) 175 (81) 
Never 13 (3.4) 3 (23.1) 10 (76.9) 
Playing outdoors      
Yes 329 (85.7) 76 (23.1) 253 (76.9) 1.24 0.26 
No 55 (14.3) 9 (16.4) 46 (83.6) 
Nail biting       
Yes 151 (39.3) 41 (27.2) 110 (72.8) 3.63 0.057 
No 233 (60.7) 44(18.9) 189 (81.1) 
Frequency of changing 
underwear 

     

Daily 316 (82.3) 70 (22.2) 246 (77.8)   
Twice a week 35 (9.1) 8 (22.9) 27 (77.1) 0.03 0.99 
Once a week 9 (2.3) 2 (22.2) 7 (77.8) 
Other 24 (6.3) 5 (20.8) 19 (79.2)   

aChi-squared test for independence. 
bSignificant at P < 5%. 
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Table 3: Distribution of children according to symptoms of Enterobius vermicularis infestation 
and Enterobius vermicularis infestation 

Symptom (yes) 
No. (%) (n = 

384) 
% infected χ2a P-valueb 

  Yes No   
Abdominal pain      
Yes 89 (23.2) 17 (19.1) 72 (80.9) 

0.61 0.43 
No 295 (76.8) 68 (23.1) 227 (76.9) 
Perianal itching      
Yes 77 (20.1) 20 (26) 57 (74) 

0.82 0.36 
No 307 (79.9) 65 (21.2) 242 (78.8) 
Sleep disturbance      
Yes 35 (9.1) 4 (11.4) 31 (88.6) 

2.56 0.11 
No 349 (90.9) 81 (23.2) 268 (76.8) 
Enuresis      
Yes 42 (10.9) 9 (21.4) 33 (78.6) 

0.01 0.90 
No 342 (89.1) 76 (22.2) 266 (77.8) 
Change in appetite      
Yes 61 (15.9) 13 (21.3) 48 (78.7) 

0.02 0.86 
No 323 (84.1) 72 (22.3) 251 (77.7) 
Asymptomatic      
Yes 194 (50.5) 45 (23.2) 149 (76.8) 

0.25 0.61 
No 190 (49.5) 40 (21.1) 150 (78.9) 
aChi-squared test for independence. 
bSignificant at P < 5%. 
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Table 4: Risk factors for Enterobius vermicularis infestation, multivariable logistic regression 
analysis 

Variable (reference category) P-value OR (95% CI) 

Age 0.10 1.34 (0.93–1.93) 
Governorates (Nablus)   
Tubas 0.01 3.95 (1.29–12.07) 
Qalqilia 0.01 3.77 (1.37–10.36) 
Tulkarm < 0.001 3.30 (1.45–7.54) 
Salfet 0.86 1.12 (0.27–4.58) 
Jenin < 0.001 3.46 (1.59–7.50) 
Residency (city)   
Village 0.04 2.25 (1.01–5.00) 
Refugee camp 0.47 1.33 (0.60–2.93) 
Family size, no. of members (≤ 4 members)   
5–8  0.24 1.48 (0.76–2.87) 
≥ 9 < 0.001 3.63 (1.42–9.26) 
Washing hands after using the toilet (always)   
Sometimes < 0.001 2.4 (1.30–4.40) 
Playing outdoors (yes)   
No 0.56 0.89 (0.60–1.31) 
Nail biting (no)    
Yes 0.56 1.7 (0.98–2.96) 
OR: odds ratio; CI: confidence interval. 
Significant p value < 5%. 
 


